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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. 

721 Cass St., CHICAGO, ILLINOIS 
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ELECTRICITY 

Weeksl 

Free Proof ForY iu. 
at You Can Equip for the 

Biggest Jobs -at home 
JUST think of being able to have this wonderful book Free—the book that is bringing thousands 
big money in Electricity. There is no field in the 
world that offers such great money-making possi¬ 
bilities to trained men as Elec¬ 
tricity. Thousands are qualify¬ 
ing the new way by actual S. & 
H. Shop Type Training. A few 
weeks during spare time in your 
own home, then you are equipped to step right into 
jobs paying from $50 to $150 per week. Get this 
wonderful book, which tells you just how you can 
do this. Sent free. 

Train for $3,000 to $10,000 Jobs 
Don’t stand back on account of education, experi¬ 

ence, age, oi’ location. No matter where you live, or 
what you are now doing, through my course you 
have the chance to become in a very short time a 
big pay “Electrical Expert.” 

Shop Methods in Your Own Home 
For I have devised a wonderful new system that 

gives you the benefit of actual shop experience in 
your own home. Never before has this been possible. 
But now, after finishing my training, you will be at 
home in the biggest electrical plant, in a sub-station, 
in a battery station, or with expert maintenance 
men, or on automobile and tractor starting, lighting 
and ignition work because you will have had actual 
experience, which means everything. 

Backed by Lincoln Inst, of Technology 
This new system of teaching Electricity has proved 

so successful that it has been highly recommended 
and endorsed by the great Lincoln Institute of Tech¬ 

nology. When, you enroll you know you are backed 
by a great institution. You receive free employment 
service and expert advisory service as long as you 
live. 

Free Outfit—Mail Coupon 
There is such a call for men 

now that we are giving Free an 
Electrical outfit for experimen¬ 
tal and practical home use if you 

enroll now. Think what it will mean to leave forever 
the low pay rut to become a trained, efficient Elec¬ 
trical Technician, capable of managing and super¬ 
vising ten or five hundred men on the biggest jobs; 
to travel, to be a man of influence—to have a salary 
of $5,000 to $10,000 per year. Find out now how you 
can do this. You cannot afford to delay a day. Send 
right now for this wonderful Free Book that is point¬ 
ing the way for thousands to big money in Electric¬ 
ity. The coupon brings you this book entirely Free, 
without obligation. Fill it out. 

Affiliated with 
— Lincoln Institute of Technology — -

1 Dept. D-23, 1422 W. Monroe St., Chicago, Ill. 
I FREE BOOK—FREE OUTFIT । 
a S. & H. Engineering Co. i 
* Division of Lincoln Institute of Technology, 

Dept. D-23. 1422 W. Monroe St., Chicago. Hl. I 
Please send me at once your big book, "How to Get the Better I 

Job;- in Electricity/* and full particulars of ycur course in . 
practical Electricity, your Free Outfit and your Free Employment ■ 
Service Offers. I am n«t obligated in any way. i 
■ Kaine .  ■ 

Address . ■ 

City .State .   a

Give age if under 16. | 

Shop Type Methods 
In Y our Own Home 
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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 
.'ample will be sent gratis on request. Checks and money orders should be drawn to 
order of GERMOTT PUBLISHING CO.. INC. If you change your address, 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 
ar«' 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 Office 
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 reproducís! without giving full credit to the 
publication. 
PRACTICAL ELECTRICS is for sale at all news stands in the United States and 

address and remittance to Grrmott Publishing Co., Inc., 53 Park Place. New York. 
Published by EXPERIMENTER PUBLISHING CO., INC. (Gerinott Publishing Co.. Inc..owner) 

Publishers of “Science and Invention*’ and ‘‘Radio News“ 

Mention the name of the magazine you are ordering. We aLo publish RADIO NEWS 
and SCIENCE AND INVENTION. Write early. 
RATES AND TERMS. The subscription rate for PRACTICAL ELECTRICS is Ja. 50 
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weeks to make an address change on our records. Always write clearly, giving your 
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ON EXPIRATION of you» subscription we enclose a renewal blank in our last numb* r 
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. 
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This man is getting ready to 

BIG salaries are paid in the electrical field for expert knowledge. The 
man who knows electricity in all its many phases—the man who has 

completely mastered the subject from A to Z—can pick his own job and name 
his own salary. Fit yourself for a bigger position by knowing electrical 
practice complete. Croft will teach you. He will take you in quick, easy 
steps from the simplest principles to the complete and economical operation 
of a great central station. 

learn more and earn more 
in the big field of electricity 

-are you ? 

The Croft Library of Practical Electricity 
8 volumes—3000 pages—2100 illustrations—flexible Keratol binding 

THE present situation in the electrical field offers a 
greater opportunity to ambitious men than has ever 

before existed 1 
Electrical contractors, central stations and great industrial 
plants are calling for men who have mastered the finer points 
of electrical practice, and who have the ability to handle 
efficiently all kinds of electrical problems, from the installa¬ 
tion of electrical machinery to wiring for light and power. 
A well-known writer on industrial topics said in a recent 
issue of a great popular weekly: 

“This is the electrical age! The demand for 
electrical work is increasing immensely, and 
electrical contractors assert that the supply of 
electrical workers cannot overtake the demand 
for several years to come.” 

Are you taking advantage of this opportunity? 
Start TODAY to fit yourself for a bigger job by reading 
the Croft books—books so popular with electrical workers 
that over 40,000 sets have been sold. 

McGRA* 
HILL 

Library Library Library Library library Library library Library 

Practical Practkm Practkjl Practlcai practical Practical Practical Practica: 
Electricity Elkw on Eiicnacir Elkwy Eiecihcih iLEcnaon Electricity Elecirmyi 

Meow* m««*-
HILL HILL HILL _ ^H^L 

CcGFAW- McGM* McCM* 
HILL HILL HILL 

They’ll help you win a big-pay job! 
The Croft Library is the last word in practical electricity. It is complete, up-to-date, and, 
above all, authoritative. You can rely upon every line and every illustration being right. 
Croft shows you how to master the finer points of electrical practice. He teaches you electricity 
as experts knoiv it and puts you in line for an-ex pert’s pay. 

In the Croft books you will find complete, 
detailed and up-to-the-minute information on 
electricity, from fundamental principles to 
central station operation. You will be told the 
things you need to know about motors, gen¬ 
erators, armatures, commutators, transformers, 
circuits, currents, switchboards, distribution 
systems—electrical machinery of every type, in¬ 
stallation, operation and repair—wiring for 

light and power—how to do it mechanically 
perfect in accordance with the National Elec¬ 
trical Code—wiring of finished buildings— 
underwriters’ and municipal requirements— 
how to do a complete job, from estimating it 
to completion—illumination in its every phase 
—the latest and most improved methods of 
lighting—lamps and lighting effects, etc. 

Free Examination 
— no money down 
—10 months to pay 

j Examination Coupon 

If Satis-

Name ... 

P.E.4-24 Occupation 

days and $2 per 
If not wanted. I 
instructions. 

Gentlemen :—Send me the Croft Library of 
Practical Electricity (shipping charges pre-

McGRAW-HILL BOOK CO., Inc. 
370 Seventh Avenue, New York 

will write you for return shipping 
(Write plainly and fill In all lines.) 

charges. You as¬ 
sume no obligation 
—you pay nothing 

We want you to test our 
statements—we want you 
to compare the Croft 
books with others. Fill 
in and mail the coupon 
attached and we will 
send you the entire set j 
of eight volumes for * 
ten days’ Free Ex- / 
amination. We take / 
all the risk—pay aD « 

unless you decide t 
to keep the book. / 
Then $1.50 in ' 
ten days and the / 
balance at the / 
rate of $2 a * 

paid), for 10 days’ free examination. 

/factory, I will send $1.50 in ten 
month until $19.50 has been paid. 

month. Send / „ . ,, 
the coupon / Home Address . 
NOW and see 
the books / City and State . 
for yourself. / 

. Company or Employer.. 

What the Books Contain 
Volume One—Practical Mathemat¬ 

ics, 358 subject headings. Tells you 
how to use mathematics as a tool. 
Volume Two—Practical Electric¬ 

ity, 1,000 subject headings. The basic 
principles of all electrical practice. 
Volume Three—Practical Elec¬ 

tricity. 1,100 subject headings. A 
continuation of Volume Two. 
Volume Four—Electr.cai Machin¬ 

ery, 1,400 subject healings. Con¬ 
tains what every electrical man 
wants to know. 
Volume Five—Central Stations, 

509 subject headings. All phases of 
central station operation are covered. 
Volume Six—Wiring for Light and 

Power, 1,700 subject headings. Tells 
how to do the big anc little jobs right. 
Volume Seven—Wirng of Fii> 

ished Buildings, 1,100 lunject head¬ 
ings. The very meat of wiring 
practice. 
Volume Eight—Practical Electric 

Illumination. 1,000 subject headings. 
Lamps and the art of lighting 
properly. 

Practical Practical Practice Electmx centrai Wiping wirwg Pwcna 
Mathematic static* Fin^ 
Palmer _ croft croft croft :roft_ croft croft _ c»on 
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ELECTRICITY 
Electrical Experts Earn 

Be a COOKE Trained 
Electrical Expert 

Now you earn $20 or $30 or $40 a week. In the same six days as 
an Electrical Expert you can make $70 to $200 and make it easier— 
not work half so hard. Why, then, remain in the small-pay game, 
in a line of work that offers no chance, no big promotion, no big 
income? Fit yourself for a “bossing” job—Be a Cooke Trained 
Electrical Expert. 

Today even ordinary Electricians—the “screw driver” kind—are 
making money—big money. But it’s the trained man.—the man who 

knows the whys and wherefores of Electricity—■ 
the “Electrical Expert”—who is picked to “boss” 
the ordinary Electricians—to boss the Big Jobs— 
the jobs that pay $3,500 to $10,000 a year. 

The Men in the 
Picture 

Below is a picture of L. L. Cooke, 
Chief Engineer, and his Engineer¬ 
ing Staff, engaged in Students' 
Consultation Work. Through this 
Free and unlimited consultation 
service, nine trained and compe¬ 
tent engineers help the students of 
this school with the problems that 
come up in their work—not only 
while they are studying but for 
years afterward—just as long as 
they care to use it. Think what 
this means to you—having a group 
of engineers advising and helping 
you — without costing you one 
penny. 

This is only one of the features 
of the unbeatable “Cooke" Service 
that backs up “Cooke” Training. 

I 0 OCÄe "CO OKE” Trained Man 
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for BIG PAY 
$3500to $10000 »Year 

Your Satisfaction Guaranteed by a 
Million Dollar Institution 

I absolutely guarantee to return every penny paid me in tuition if, when you have 
finished my Course, you are not satisfied in every way with my instruction. And back 
of me, in my guarantee, stands the Chicago Engineering Works, a million dollar 
institution. 

Get in line for one of these “Big-Pay Jobs” by enrolling now for my easily learned, 
quickly-grasped, right-up-to-the-minute, Spare-Time Home-Study Course in Practical 
Electricity. 

Age or Lack of Experience 
No Draw-Back 

You don’t have to be a High School graduate—it isn’t even necessary that you 
should have finished the grades. As Chief Engineer of the Chicago Engineering Works, 
I know exactly the kind of training you need, and I will give you that training. My 
course in Electricity is the most simple, thorough, successful and practical in existence, 
and offers every man, regardless of age, education, or previous experience, the chance 
to become in a few short months, an “Electrical Expert,’’ able to make from $70 to 
$200 a week. 

Earn While You Learn 
With me you do practical work—at once. In my first few lessons I show you how 

to make money doing Electrical work in your spare time. (Over half of my students 
are paying for their course in this way.) I show you also how to get started in business 
for yourself, and then help you to get started. 

FREE—Electrical Working Outfit—FREE 
Tg do spare time work you’ll need tools, etc. These I give you—Free—a whole kit 

including measuring instruments, a real electric motor (no toy), and other things—the 
greatest value ever given by any School. 

Some Features of Cooke Training 
That Make Success Certain 

1. Practical Money-Making Instruction—no useless, bigh-
sonnding theory. 

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

3. Free Unlimited Employment Service. (Helps you get 
a good job.) 

4. Free Unlimited Consulting Service. (No chance to 
get stuck on anything, while studying or afterward.) 

5. Free Subscription to Monthly Engineering Magazine. 
6. Free use of my Big Electrical Laboratory. 
7. Extra Courses Free — Radio — Electrical Drafting — 

Business — Automobile Electricity — Mine Electricity 
and Special Lessons on Health and Thrift. 

8. Spare Time Work—Special earn-while-you-learn les¬ 
sons. 

9. Reduced prices on all Electrical 
Supplies. 

10. Cash Refund Guarantee 
Bond. 

These features are 
all explained in my 
big Free Book— 
the “Vital 
Facts.” 

Nothing Like “Cooke” Training Anywhere 
. training is different because it’s the most practical and most successful. 
L® e 8t .^>eca 8̂e it’s backed up by the greatest Service to students ever known. It’s 
this Service, plus ‘ Cooke” training, that makes the “Cooke” trained man the “Big Pay” 
man everywhere. Become a “Cooke” Trained Man yourself, and earn $12 to $30 a day 
—$70 to $200 a week—$3,500 to $10,000 a year. 

Investigate! Mail Coupon 
facts. Let me send you free my big, new book on The Future of 

Electricity. Let me tell you more about the big demand for “Cooke” trained Electrical 
experts. Sign and send me Coupon below. 

L. L. COOKE, Chief Engineer 
Chicago Engineering Works, Inc. 

2150 LAWRENCE AVE. Dept. 214 CHICAGO, ILL. 

L. L. COOKE, 
Chief Engineer, 
Chicago Engineer¬ 

ing Works, Dept. 214, 
2150 Lawrence Ave., 

Chicago, Ill. 

Dear Sir. — Send at once 
the “Vital Facts” containing 

Sample Lessons, your Big Book, 
and full particulars of your Free 

Outfit and Home Study Course— 
all fully prepaid, without obligation 

on my part. 

Name . 

Address . 

City and State, 

Occupation. .... Age. 

Illi 
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Two New E, I, Books 
for the Radio Fan 

History and Operation of the Vacuum Tube 

Associate 

Major 

Price, 25c 

All 

THE E Í.Câ 

ÛfïHE’ 
The Addin ': 
lamp ofR adio This book serves an interesting study of the fundamental principles, historical evolution, and 

practical application of the vacuum tube as used in radio apparatus of every description. Since 
the vacuum tube is one of the most important parts in the modern radio set, and has been largely 
responsible for making present-day radio entertainment possible, this book has been entirely 
devoted to the subject of that one particular instrument. It is written in simple everyday 
language with all technical terms thoroughly explained so as to make matters easily understood 
by everyone. 

The book contains chapters on the phenomena of vacuum tubes in general ; the operation of 
vacuum tubes as detectors and amplifiers; and the junction of the vacuum tube used in various 
transmitting and receiving circuits, etc., etc. 

52 pages printed in legible type; 24 illustrations and diagrams; bound in two-color cover; 

About Radio Parts 
By Thomas W. Benson 

EASY COURSE 
m HOME RADIO 

THE £ I CO 

By Prof. J. H. Mor ecroft 
Professor of Electrical Engineering, Columbia University 

Edited and Approved by 
General Geo. O. Squier, Chief of the Signal Corps, U. S. A. 

This book gives an extensive description of the various parts used in all types of receivers, 
especially explaining the features of certain apparatus and circuits. It also describes why the 
different parts are used and how they operate. There has been nothing overlooked. 

To begin with, the book tells how radio waves are collected by means of an aerial, giving 
details of construction of different types and their advantages. Then detection is explained 
and various types of crystal and vacuum tube detectors described. Amplification, including 
regeneration, radio and audio frequency, is simply told. 

This very instructive book will prove to be of great value in the hands of anyone interested 
in radio as it is very explicit and thorough. 

Contains 52 pages, 36 illustrations and diagrams; bound in a two-color cover—size 5% x 7^4 
inches. Price, 25c. 

AU ABOUT 
RADIO PARTS 

& 
THOMAS W. BENSON 

Other Books in the Experimenters’Library 

No. 2—How to Make Radiophone Receiving Sets.25c 

No. 3—Radio Questions Answered. 25c 

No. 4—Radio Frequency Amplifiers .25c 

No. 5—Loud Talkers and How to Build Them.25c 

No. 6—How to Tune Your Radio Set.25c 

No. 7—100 Radio Hook-Ups.25c 

I he "Experimenters' Library" is being increased at the rate of 
at least one new title each month. Every book is written by an 
authority and in language easily understood by everybody. 

On Sale by All Reliable Radio Dealers 

The E. I. Company (The Consrad Co., Selling Agents) 233 Fulton St., N. Y. C. 
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Weighing' the Visitor 

of any member of the differ from the weights A tramp wants to get into the house; his weight is read on the galvanometer and is found to 
family as inscribed on the card against the wall. Observe the watchful policeman. 

THIS is a device which will announce a 
visitor at the door and give informa¬ 

tion as to the weight for identification 
purposes. 

At homes in localities where it is not 
advisable to open the door at the arrival 
of each and every visitor it is often desir¬ 
able to have some information as to who 
the caller might be, especially when the 
woman of the home is alone, perhaps at 
night, and expecting the husband or other 
member of the family to put in an appear¬ 
ance momentarily. 

The device can be placed beneath a step 
just in front of a door or beneath a land¬ 
ing. In the latter case it should be 
mounted somewhat differently, so that the 
full weight will be thrown upon the indi¬ 
cating mechanism. In the drawing (A) 
represents a built-up pile of carbon discs 
which may be obtained by sawing them 
from a large size discarded dry cell bat¬ 
tery carbon. Use a mitre box. After 
sawing off, each piece should be trued up 
on a flat surface grinder or with a flat 
file so that when about sixteen are piled 
on top of one another the pile will stand 
straight. These discs are placed inside a 
paper or fiber tube enough larger to allow 
the discs free room to move, yet to be held 

to very nearly coincide with one another. 
If the tube is of paper it should have a 

good coating of shellac to keep out mois¬ 
ture. The top end of this tube is to be 
bolted to a circular brass piece (E) hav¬ 
ing a projection on the upper end to make 
contact with a brass plate (C) placed on 

Details of simple apparatus with which the vis-
isitor is weighed. A pile of carbon discs form 
the pressure rheostat affecting the reading of the 
galvanometer and give the visitor's weight. 

the step (S). At the lower end of the 
tube another brass disc is attached to a 
brass plate on the wood base, this disc 
being of such size that the tube will fit 
snugly over it, but with freedom to move 
up and down. A spring (F) is placed 
beneath the step with expansion power 
sufficient to support the step and about 25 
pounds of additional weight. A strip of 
canvas is tacked around the edge of the 
step. 

The brass plate on the lower side of the 
step is wired through a doorbell ringing 
transformer, an incandescent bulb of 
proper voltage, a current indicator and a 
buzzer to the brass plate at the bottom of 
the pile of carbon discs. The reading of 
the indicator will show by the amount of 
current permitted to pass through the 
carbon discs approximately what pres¬ 
sure is applied to press them together, as 
the resistance offered by the carbon disc 
rheostat will be in proportion to the 
weight of the person standing on the step 
or landing. 
By making tests and comparing read¬ 

ings with the members of the family on 
the step, quite definite information will he 
had as to who the visitor may be. 

Contributed till George McVicker. 

295 



296 Practical Electrics for April, 1924 

Cable-Guided Oceg\in\ ILioer 
By Raymond F. Yates 

The ship is guided by radiations f rom a submerged cable. Below the ship are explanatory illustrations of how it is to be done. The rudder 
is turned and the engine is controlled from the cable submerged in the ocean. 
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Cable»Guided Ocean Limier 

A FEW years ago Nikola Tesla said 
that we would soon be guiding ships 

across the sea to every port in Europe 
without a soul on board. What might be 
called a semi-radlo ship control, which 
would make true Tesla’s great dream, is 
illustrated in the accompanying illustra¬ 
tions. 

An energized cable similar to that em¬ 
ployed during the war to guide ships into 
harbors without harbor lights is used. A 
sort of balanced relay system is employed 
on the vessel. If the ship wanders too 
far out of the magnetic field developed 
by the current passing through the cable, 

By Raymond F. Yates 
the rudder is automatically turned and the 
ship is brought back to its course. As 
long as the ship is cutting the locus of 
maximum density of lines of force the 
electrical system aboard will be balanced 
and the rudder will remain straight. 

Although such a system of ship guiding 
would not be practical today, a few years 
hence may find civilization with a better 
means of storing electric power. This 
would mean a simple electric drive with 
propellers connected to the same shaft as 
the motors. 
By using a tuned system and currents 

of different frequencies the operators 

ashore could control the speed of the ves¬ 
sels. If the ship got entirely off its course 
through accident to its mechanism, an 
automatic wireless transmitter could be 
set in operation which would send out a 
peculiar kind of distress call. This could 
be answered by scout steamers used en¬ 
tirely for this purpose. 

Since it costs about $1000 a day to oper¬ 
ate the average tramp steamer it is obvi¬ 
ous that a great saving could be accom¬ 
plished by such a system of control, and 
it would release thousands of workers on 
the tramp steamers for other purposes 
although the workers might object. 

Tlhe Bedi of tlhe Ocean 

features of 

In the it, dwel-

In the laying of these cables 
and in their repair quite aston¬ 
ishing achievements come to 
pass. While it is such an every¬ 
day matter that the electrician 
never thinks of it, it is remark¬ 
able that a person on shore can 
determine the distance of an 
imperfection in a cable which 
imperfection may be between 
one and two thousand miles 
away. 

Once the fault has been dis¬ 
covered, it has to be repaired, so 
the cable ship goes out upon the 
pathless ocean aad by exact 
navigation finds its way to a 
point either to one or the other 
side of the cable and near the 
location of the defect, throws 
over a grappling iron and picks 
up the cable from the bottom, 
the really remarkable achieve¬ 
ment, being, as Kipling puts it, 
all in the day’s work. 

The cable is then brought up 
on the deck of the ship, the de¬ 
fect is found, repaired and the 
cable again released. 

For many generations the de¬ 
termination of the longitude on 
ships stood with perpetual mo¬ 
tion, flexible glass, the ever lit 
lamp, and perhaps a few other 
similar things, as one of the un¬ 
solved problems of mankind. It 
was solved in a practical way 
by the production of the marine 
chronometer. Today, by com¬ 
munication with shore through 
wireless, it is being still further 
perfected. 

The ship described in the pre¬ 
ceding article is supposed to find 
her way across the ocean with¬ 
out any navigation whatever. 
It would seem as if the broken 
cable might be used to lead the 
ship to the faulty spot. 
“fifties” of the last century, the 

THE sea captain’s old joke of 
telling his passengers, when 

in the middle of the ocean, that 
they were only a few miles from 
land, expresses the depth of the 
ocean. The land which he al¬ 
ludes to is of course the bottom 
of the ocean, which is never 
more than a few miles from the 
surface. 

In controlling a ship’s move¬ 
ments by radiation from a sub¬ 
merged cable the question of 
power naturally arises, and it 
would seem that such a system 
would be restricted in a sense 
to shallow water, for the power 
radiated from a system of 
which one element was a sub¬ 
merged cable, might be taken 
as varying somewhere near a 
square of the distance. 
It must be remembered that 

it is radiation from a line, not 
from a point, and that the radi¬ 
ations represent the radii of a 
cylinder, not the radii of a 
sphere. 
When we consider how simple 

a thing it Is by relaying to get 
a speaking current through 
space from a distance of thou¬ 
sands of miles, and what great 
powers of relaying the almost 
inappreciable current are given 
by the vacuum tube, it does not 
seem Impossible that a cable at 
the maximum depth of the 
ocean should be able to con¬ 
trol enough power to operate a 
powerful relay system to govern 
the movements of a great ship. 
The bottom of the ocean is 

exceedingly irregular, but at the 
worst the effect of the cable de¬ 
scribed would never need to 
make itself felt for more than 
what In wireless may be termed 
“strictly suburban distances.” 

Although they no not realize City of New York had a grand celebra¬ 
tion on the occasion of the completion of 
the first Atlantic cable, commemorated In 
one of the poems of Oliver Wendell 
Holmes, who immortalized the name of 
DeSauty, the electrician, who got a few 
messages through the cable before it broke 
down. 
This cable was laid from two ships; 

they met in mid-ocean, spliced the cable 
ends together, and one ship started for 
America and the other for Ireland. 
Now this work is done from special 

cable laying ships, the Faraday after a 
long and faithful service has been dis¬ 
carded and the modern ships can carry 
4.000 miles of cable In the hold, so a 
single ship does the work. 

(Courtesy of Eastern Telegraph Co.) 

lers at the seashore may be taken as 
living upon the slopes of a great moun¬ 
tain. The lowest parts of the earth’s sur¬ 
face is under the sea, and without giving 
any particular dimensions, we have pro¬ 
duced a perspective representation of the 
bottom of the ocean, showing it as a re¬ 
gion of mountains and valleys, our shore 
level really being at a great height from 
the depths' of the salt water. 

The few Islands in the Atlantic Ocean, 
some of which are shown, are really 
mountain tops, and the imposing moun¬ 
tainous nature of the bottom is brought 
out with exaggerated picturesqueness In 
our Illustration. 

If we look at the map of coasts of Eng¬ 
land and America it will be seen that 
they are mountainous tablelands in re-

The bottom of the ocean. Some of the great mountains of the earth 
hidden from view by the sea. Bermuda and the Azores form quite striking 

the submarine territory. 

ality. Even the little Bermuda “far vex’d 
Bermoothes” appears as a tremendous 
mountain, but how many who have bi¬ 
cycled over its coral roads imagined them¬ 
selves on one of the great summits of 
the earth. 
Across this mountainous region any 

number of submarine cables pass, and 
their number is constantly increasing. 
They have to go up hill and down hill for 
no cable stretches through the water, but 
always rests upon the bottom. When the 
cable ship is running at eight knots per 
hour and the water is 2,900 fathoms in 
depth, 25 miles of cable will be suspended 
in the ocean between its bed and the stern 
of the ship. If any particular part of the 
cable were marked it would be found that 
it required two and a half hours before 
the bottom would be reached. 
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Premonitions 
By J« Kay London 

I rose and took the fluoroscope out of his hands. "You don’t see anything now. do you 

TERE it not for the fact that I 
> A/ was personally Interested In 
Y It the affair, Hargrave,” Dr. Mc¬ 

Auliffe was explaining, “I 
would call it not only uncanny, but super¬ 
natural.” 
“Nonsense,” I answered. “After our In¬ 

vestigations in the psychical field you 
surely do not think anything is super¬ 
natural. Have we not found that every¬ 
one laying stress on supernatural occur¬ 
rences has been boldly falsifying state¬ 
ments or exhibiting natural phenomena 

and ascribing supernatural causes 
thereto?” 

“Or perhaps you can explain it, Har¬ 
grave,” the doctor continued, registering 
the “I don’t care” attitude of Eva Tan¬ 
guay. “Nevertheless, although my heart 
was set on the purchase of the Carlton 
house, at my wife’s request I ordered my 
broker to discontinue his efforts.” 
“You are indeed foolish, McAuliffe, I 

don’t believe in your wife’s premonition. 
It is unfortunate that Carlton himself 
committed suicide, but-” 

Friendships 
For the moment let us depart from the 

dialogue and view the incidents leading 
to the statements passing between Dr. Mc¬ 
Auliffe and myself. I had known Dr. 
Robert McAuliffe before he became a phy¬ 
sician. We had both studied at Fordham 
University, New York, for the degrees of 
Bachelor of Science and Doctor of Medi¬ 
cine, a course embodying six years of 
ardent work. Our friendship, so inti¬ 
mate during the happy days at the unl-

( Con tinned on page 34O) 
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Metal ca^e 

Higlhk Tension Armor 
By IHÏ. Gernsback 
Member, American Physical Society 

■'^^wire rn e six 
z \ veil 

Electrically connected 
to metallic suit when! 

in use 

to take on and off. 

engineer 
problem 

our largest companies announce 
million voltage transmission 
reached in the future. 

It has remained for an Italian 

that the 
will be 

to solve the difficult protection . 
in an astonishingly simple manner. This 
engineer made experiments with a sort of 
electric armor shown in our illustration 

E
NGINEERS are being appealed to 
constantly to devise safeguards 
against electrocution for linemen 
and electricians. No day passes 

without the newspapers telling us of fa¬ 
talities among operatives who, coming in 
contact with high tension lines, are either 
killed or badly burned. Until now, no 
real progress has been made to eradicate 
the evil and with high tension on aerial 
circuits steadily mounting, the condition 
becomes more acute. When Edison first 
started his lighting system, we only used 
110 volts. At the present time, 100,000 
to 200.000 volt high tension transmission 
lines are not uncommon, while some of 

merely used to hold the wire fabric to 
the cloth. The wire mesh is woven to 
carry a substantial amount of current yet 
light enough so as not to prevent moving 
the fingers, etc. The electrician or line¬ 
man dons this suit, which covers the en¬ 
tire body, feet, hands and fingers. The 
action is as follows: 
The electric current always takes the 

path of least resistance. Consequently 
when the current passes through the 
electric armor, it will pass through the 
wire mesh much more readily than 
through the human body, which latter is 
of considerably higher resistance. With 

(Concluded on page 347) 

No. 1. It is based upon wire gauze woven 
into an ordinary cloth from which a suit 
is made as shown. To be sure the wire 
comes to the outside but by weaving the 
material in a certain manner, it is made 
integral with the cloth itself. About 80 
per cent of the wire comes to the surface, 
the remaining 20 per cent metal mesh is 

1—A wire suit of clothes to protect the wearer fom shock It is perfectly flexible and easy 

. 

not diverge. diverge In 4 and 5. an excited rod of sealing wax 
tI%r"îePe™ÂÂ^ high iunti.1 conductor, a reverse of the insulated wire; .t 

sulation within. 

Faraday. The leaves of the electroscope do 

or glass is used for the excitant. 
represents the armor, metal outside and in-

Wire gauze 
wove n in ] 
cloth suit Á 
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Detection of 

* «> is sr ws.ïfttfiÂ’iSr “• 
T^HE sinking of the Titanic in 1913 
A was one of the great maritime dis¬ 
asters of the world. At that time there 
was no adequate method known for de¬ 
tecting the vicinity of an Iceberg. Asser¬ 
tions were often made that the presence 
of the great mass of Ice did affect the 
temperature of the air for a considerable 
distance surrounding it, but, of course, if 
there were a breeze blowing the chill 
would reach for a very small distance 
against the wind. 
By utilizing the infra-red rays which 

are the heat rays of the ether, icebergs 
can now be detected at a considerable dis¬ 
tance. We may Imagine a concave mirror 
having at Its focus a thermo-electric 

rirW .i.Ot as installed on 
ing »ho^.°f the 8h‘P thc dia1, however not bc-

™uP'e or battery. If this were exposed 
in daylight, the thermo-couple would in-
dlcate heat and would produce a potential 
difference which would show upon ade¬ 
quate Instruments. 
We may suppose that an Iceberg would 

make a difference, but more than a dif¬ 
ference Is requisite. Definite signals are 
to be received from the floating ice; they 
are signals which will not be superadded 
upon the manifestations of daylight, and 

this brings us to the use of infra-red rays. 
By passing solar radiations through a 
blackened glass coated with a substance 
which will permit heat rays to go through 
it, or by using a solution of Iodine in a 
glass vessel, light rays can be cut out 
completely and heat rays allowed to pass. 
A substance which permits the infra-red 
rays to pass through it is therefore dia¬ 
thermic. If between the concave mirror 
and a source of radiation an opaque dia¬ 
thermic screen is placed, the infra-red 
rays will strike the mirror, can be brought 
to a focus and will affect a thermocouple. 

Now It is perfectly correct to say that 
cold is not radiated, but a cold object bv 
absorbing radiations from a warmer one 
operates to cool that object and the effect 
produced is exactly the same as if cold 
proper were radiated. 

now see how simPle it is to develop 
the Idea of an iceberg detector. It is 
detected by the production of a current 
of electricity due to Its coldness, which 
may be extremely weak, but which is 
relayed up to greater strength by audion 
bulbs, and then we come to the detector. 
One of the first things noted about the 

telephone receiver was the fact that it 
operated by the action of an exceedingly 
weak current. So in the proposed detector 
it is used as the Indicator. The weak-
potential developed by the thermopile is 
amplified by the audion bulbs and the cur¬ 
rent passes through the telephone. But this 
would tell nothing if it were a uniform 
unvarying current, so in the circuit there 
is placed an electromagnetic interrupter 
making and breaking the current, so that 
f any excitation is felt by the thermopile 
it V 1 be reveaIed ln th® telephone by LUCKS. 
If the apparatus as outlined above is 

mounted on the ship all parts of the ther¬ 

mopile will be heated and there will be 
no potential developed. But if the para¬ 
bolic reflector faces an iceberg, the ice¬ 
berg will cause a loss of heat in the ther¬ 
mopile, which by the mounting of the 
same will affect one junction or set of 
junctions only so as to produce the poten-
tial which will give the alarm. 
The diagram explains the system. We 

see the parabolic mirror (M) In cross¬ 
section. At (D) Is the thermoelectric 
couple in circuit with the battery (P). 
A vibrator, whose construction is clearly 
shown In the cut, operated from battery 
(p) makes and breaks the circuit with 
great rapidity. A rheostat (R) is pro¬ 
vided to regulate the current. 

Layout of the apparatus, showing the tikkor 
amplifying bulbs and other details. 

Then comes the three-stage vacuum 
tube amplifier (A), and finally the tel™ 
phone (T). The parabolic mirror and 
thermopile is arranged so that it can be 
rotated on a vertical axis and one of the 
illustrations shows the apparatus thus in 
use. The operator Is seen wearing a head 
set ; his hand is on the case carrying the 
mirror. The mirror, It will be under¬ 
stood, is protected by an opaque diather¬ 
mic screen. If pointed out into empty 
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space no Indication will be given in the 
telephone, but if as it turns a definite are¬ 
is found within which sound is received, 
that indicates the presence of some object. 
The object may be a human being, the 
heat from whose body affects the instru¬ 
ment, and this it will do at a distance 
of two hundred feet. Here the thermopile 
is acted on by heat radiated from the body 
of the distant person. But if a great ice-

Relation of convex mirror and thermocouple in 
the detection of distant objects by infra-red radi¬ 
ant heat. 

berg, such as sunk the Titanic, acts upon 
the mirror, the thermojunction is cooled, 
a potential opposite to that produced by 
the presence of a heated object is excited, 
again the telephone speaks, and the tele¬ 
phone will be similarly affected, whether 

a hot object or a cold one is acting on 
the thermopile. 
This apparatus is so sensitive that an 

iceberg can be detected at a distance of 
seven and a half miles. Various kinds of 
thermopiles can be used; the thermo¬ 
couple, named from its inventor, Larigal-
die, is illustrated here. Two vertical 
nickel wires, one of which carries a plat¬ 
inum disc, are seen ; a crystal of the ele¬ 
ment tellurium is soldered to the center of 
this disc and its other end is attached to 
the other nickel wire. 
The junction of platinum disc and tel¬ 

lurium crvstal is the portion of the ther¬ 
mocouple‘which is to be acted on by the 
radiant energy. It is mounted in an evac¬ 
uated bulb, one little spot of which oppo¬ 
site the platinum disc is maintained dia¬ 
thermic and opaque by a proper coating. 
A sensitive galvanometer, sometimes used 
instead of a telephone, is explained in one 
of the illustrations. A frame (A) wound 
with wire is kept in a magnetic field be¬ 
tween pivots (p, p) and carries a pointer 
(T). This is very sensitive, and by the 
use of a mirror reflecting a spot of light 
upon a distant screen can be made far 
more sensitive. A parabolic mirror about 
ten inches in diameter with such a ther¬ 
mocouple and galvanometer, can reveal 
the presence of a man at the distance 
mentioned before, if only his head Is al¬ 
lowed to act upon the mirror. 

Before the idea of its application to the 
detection of icebergs, this apparatus was 
proposed for revealing the approach of 
ships, which with their machinery and 
furnaces delivering hot gas into the air 
from the chimneys, acted vigorously upon 
the apparatus, and then came its applica¬ 
tion as described for the detection of Ice¬ 
bergs, using a telephone as an indicator. 

Diagram of the «native galvanometer employed 
sometimes for this investigation of the infra-red 
rays. 

It is of interest to observe that the same 
apparatus can detect a ship in the dark¬ 
ness by its heat or some distant invisible 
iceberg in the depths of the night by its 
chill. 

Making Microscopic Thermopiles 

Below is seen an operative engaged in welding thermopile whw 
these are so minute that the operation has to be done under the ™>"o-
■ron« On the right are shown the box containing the thermopile 
ST^iX it. packing, the cloaed ease and . hand holding the bulb, 
t* give an idea of its size. 

made in this country in one of the great 
metropolitan laboratories and are consid¬ 
ered superior to those manufactured in 
Europe. The platinum wire of the couple 
is the finer; the other wire, which is of 
eopper-nickel alloy, somewhat like Ger¬ 
man silver, while of double the thickness 
of the other one, is still so thin that it 
cannot be die-drawn. It is put through 
an electrolytic bath so as to be eaten 
away and thereby reduced in thickness. 
The little instrument with its micro¬ 

scopic couples is protected from burning 
out by a fuse. 

RECENT physical investigations in the 
realm of electricity and radiant heat, 

as it is still conveniently called, employ 
very minute apparatus. Thermocouples 
of almost microscopic order are used in 
measuring instruments, several of which 
have been and are to be described in our 
columns. 

Our illustrations show an operative en¬ 
gaged in making minute thermopiles. One 
view shows an example of it, free from its 
container, and another shows it packed 
In soft packing for transportation. The 
wires have to be of dissimilar material 

and welded together at the joints. A plat¬ 
inum wire only two one-thousandths of an 
inch in diameter is used in some of the 
thermopiles ; such wire is only one-hun¬ 
dredth of the thickness of a human hair. 
The leading-in wires are quite heavy, com¬ 
paratively speaking, and to these one end 
of each of the wires are welded, while the 
disconnected ends of each dissimilar 
couple also have to be welded one to the 
other. It is this work which is done under 
the microscope. 
Before the war these instruments were 

produced in Germany, but now they are 
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Awards m Odd Elleglocaxl Experience Contest 
First Prize, 820 

Charles H. Lindsley, 
Box 540, 
Rolla, Mo. 

Second Prize. $10 
Constantine Troy, 
665 Sullivan St., 
Elmira, N. Y. 

Third Prize, $5 
M. R. Bonneville. 

Poconioke City, Md. 

1st Honorable Mention —Aulbin Hedges, Hillsboro, Ohio 
2nd Honorable Mention —John Wm. Knight, 29 North View Terrace. Toronto 

Fourth Prize, $2.50 
W. B. Storey, 

1107 Punahon St., 
Honolulu, T. H. 

Ont., Canada 

First Prize 
Storage Battery Melts King 

By Charles H. Lindsley 

THIS odd experience occurred when 1 
was putting a storage battery on an 

old car which had its battery box on the 
running-board. 

A ring in metallic contact with a storage bat¬ 
ters terminal and the trame oí the machine 
through the metallic case of the battery received 
so great a current that it melted and burned the 
finger to the bone. 

While screwing up the terminals I 
dropped my pliers into the space between 
the storage battery and the metal box. 
1 slid my hand into the space to try to 
tish out the pliers and as I did so, a gold 
band ring which I wore on the third finger 
made contact with the positive post of the 
battery and with the metal box. 
The ring immediately melted and 

burned my finger to the bone clear around. 
Thus I contributed a perfectly good ring 
and a careless finger to “The Giant Who 
Lives in a Box.” 

Moral—Take off the rings first. 

Secoim«3 Prize 
Shocks from Sand-Blast 

By Constantine Troy 
T'HE writer was employed recently on 
A sand-blast apparatus by a local manu¬ 
facturing concern. The apparatus was 
composed of a machine to blow a stream 
of dry sand by compressed air through 
a hose. There was an exhaust blower or 
fan to carry away the sand and dust. 
It Is used to clean metal parts in a thor¬ 
ough manner. 
I began the job in the summer months 

but It was not until winter that I noticed 
this phenomenon. One rather cold morn¬ 
ing I started the machine, took hold of 
the metal nozzle of the hose with one 
hand and with the other grasped a small 
shaft to be cleaned. I had no sooner hit 
the shaft with the blast when I dropped 
everything ! 
I had received a shock through both 

arms that left cramps in them for the 
next half hour. 
As there were no electric circuits 

nearby, I was somewhat puzzled as to the 
cause. However, I determined to try it 
again, cautiously. This time I did not 
take hold of the metal shaft and held the 
hose by the rubber part instead of the 
nozzle. I now saw the reason for it all ! 
Bright blue sparks an inch in length were 

$37.50 IN PRIZES 
We take pleasure in offering a 

series of prizes for letters giving 
odd and unusual electrical experi¬ 
ences. 

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

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

ence, the more chance you have. 
Illustrations are not necessary, 

but the letter should be either type¬ 
written or written in ink. No pen¬ 
ciled matter can be considered. 
Contest closes on the 15th of month 
of issue. 

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

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

Communications to this depart¬ 
ment should be addressed Editor, 
Odd Electro! Experiences, care 
Practical Electrics, 53 Park 
Place, New York City, N. Y. 

darting between the hose nozzle and the 
shaft. It was merely another form of 
frictional electricity ! 

Friction due to the discharge oí a dry Band¬ 
blast developed high enough electric potential to 
give a shock and produce spark discharge. 

Last year I contracted to paint a house 
in Virginia. The house was lighted hy 
electricity and the work was progressing 
smoothly. I was finishing up on the rear 
end where the service mains entered. 

í'P'a T * laddcr protected the sides 
„ b.ot ,d,d not protect the painter from 

’ ”’,7 "b®'1“ and the upsetting of his paint pot in the commotion. 

As you know, most painters tack thin 
iron or steel strips on the under side of 
their ladders to keep the edges of a slate 
porch roof from cutting the wood. The 
ladder I was on was sheathed in this man¬ 
ner. The service wire was nearly bare of 
insulation on the main insulators of the 
house. 
When the Boss came around he cau¬ 

tioned me about the wires. I merely 
laughed and replied that I could work up 
there all day without touching them. 
When he left I threw my ladder up, 
avoiding the wires I thought, and as¬ 
cended with a bucket of paint which I 
hung on one of the rungs of the ladder. 
Intending to make a high reach, I 

missed my hold and started backward 
grasping one side of the ladder with one 
hand and the other side with the other 
hand. Immediately I saw the great comet, 
the North Star and several others. It 
did not take long to get free, as I Just 
slid down the ladder, but as I started for 
the ground my sleeve caught in the hook 
which held the paint pot, turning it up¬ 
side down over my head and shoulders. 

There I was, a yellow man, sitting on 
the ground in yellow paint. I got my¬ 
self together, took hold of the sides of the 
ladder to get up, and got twice as much 
as I had before. If the Boss had not 
come along and kicked that ladder away, 
I would have been hurt worse than I was. 

Foortlh Prize 
THir^ Prize 

House Painter’s Shock 
By M. R. Bonneville 

/"NTHER readers of your magazine may 
be interested in one of my experi¬ 

ences witli live wires. 

A Shocked “Popoki”* 
By W. B. Storey 

<ANE day, while amusing myself with 
the well known buzzer connected to 

produce a slight shock, I was called to the 
• Hawaiian for cat 
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AN electrical eye that appears to see. 
to select and to discard with perfect 

judgment, is the latest addition to the 
list of electrical developments. 

The sensitiveness to light of the strange 
metal selenium is the motivating force be¬ 
hind the electrical eye. which is already 

A very bad shock and burning from a hot 
soldering iron as the result of a careless engineer 
not turning oft the current. This happened on 
board of a ship in a confined space, which im 
peded the escape of the sufferer. 

what’s the mat-Jack, 

red burns on 
ghastly sight. 

“For God’s s 
ter?” he exclaimed. 

“There's the matter,” I 

to get the ‘iron.’ 
“Anyway,” I went on to say, that jot> 

has got to be finished, so you might as 
well finish it now. I’m going ashore to 

look up the 51. D." 

answered point¬ 
ing at the switchboard. “If you had 
pulled that ‘Forward’ switch as I asked 
vou to do, this would not have occurred. 

I explained to him what had happened. 
“Why I only started ‘her’ up a few min¬ 
utes ago,” lie returned bewildered. 

“Yes” I answered, “and that seems to 
be the’ peculiar part of it. You appar¬ 
ently had ‘her’ running merrily when I 
got up to solder those splices, for the cir¬ 
cuit was certainly demi when I got down 

An ingenious individual connected two plates to 
a 2500-volt circuit for killing mice. He killed one 
but cut out the power at the factory. What hap¬ 
pened to himself is not disclosed. 

“her” up again. He answered in the 
affirmative and I started off quite con¬ 
fident that I could depend upon him to do 
as I asked. Evidently, I could not. as I 
was about to learn. 

After fastening the new junction box 
in place, I spliced the leads and got down 
to get the soldering iron off the blow 
torch. After tinning the “iron” I got up 
into the closet again, and, knowing or 
thinking I knew the circuit was dead I 
carelessly crossed my “iron over the 
splice nearest me and under the other 
splice making a dead short circuit. 

Then it all happened in a few seconds. 

down behind my ear. 
I picked myself up, staggered up the 

companionway, and went aft to the en¬ 
gine room, where, as I suspected, the dy¬ 
namo was running merrily and the “For¬ 
ward" switch closed up tight. 
My thoughtless companion was stand¬ 

ing by watching the dynamo. He turned 
as I‘approached and his face took on a 
look of horror as lie looked at me. Al¬ 
though my injuries were not very serious, 
the wound in my scalp hied profusely and 
the blood had run down my neck and face 
and stained my clot lies and with the two 

I presented a 

The unexpected suddenness of a brilliant 
flash close to mv face momentarily 
blinded me. I let go of the soldering iron 
and it fell forward against my face burn¬ 
ing my forehead, cheek and hand. 

1 instinctively jumped back and struck 
my head very' forcibly against the project¬ 
ing iron edge over the top of the dooi. 
and half stunned 1 fell through the door 
and landed on the floor of the cabin with 
a thud that almost knocked the wind out 
of me. , , , , 

I lay there several seconds before 1 
sat up dazed, my face stinging with the 
pain of the burns and the back of my 
head feeling as if was split open. I put 
my hand up and found my hair was 
matted with blood, which began to trickle 

Electrical Eye 
being used to sort and select fruit and 
vegetables in canneries. 
The fruit is moved on a carrier and 

light thrown upon it is reflected through 
a tube below on the selenium cell. The 
least change of color, as in a bruised or 
blackened cherry, causes the selenium cell 

to alter its electrical resistance, rhts, in 
turn alters the current from a small 
battery, which trips an electro-magnetic 
device and causes the discolored fruit to 
drop through a trap in the carrier The 
eectrical eye returns to normal with the 
reflection from sound fruit. 

A boaer was arranged to give electric shocks 
for the health, but the Hawaiian cat seemed to 
consider them of an unhealthy nature and dis-
appeared for two days. 

telephone. 1 left the room, leaving the 
battery still connected and with the two 
handles lying within two inches of each 
other. x .. 
I came back just in time to see the 

family cat jump up on the table, sniff at 
the core of an apple I had been eating, 
tuck his tall under him and sat down. In 
a flash he was gone, and to this day 
I am wondering how far he ran, for it 
took him exactly two days to reach home 

I noticed, too, that he has taken quite 
a dislike to the table on which the shock¬ 
ing incident occurred. 

1st Honorable Mention 
Executing Mice 
By Aplbin Hedges 

I was working on the mast head signal 
light up for’ard, the leads of which, en 
closed in a flexible steel cable, came down 
along the mast, to the deck and entered 
a junction box just below the deck on the 
celling of a narrow dark closet in the 
mate’s cabin. . 
The packing around the cable where it 

entered the deck, had become dislodged 
and the rain and sea water had run down 
the side of Hie cable and dripped off at 
the junction box. The junction box con¬ 
sequently was rusted and corroded. 
The floor of the closet was about two 

feet higher than the floor of the cabin, 
making the height of the celling about five 
feet. I had an old flat file stuck n the 
wall and upon this I had placed a lighted 
candle. Working in a stoop . position in 
this confined space, and breathing t 
nauseating smoke of the burning candle, 
I had to come out frequently for air. 
After some hard prying I got the junc¬ 

tion box clear of the celling and sawed 
the cables off both sides of it and re-
nlaced a new box. . , t
Now before going further I might say 

that the circuit I was working on was 
controlled from a small switchboard in 
the wheelhouse, but the switch name¬ 
plates were missing. So instead of wast¬ 
ing time testing out the different circuits 
to find the right switch, I went to the en-
gine room, where my companion was 
working on the dynamo and main switch¬ 
board, and called to him to pull the switch 
that cut off all the circuits up for aid. 
He answered me by saying he had some 

minor repairs to make on the dynamo and 
uroceeded to shut it down. I told him 
I was on a job up sure 
to pull the "Forward” switch If he startea 

IN a large factory where electricity was made for their own use, the young 
man employed as bookkeeper found mice 
scampering around the office each morn¬ 
ing when lie arrived. 

So one morning, when the boss was out 
of town, and he was alone for a few days, 
he thought it was a good opportunity to 
get the mice. 
He got some wire and a knife blade 

switch and connected them up to a 2500 
volt line, on the switch board, which was 
back of the office. 
He then tacked a piece of tin on the 

floor, and laid another piece beside the 
other and connected them up. About 
noon time when a mouse came out, he 
threw the switch. It killed the mouse, 
and also the power for a while. 

2d Honorable Mention 
Shock on Ship Board 
By John Wm. Knight 

W HILE working on a large marine 
electrical installation and repair 

job in a Canadian Naval Dock Yard in 
1920, I had my own experience: the re¬ 
sult of a little forgetfulness. 

On this occasion, a companion and my¬ 
self were repairing the entire lighting 
system and equipment of a trawler pre¬ 
paratory to its long trip with several 
others across the Atlantic. She had been 
laid up idle for some time and the greater 
part of the lighting system was corroded 
and rusted. 
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lll^New Things Electrical Al 

lIinifíFsi IR©(dl mñglhiít TT d<sp>]hioiniy 
By Jacques Boyer, Paris Correspondent 

Above, left.—Visual recep¬ 
tion of infra red rays of in¬ 
visible heat upon a belt coated 
with zinc sulphide. 

Above, right.—Receiving in¬ 
fra red ray signals by tele¬ 
phone. The amplifying bulbs 
are seen on the stand. The 
operator is wearing a head set. 
Right. — Airplane apparatus 

operating on this principle. 

neau apparatus would reveal the presence 
of a distant vessel by these invisible rays. 
It was tried with great success off the har¬ 
bor of Toulon, at a distance of six miles. 
A black dash as it may be called, an inch 
and a quarter long, was occasioned by the 
passing of a torpedo boat across the beam 
which corresponded to a period of eigh¬ 
teen seconds, the time required by the tor¬ 
pedo boat to travel its own length. 
We now come to sound reception. Here 

a thermo-electric couple of extreme sensi¬ 
tivity is placed in the focus of a receiving 
lens, with a reflecting galvanometer in the 
circuit Before the rays are focused they 
are reflected from the galvanometer mirror 
to complete an angle of 40 degrees. The 
displacement of the luminous spot, corre¬ 
sponding to the fluctuations of the gal¬ 
vanometer and produced by the reflection 
from its minute mirror, corresponds to 
the variations of electric current, due to 
interrupted or varying infra-red rays fall¬ 
ing on the thermopile. 

The thermo-electric couple consists of a 
minute disc of platinum less than one-two-
thousandth of an inch in thickness, and 
about a tenth of an inch in diameter It 
Is carried by a nickel wire. A minute 
crystal of tellurium is held by another 
wire so that its point presses against the 
center of the disc. This couple acts as a 
detector and photophonlc relay. The in-

^hal . recePtlon an endless band coated with phosphorescent zinc sulphide 
f^CaUS d̂.>t0 travel by clockwork in the focus of the receiving reflector. An elec¬ 
tric ten-volt lamp enclosed in a box 
opaque except for an opening protected bv 
^ ammoniacal solution of copper oxide 
mlIv Hgbt rays, princi-
Thu P?rtlon of the spectrum. This light excites the coating of the rib-
bon to phosphorescence. 
th infra’red radiations received from 
the distant transmitting station when thev 
impinge upon the zinc sulphide extinguish 
at once its phosphorescence. The operator 
therefore when these radiations affect it 
sees a black trace produced upon the rib-
hon which disappears as the ribbon leaves 
the beam of infra red. Thus, code signals 

. a to Jhe infra red and absolutely in¬ 
visible beams, can produce on the ¿aper 
polesdOtS and dashes of the telegraphic 
Again, the signals can be photographed 

Between the focus of the mirror and the 
color screen a sensitized film takes the 
place of the phosphorescent band and can 
give on development the image of the 
milesand <lashes for distances up to many 
Shortly after the war the Central Op¬ 

tical Committee of the French Navy con¬ 
ducted experiments to see if the Charbon-

N order to insure the secrecy of com¬ 
munications in the course of military 
operations during the World War, 
infra-red rays were employed, which 

sent Invisible signals through space, thus 
protected from interception and detection 
by the enemy. 
In recent developments by a distin¬ 

guished physicist, Dr. A. Charbonneau, 
the voltaic arc has been used as the pro¬ 
ducer of the rays, and the temperature 
of the arc has been increased as much as 
possible by using metallized carbons of 
the best quality. For small apparatus he 
used incandescent lamps, charged with 
nitrogen or neon, with spiral tungsten fila¬ 
ments, which work with a low current and 
can stand an excess voltage for increasing 
their brightness. 

At the transmitting post the source of 
light is placed in the focus of a parabolic 
reflector, which reflects the visible and in¬ 
visible rays alike in a parallel-sided beam 
toward the distant receiving station. But 
before leaving the projector the beam trav¬ 
erses a glass plate colored by manganese 
oxide or copper oxide, which, while 
opaque for the visible rays, transmits the 
Infra-red. 

In addition, an opaque shade Interposed 
between the lamp and the reflector enables 
the telegrapher to cut off at will the infra 
red rays, so that he can send out code 
signals. There is a telescope attached, 
parallel to the axis of the parabaloid, so 
that the proper direction can be given to 
the emitted rays. Small reflectors with 
40 to 50-watt nitrogen lamps, supplied by 
storage batteries, are good for a distance 
of five miles. For greater distances, say 
six to fifteen miles, army or marine pro¬ 
jectors, two feet to six feet in diameter, 
with a color screen, are used for the trans¬ 
mission. The receiving Instrument has its 
thermo-receiver at the focus of another 
corresponding reflector. 

Morse signals can be received by sight 
or sound. 



Practical Electrics for April, 1924 305 

fra-red rays from the transmitting station 
are reflected by the mirror of the galvan¬ 
ometer upon the thermopile and heat it 
and thereby produce a current if the cir¬ 
cuit is closed. 

On a separate circuit there is a make-
and-break apparatus which can operate up 
to a frequency of one or two thousand 
per second. The current from the thermo¬ 
pile goes to a headset and is amplified 
by three audions, and is interrupted for 
the one or two thousand times per second 
by the make and break or tikker appa¬ 
ratus. It follows that if a constant cur¬ 

rent is produced by tiie thermopile, a uni¬ 
form sound will be produced in the head¬ 
set, and if the current from the thermo¬ 
pile is made and broken in accordance 
with the telegraph code, the telephones 
will receive a true telegraphic message 

To give the utmost sensitiveness to the 
thermopile, it is enclosed in an evacuated 
case, doing away with convection losses 
due to the conductivity of the air. A 
potentiometer and induction compensator 
prevents the tikker producing any sound 
by its own action in the telephones. 

After the current has been interrupted 

Left. Details of apparatus for reception of 
infra red signals. 

Below. Arrangements of zinc sulphide band (A), 
rollers (B) and mirror (M) for receiving signals 

by the tikker action, it goes through am¬ 
plifying bulbs so as to give adequate cur¬ 
rent for the telephones. If the current is 
to be received visually, the reflecting gal¬ 
vanometer alone is quite sufficient. 
Elsewhere we have spoken of the use 

of the infra-red rays for detecting ice¬ 
bergs, which is much along the line of the 
apparatus we now describe. 
Based upon the same principle, Dr. 

Charbonneau has developed an apparatus 
for communicating secretly with a flying 
airplane by the infra-red rays, and one of 
the illustrations shows the receiving part 
of the apparatus in question. There is an 
electric projector with its color screen 
established in the airdrome. The signals 
are received by the apparatus shown. The 
rays are brought to a focus by the re¬ 
ceiving mirror and act upon a moving 
hand coated with mercuric chloride or 
silver iodine. A small telescope or mag¬ 
nifying glass with prismatic eye piece is 
a part of this apparatus, so that the pilot 
of the airplane can read his signals easily. 
The same beam is used to guide the air¬ 
plane to a landing place at the airdrome. 

Articulated Trolley Traio 

Articulated trollev train. The interesting feature is that the intermediate trucks serve each one for the ends of two cars; thus in the three-car 
train there are only four trucks, where normally there would be six. It has been used in England and is now to be tried out in this country. 

THE Detroit Street Railway will Install 
soon a three-car articulated train. 

This train will consist of three car bodies 
operating on four trucks, one truck being 
at each end of the train and one each 
divided between two of the cars and used 
in common by both. This feature differ¬ 
entiates it from an ordinary coupled train 
of separate cars. 

The line on which this train will operate 
now lias in use motor car and trail car 
trains operating on 30-second headway’s. 
It was found that the traffic was too great 
to be handled with this service, and more 
cars could not be run because the track 
capacity would not allow it. 

The three-car articulated unit is de¬ 
signed to give more seating capacity in 
the same space; it will present the first 
use of electric drive on this type of train 
and will be the first in this country to 
use the articulated unit. Trains of this 
type have been operating in England on 
the Great Northern Railway, a steam 
road, for several years, where they were 
used in units of from two to seven cars, 
articulated. The passage between the cars 
is so arranged that, regardless of the po¬ 
sition of the cars on curves, there is al¬ 
ways a free entrance from one car to an¬ 
other. This is made possible by the use 
of a steel drum, mounted on the truck, 

around the periphery of which slides the 
end of the car body, this end being con¬ 
structed in such a manner as to fit around 
the circumference of the drum. 

The total weight of the train is 72,000 
pounds, “ready to roll.” It seats 136 per¬ 
sons. The average seating capacity of the 
standard car in use in this country is 
about 48 persons. With the 72,000 pounds 
weight and a seating capacity of 136 per¬ 
sons, the dead weight is 530 pounds per 
seat, which indicates an exceptionally 
light construction. 

It reduces to about three times the 
weight of the seated passengers ; standing 
passengers would make it more favorable. 
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Fam Wimdmill Electric Plant 

Farm widmill, which has. an electric generator mar the lower part of the periphery of the wheel. The generator is belt-driven and the speed 
of the wheel is regulated by the inclination of the blades. 

W E hear a great deal nowadays of the 
development of great water powers. 

The old glory of Niagara Falls is suc¬ 
ceeded by a diminished beauty, and the 
impressiveness of the cataract will be 
pretty well done away with in the next 
few years. At least this is to be feared. 
After the water lias passed over the 

falls it goes down the Saint Lawrence 
River in a succession of great rapids, 
which torrents it is proposed also to use 
for water power. 

But while this impressive utilization of 
the great force of nature is going on, the 
the wind is not forgotten. Windmills are 
being used all over the country no longer 
only to pump a limited supply of water 
into a tank, but to drive an electric gen¬ 
erator and operate a farm plant for doing 
all sorts of work about a farm, for doing 
the work of the housewife in the house, 
and for supplying electric light. 

As these little plants multiply, there 

will soon lie an impressive number of 
horsepowers represented by them. They 
generate electric energy, and power is, by 
the use of a storage battery, always avail¬ 
able whether the wind blows or not. 
Our illustrations show a representative 

farm plant. Here we have a single wind¬ 
mill with steel wings, which if set on an 
incline drive the wheel around, and if set 
parallel to the line of the shaft cease to 
propel the wheel. On the platform imme¬ 
diately under the wheel is the generator. 
This is belted to the mill wheel as shown, 
and an automatically acting jockey pulley 
is provided to keep the belt tight. The 
whole idea is to make it so automatic that 
hardly anything will ever be required in 
the way of attention, beyond oiling. 
When Lincoln was a boy he studied by 

the light of a pine wood fire in a small 
farmhouse. Cannel coal is named from 
the word “candle,” because its flames rival 
the old time tallow candle in their illumi¬ 

nating power. But in the modern farm 
house we find the light of the lire and 
t he kerosene lamp all displaced by the 
tungsten lamp, the last word in illumina¬ 
tion, and it is hardly too much to say 
that It is likely to continue so for many 
years. 

The speed regulation is affected by a 
centrifugal governor, such as used on 
steam engines. The balls of the governor 
as they Uy outward operate a system of 
rods and bell cranks to turn the blades 
of the wheels towards parallelism with 
the winds. It is claimed that speed con¬ 
trol within 2 or 3 per cent is obtained. 

It is figured that the storage battery 
which is a definite constituent of the plant 
can take care of the supply for ten or 
twelve days in case the wind fails. Milk¬ 
ing machines and agricultural machinery 
are cited in great variety as being sujo 
plied by this type of plant with the power 
required to operate them. 

Fawcett for ThicM. ILiQuidls 
THE faucet illustrated is for use with 

liquids which become thick and slow-
moving in cold weather. A barrel may 
deliver its contents very slowly, simply be¬ 
cause it is so thick, whereas if heated the 
liquid might flow out as freely as water. 

The faucet illustrated is designed to use 
electric heat for warming the liquid in the 
bottom of the receptacle, so as always to 
keep a supply of the thinner liquid for 
drawing out. The faucet is fixed to a 
bung to be screwed into the bunghole, and 
from the bung a tube containing electric 
resistance wire projects for a distance of 
about two feet into the barrel. Barrel faucet in which an electric heater softens 

the thick fluid which may have to be withdrawn. 

When the liquid is to lie drawn the re¬ 
sistance coils are connected by an ordi¬ 
nary plug connection and flexible wire 
with a lamp socket. Almost immediately 
the tube becomes surrounded and filled 
with the hot substance liquefied by the 
increase of teinperature, and on ojtenlng 
the faucet the liquid will run out quite 
freely. 

The interesting feature of this faucet is 
that the heating of the fluid is not local 
The long tube takes in a considerable pro¬ 
portion of the length of the barrel and 
may be assumed to heat it clear through 
to the top if time is given. 
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Emmeysion Heater Giaot German ïiasolator 

English immerson heater designed especially for 
photographic uses as in hypo tanks; the small 
illustration on the right shows it employed in 
heating a shallow’ developing tray. 

ONE of the old English customs was the 
heating of beverages by inserting a 

hot poker therein. This has now been 
superseded by the electric immersion 
heater, familiar of course to our readers. 

Photographic vessels are likely to take 
two shapes, the very deep or very shallow. 
For the deep ones a heater is made, which 

is based upon the use of a metal tube 45 
inches long, whose lower portion for about 
nine inches is flattened, and contains with¬ 
in it the resistance wire for producing the 
heat. This can be immersed in a deep 
tank so as to apply the heat in the best 
and most effectual place, the lower layers 
of the fluid, and it may also be used sec¬ 
ondarily to stir the fluid about while it is 
being heated. A gallon of water will have 
its temperature raised eight to ten degrees 
by four minutes’ action of the heater, and 
the water can be made to boil. 

Its consumption when in full activity is 
600 watts. The same heater is made to be 
placed horizontally upon the bottom of a 
tray, where instead of having a depth of 
thirty or forty inches of water to heat, it 
may have but one. The whole essence of 
the matter is that in using the heaters, 
nine inches or whatever it may be, of the 
end of the tube must be kept immersed in 
the fluid being heated. 

This device is of especial interest as 
showing what is being done in England. 
It is obvious that while such heaters may 
be used for general purposes, they art* 
primarily for the use of photographers. 

WE have had occasion to illustrate in 
the past several examples of high po¬ 

tential insulators. These are used on high 
potential power lines which are now being 
developed with such great rapidity on all 
sides. To take care of such high poten¬ 
tials and obviate leakage even in rain¬ 
storms large insulators are required, 
which sometimes appear as veritable tri¬ 
umphs of the potter’s kiln. 

The one we illustrate is interesting and 
is an example of what is being done in 
Germany. This insulator stands about fen 
feet high with a diameter of about two 
feet, and weighs over five hundred pounds. 
The man standing by it gives an idea of 
its dimensions. 

It was made to carry a power lead with 
a potential of 150,000 volts, but on trial 
was found to do far better than this ; in 
dry air it would stand 320,000 volts, and 

Enormous porcelain insulator made in Ger¬ 
many. It is interesting to observe how the shape 
differs trom that adopted in this country. 

in it rainstorm from 250,000 to 300,000 
volts. 
As potentials increase, the dimensions 

of the insulators have to be increased in 
far higher proportion. It already seems, 
when we consider corona leakage, that 
the highest limit of potential is being 
rapidly approached and that the 220,000 
volts is almost all that the immediate 
future will show. 
The insulator was made by the Herms¬ 

dorf-Schomburg Insulator Company of 
Germany. 

AT the entrance of the Lebanon Valley 
in Pennsylvania, well within the fron¬ 

tiers of Pennsylvania Germany, is the city 
of Reading, which recently celebrated the 
175th anniversary of its founding. 

It is fair to say that 
In this country we often 
miss the appreciation of 
the age of some of our 
cities, and picture to our¬ 
selves an exaggeration of 
the same in many cases. 
A century and three-
quarters is a long period 
in this country, and our 
illustration shows a float 
which went through the 
streets upon the trolley 
car tracks to represent 
the new and the old— 
the light of two centuries 
ago and the tungsten 
lamp of today. 

It tells its own story. 
On the front of the float 

Old and New 
there was an old-fashioned candlestick of 
gigantic size, bearing a mammoth candle, 
which of course is a typical old-time way 
of lighting. They also had oil or grease 
lamps, something like the classic lamps 

of the ancient Romans and Grecians, 
samples of which can even now be picked 
up in Lebanon and Lancaster Counties. 

Rack of Ilie candle came an immense 
representation of an electric bulb or in¬ 

candescent lamp. Its high 
efficiency, due to its tung¬ 
sten filament, and its 
durability under high in¬ 
tensity of illumination 
tell why the incandescent 
lamp may be accepted as 
having displaced in great 
part the arc lamp, at one 
time supposed to be the 
leader for brilliant illumi¬ 
nation. Electric heat and 
electric power were repre¬ 
sented also. 

A float running on trolley 
tracks, showing the contrast 
between the old time candle 
and the new tungsten lamp, 
and also illustrating modem 
heating and the electric truck. 
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Copying' and Enlarging Machine 
By Roy Hale 

Enlarging machine for draftsman, projecting 
reversed and a sample of the work is shown on 

the picture in greatly increased dimensions upon the 
the left. 

drawing paper for him to copy. The image is 

THIS machine is really a large sized 
electric post card projector. It holds 

the card or other picture to be copied, 
placed horizontally above a drawing-
board. or table. The projected image ap¬ 
pears on a sheet of paper placed upon the 

artist’s horizontal drawing-board or table. 
The lens must be of three or five inches 

diameter, and the size of the enlargement 
will depend on the distance of the lens 
from the paper. 
The construction of the machine is 

clearly seen from the illustrations, and 
the sample of finished work shows the 
accuracy with which drawings can be 
copied and enlarged. The latter is an exact 
reproduction of a pencil drawing sent us. 

Contributed by Rot Hale. 

Austrian Rival of 

I
N the courtyard of the Stadtmuseums 
at Znaim, a former Austrian city now 
within the borders of the Czecho¬ 

slovakian Republic, stands a lightning 
rod that is claimed to be the first ever 
erected. The museum catalog glvçs the 
following account of it : 
“The Lightning Rod of Prokop Divisch. 

Prokop Divisch was a professor in the 
Latin school in Bruck and applied him¬ 
self to the study of electricity. He had 
the idea that the electricity in the air 
could be led off through many points 
slowly but steadily. For this purpose he 
constructed the so-called “weather-ma¬ 
chine,” which was the first lightning rod 
in the real sense of the word, which he 
set up two years before Franklin’s inven¬ 
tion of the lightning rod. Divisch’s date 
was the year 1754. Therefore he and not 
Franklin should be known as the Inventor 
of the lightning rod. The system of di¬ 
verging bars on the summit of the 
weather-machine carried small boxes 
filled with iron filings. The tops of the 
boxes were perforated. Through these 
holes copper spikes extended down into 
the filings. 

“By means of these points, hundreds in 
number, the electricity was led off by a 
conductor into the earth with definite cer¬ 
tainty. 
“In order that the birds might not be 

destroyed when alighting on the apparatus 
to rest, Divisch placed at the peak of the 
apparatus a wind vane. Later, he set up 

By Armstrong Perry 

Early lightning rod. shown in Czecho-Slovakia 
as a predecessor of Franklin’s invention. 

the weather-machine Itefure his parsonage 
at Brendisz. The farmers believed that 
the machine drove away the rain, and 
urged the preacher very strongly to re¬ 
move the apparatus. As he did not do 
this they destroyed it. He wanted to set 
it up again, but the abbot would not allow 
it, fearing that the excitement among the 
populace might be started anew. Divisch 
urged the government to set up such light¬ 
ning rods as a protection against lightning 
but the advice of Prof. Eulers prevented it. 
“The inventor wanted to have a book 

printed in Austria on the subject of elec¬ 
tric fire, but the government did not per¬ 
mit it, taking the view that no human 
being should be allowed to interfere with 
what God had ordained. The book was 
eventually printed in Tuebingen, Ger¬ 
many.” 
The date of Franklin’s invention of the 

lightning rod is usually given as 1752. 
His famous experiment with the kite and 
lightning, which identified lightning as 
electricity, was made in that year. Super¬ 
stitions such as prevented the publication 
of Divisch’s book in Austria hindered the 
adoption of the lightning rod in other 
countries for some time. Then it had an 
era of popularity in which many Amer¬ 
icans were defrauded by fake lightning 
rod agents. The frauds dampened the en¬ 
thusiasm of the public for the device and 
many branded its theory as false. The 
United States Bureau of Standards, proved 
its usefulness. 
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Storage battery which anyone can take apart and in which anyone can replace defective plates or other parts, will be welcomed by auto-
mobilists. Replacements can be made in a few minutes. India rubber gaskets take the place of cement and the whole is secured and closed as 
hermetically as is the regular storage battery. 

THE storage battery is now in very 
extensive use among people, many 
of whom are anything but experts 

in electricity and mechanics, but who have 
a fair knowledge of how to execute 
various operations. We refer to automo 
bllists. Certainly nothing has done more 
to educate the business man in mechanics 
than tlie automobile. Tn the self-starter 
lie is confrontad witii the electrical in¬ 
stallation ; and of this installation there 
is one part which peremptorily demands 
attention, whicli deteriorates for lack of 
it, which needs repair and replacements 
occasionally, and which is hard to get at 
because the interior parts are inaccessible, 
being covered with melted cement, and 
with firmly soldered connections. 

We refer to the storage battery. Few 
realize the mileage cost of this part of a 
modern automobile. It may easily com¬ 
pare in expense with that of the lubricat¬ 
ing oil. When the battery weakens it is 
taken to the repair shop, and after a de¬ 
lay of perhaps a week or two is repaired, 
replacements made, and put into the car. 
and is again ready for use. The great 
trouble is that lieing cemented and having 
so many solid connections, taking down 

and setting it up again involves auto¬ 
genous soldering, so-called “lead burning,” 
and work with the cement, neither of 
which is particularly agreeable, and the 
“lead burning” is more or less technical. 

We illustrate a battery for automobiles 
designed to overcome all these troubles 
The battery jars are contained in a 
wooden box as usual, and the battery is 
set up with sets of plates and separators, 
watertight connections and all, without 
tlie use of cement or soldering. Every¬ 
thing is done by screwing and clamping 
and the use of washers and gaskets. 
The illustrations tell the story. In one 

of them are seen the positive and negative 
plates ready for nesting together, while on 
the left are the separators. In the same 
illustration one of the cells is shown com¬ 
pletely empty, the center one is parting 
with its plates and separators, while the 
left hand cell is as yet undisturbed. Each 
set of plates it will be observed has its 
threaded socket. 

We may now assume that the battery is 
to be taken apart. A rabbeted frame sits 
on top of the wooden box and is held down 
by four screws. These screws are taken 
out and the frame is lifted off. The frame 

is seen in the left hand illustration, lean¬ 
ing against the box. 
Terminals are to be seen rising above 

the cover of each cell with a central cap. 
The central orifice covered by this cap. is 
for introducing water or electrolyte. The 
two connecting plugs are unscrewed, as is 
also the filling socket in the center. Tills 
releases the cover, for each plug has a 
Hange which draws the cover down firmly 
to its place. 
As these three parts are removed from 

a cell, the cover plate can be lifted off and 
a flexible gasket will be found on its under 
surface. This makes a tight joint when 
all is in place, so as to be a substitute for 
the cement. The interior of the cell is now 
exposed, the plates can be lifted out along 
with the separators, and any parts which 
are impaired can be replaced. 

The idea of constructing a storage bat¬ 
tery to come apart in this manner and to 
be put together again without any but tlie 
most ordinary mechanical processes, is so 
obvious that it is surprising it has not 
been done long ago, and certainly in the 
battery we illustrate is most effectually 
carried out. Cementing and lead burning 
are done away with. 

T&aief^IProof Swilled 
THIS switch system was installed on a 

Ford to prevent theft and—strangely 
enough—two attempts were afterward 
made by thieves which failed. They tried 
every means but towing, and finally gave 
it up. 

The idea is simple, merely placing an 
extra switch in both ignition systems— 
the magneto and the battery. 
A wooden block was fastened to each 

side of the car frame under the floor 
boards. Then a single-throw knife switcli 
was secured to the front face of each 
block, with its handle up and in such a 
position that the handle just projected 

ihrough a slot cut In the floor board. 
Then the terminals of one switch were 
connected to the magneto system and the 
terminals of the other switch to the bat¬ 
tery ignition system. Switches were on 
opposite sides of the car. When the mat 
was down the handles and all were con¬ 
cealed. 

When leaving the car, simply throw out 
each switch. 

Contributed by L. B. Robbins. 

Thief proof switch for automobiles; it has twice 
saved a Ford from theft. The method is sim¬ 
plicity itself. 
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Experimental Electrics 

Making a Hott Wire Ammeter 
By Harry R. UuabcRe 

General view of hot wire ammeter. The helical spring for adjusting it surrounds the shaft and 
ductors and the location of the wire, whose changes in length by heat give the desired reading. 

A
N accurate ammeter which will in¬ 
dicate on alternating or direct 
current is an asset to any experi¬ 
menter. Hot wire and thermo¬ 

couple instruments fill this function 
completely and are therefore of double 
value to persons of lean incomes. A hot 
wire ammeter is of comparatively simple 
construction and can be built by the 
average experimenter, but a thermocouple 
instrument is too delicate to be attempted 
by anyone but a proficient experimenter. 
The author has recently finished an 

instrument of the hot wire type that has 
given very good service. It is shown in 
the illustrations. Such an instrument can 
lie constructed with the average tools 
found In any experimenter’s workshop. 
The author used a bench lathe on some 
parts, but these can be made without a 
lathe, as will be explained. A set of taps 
and dies (6-32 and 8-32), and a few drills 
will be necessary, however. 
As will be seen by Figure 1, the am¬ 

meter reads from 0 to 2.5 amperes. A 
piece of No. 36 B. & S. gauge copper wire 
was used to carry the current. It was 
found that this size of wire would not 
safely indicate over 2.5 amperes. For 
greater amperage a shunt was used which 
doubled the scale reading and hence the 
range was increased to 5 amperes. 
The case can be made in many styles, 

but a simple rectangular affair with a 
glass front was found the most satisfac¬ 
tory. The case should be rigid and well 
put together, because if it gives slightly 

it will alter the length of the "hot wire,” 
making the pointer dance over the scale. 
As shown in Figure 2, the case is 5% 
inches high, 4% inches wide and 2% 
inches deep. Holes are drilled as indi¬ 
cated. The glass front is held in place 
by two strips on each side. The strips are 
faced with felt to keep the glass from 
rattling. Oak veneer was used for the 
material, but any hardwood one-quarter 
inch thick will be satisfactory. The case 
should be stained and given two coats of 
shellac or varnish to improve appearances. 

For the Indicating part of the instru¬ 
ment a balance wheel from an alarm clock 
is used. Two pieces of brass 2% inches 
long, % inch wide and about one-sixteenth 
inch thick are used for the frame. These 
strips are drilled as shown in Figure 3. 
The center hole is threaded 8-32 and two 
setscrew bearings with locknuts are pro¬ 
vided for the balance wheel as shown. 
These setscrews must have a cone-shaped 
hole to receive the ends of the balance 
wheel shaft. With a lathe this can easily 
be done by entering a drill, held in the 
tailstock, into the setscrews while they 
are revolving in the chuck. In the ab¬ 
sence of a lathe put a dent in the exact 
center of the screws with a center punch. 
Two of the spacers from the alarm clock 
are fastened to the end holes, making the 
frame rigid. 
The hairspring should be clamped in a 

piece of wire soldered in a small hole 
drilled in the end of a 6-32 machine screw 
as shown. A hole is drilled in the face 

the dotted lines show the course of the con-

of the frame and threaded so that the 
screw will make a tight fit. A hole is 
provided in the case directly in line so 
that the tension on the spring can be 
adjusted. 
The balance wheel is fitted with a 

pointer made from a piece of No. 24 wire 
and soldered to the spoke. Directly oppo¬ 
site a drop of solder is placed to secure 
the balance. 
The frame of the movement is fastened 

to the case by means of two long screws 
which pass through spacing washers and 
are screwed into a threaded hole in the 
spacing pieces as shown. This provides 
a simple, neat and rigid mounting for the 
frame which will insure that it will not 
move. 
Two binding posts are located on the 

top of the case. One is made with a long 
threaded shank that extends down into 
the case about one inch. The hot wire is 
stretched between this binding post and 
another piece of threaded rod that serves 
as the adjusting screw, being secured by 
two nuts at each end. The adjusting 
screw works in a brass bushing on the 
back of the case and is used to adjust 
the pointer to the zero point. A heavy 
wire is soldered to the bushing and the 
other binding post so that the circuit is 
completed. 

If a lathe is at hand, a special bushing 
can be made, but if necessary a dry cell 
binding post nut can be used as shown. 
In either case the adjusting screw should 
be fitted to turn hard so that there will 
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Diagram of various parts of hot wirr ammeter shown on opposite page in perspective. All will be found described in the article. 

be no play. If It Is the least bit loose it 
will wabble and make it difficult to adjust 
the pointer to the zero reading. 

A small loop of No. 36 wire is fastened 
to the center of the hot wire. This is 
connected to a piece of silk thread which 
wraps around the shaft of the balance 
wheel. With the wheel thus connected 
any motion of the hot wire caused by the 
current is transmitted through the thread 
to the pointer. 
The scale is made of heavy Bristol 

board and is fastened to the case by two 
supporting columns. If a lathe is obtain¬ 
able, these can be turned out of three-
sixteenths inch brass stock and drilled 
and threaded for 6-32 screws. Otherwise 
pieces of threaded rods with nuts to hold 
the scale and secure the assembly to the 
case can be used as shown. As shown, 
washers are placed on each side of the 
Bristol board so that it can be firmly 
clamped without damage. The scale 
should have a section of a circle drawn 
on it with an ink compass as shown in 
the larger illustration. The word “Am¬ 
peres” and any embellishments may be 
added to make the Instrument look better. 
The scale stands out one inch from the 
back of the case and hides the hot wire 
and adjusting screws. The pointer is 
bent forward so that it will be about one¬ 
sixteenth of an inch in front of the scale. 
When the parts are assembled care 

should be taken to see that the balance 
wheel turns freely, and that there is no 
play in the bearings. This can be ad¬ 
justed by the set-screw bearings. A very 
small drop of thin sewing machine or 
“3 in 1” oil on the bearings will keep the 
pointed axle from rusting. The hairspring 
should be adjusted with a fairly strong 
tension so that it will quickly take up any 
sag in the hot wire and make the Instru¬ 
ment indicate snappily. Tighten all screws 
and binding posts so that the whole affair 
will be secure. All the strips but one can 
be put in place, but the glass front is left 
off until after calibration. 

To calibrate the ammeter it is connected 
in series with a source of current, rheo¬ 
stat, and a standard ammeter. Secure the 
most accurate ammeter that you can find, 
because the more accurate it is the more 

accurate yours will be. The cheap pocket 
type instruments are of no value because 
they are generally very inaccurate for tills 
sort of work. A storage battery can be 
used to furnish the current and a few 
auto headlights or audion bulbs can be 
inserted in series with tiie rheostat for 
additional resistances. Before actually 
starting to calibrate be sure that the 
pointer of your ammeter is at the zero 

£'XPERIMENTERS and ama¬ teurs, ice leant your ideas. Tell 
us about that new electrical stunt 
you have meant to write up right 
along, but never got to. Perhaps 
you llave a new idea, perhaps you 
have seen some new electrically 
arranged "do-funny" — we want 
these ideas, all of them. For all 
such contributed articles that are 
accepted we will pay one cent a 
word upon publication. The shorter 
the article, and the better the illus¬ 
tration—whether it is a sketch or 
photograph—the better we like it. 
Why not get busy at oneet Write 
legibly, in ink. and on one side of 
the paper only. EDITOR. 

point on the scale. This can be adjusted 
by the adjusting screw at the back of the 
case. 

When all the connections are made turn 
on the rheostat slowly and watch the 
standard ammeter. Adjust the rheostat 
till it indicates a certain convenient 
amount of current is flowing, say 1 am¬ 
pere. Tiie pointer of your ammeter will 
have moved a certain distance across the 
scale. Mark the point where it conies to 
rest with a pencil, lightly, and put “1” un¬ 
derneath to stand for 1 ampere. Then 
change the rheostat till 2 amperes is in¬ 
dicated on the standard ammeter, then 
2%, and mark the points. Then start all 
over again and secure readings in tenths 
of an ampere. 
It will be found that for the small 

readings, under 1 ampere, the divisions 
will come close together until near the 

zero they will be Illegible. At the other 
end of the scale the points will broaden 
out as can be seen in the picture of the 
author’s instrument. This sort of a scale 
is characteristic of a hot wire or thermo¬ 
couple ammeter because the heating effect 
of the wire increases as the square of the 
current. That is, if a certain amount of 
current is flowing it will cause a certain 
definite temperature in the wire, but if 
this current is doubled it will cause four 
times the amount of heat in the wire. Con¬ 
sequently, it may be impossible to read any 
lower than about four-tenths of an am¬ 
pere as the graduations will become too 
crowded. If it is desired to read smaller 
currents a smaller wire must be used and 
the scale must be again calibrated for it. 

For larger currents a “ shunt ” is 
made. This consists of a fine wire that is 
shunted across the binding posts of the 
instrument. Then the electricity has two 
paths through which to go and only part 
of it goes through the hot wire that works 
the pointer. In this case the length of 
the shunt wire was adjusted until it made 
the readings one-half their original value. 
Thus, with a constant current of 2 am¬ 
peres, by connecting the shunt, the pointer 
fell to 1 ampere. Hence tiie scale was 
doubled and it was possible to read up to 
5 amperes. When a current of 5 amperes 
was passing, the shunt connected, tiie 
pointer indicated 2.5 amperes. If desired 
the scale for the shunt can be numbered 
at the top of the scale, making each num¬ 
ber twice as large as at the bottom. Thus 
the scale at the top is marked “2” at the 
“1” mark, “4” at the “2” mark, etc. 

For all practical purposes the length of 
the shunt wire is determined experimen¬ 
tally. In the author’s ammeter it was 
approximately 1% inches long. No. 36 
copper wire was used, the same as in the 
instrument. The wire is housed in the 
frame as shown in Fig. 4. Two pieces of 
brass or copper about 13/16 inch long, % 
inch wide and T/32 inch thick are used 
as lugs. These have holes In the end that 
match the binding posts, which are 3 
inches apart, thus making it simple to 
take the shunt on or off. Two pieces of 
1/16 inch fiber, % inch by 2% inches, 
form the body and protect the fine wire. 

J 
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Experimente! SwitelhiEoardl 
By A. (Giolitto 

Wiring diagram of a switchboard adapted for 
laboratory use, covering an extensive range of 
requirements, although of simple construction. 

WITH the switchboard arrangement 
here described, connected to an 
A. C. circuit, it is possible to ob¬ 

tain direct current and alternating current 
at different voltages, which is very desir¬ 
able in electrical experimental work. 

The switchboard complete is Illustrated 
in Figure 3. Binding posts (A) are con¬ 
nected directly to the 110-volt A. C. circuit, 
and then by a proper combination of the 
switches (SI) and (S2), D. C. or A. C. at 
different voltages may be taken off at the 
binding-posts (B). 

There are four possible combinations of 
t he switches when in closed positions : 
they are as follows: When both pairs of 
switch blades make contact with the upper 
clips, which is the position in which they 
are shown, direct current is obtainable 
from the binding posts (B). But if the 
switch (S2) is thrown to the lower clips, 
then an alternating current and low volt¬ 
age may be taken from the binding posts 
(B). With both switches thrown down, 
alternating current with higher voltage can 
be taken off from the terminals (B). 
Finally with (S2) up and (SI) thrown 
down the fourth combination is obtained, 
but this gives nothing new at the binding 
posts (B), but gives direct current, which 
Is the same as obtained with the first com 
binatlon. 

Referring to Figure 1, it will be seen 
that no matter In which way the switches 
are thrown, the rheostat (R) will always 
remain in series with the apparatus that 
might be connected across the binding 
posts (B). Consequently further control 
of both direct current and alternating 
current voltages can be had by simply 
turning the knob of the rheostat. 
The switch (SI) is arranged so that it 

will disconnect the board from the 110-
volt circuit and hence should be in an 
open position when the switchboard Is not 
In use. 
Figure 2 shows the rectifier which 

changes the alternating current to direct 
current. It will rectify both sides of the 
cycle when used In connection with a 
transformer, and comprises a glass jar 
containing a solution of ammonium phos¬ 
phate and water In which one lead plate 
and two aluminum plates are immersed. 
The plates are held in position by fasten¬ 
ing them to two wooden disks, which also 
serve as a cover for the rectifier. Screws 
which hold the plates to the wooden disks 
form the three terminals nf the rectifier. 

aluminum ones. It is quite important 
that a small hole should be drilled in the 
cover of the jar, to allow the gas devel¬ 
oped to escape, or otherwise the cover 
might be forced off. due to the pressure 

Rectifier, a necessary adjunct to the switch¬ 
hoard, so that direct current can be taken from 
it when connected to an alternating circuit. 

Scientific Mating 
By H. Gernsback 

This is an important contribu¬ 
tion to science appearing in the 
April issue of Science and Inven¬ 
tion. Mr. Gernsback is using elec¬ 
trical instruments to test candi¬ 
dates before marriage. An article 
that will be of great interest to all 
electrical fans. Do not miss it. 
Electrical Articles Appearing in 
April “Science and Invention” 

How Electricity Is Used in Produc¬ 
ing the Greatest Stage Play of 
the Century—“The Miracle.” 

Television via Sound Waves. 
The Glow Discharge Microphone 

Enables Us to Hear the Sounds 
of Insects. 

By W. W. Rodgers. 
Simultaneous Broadcasting Across 

the United States—How it was 
done. 

Phonograph Radio Sets. 
Crystal Loud Speaker. 

The Golden Age of Science is 
now symbolized by the golden cover 
of Science and Invention. Look 
for the gold cover every month. 

Distribution of the double transformer, giving a 
middle connection if required. 

SWITCHBOARD COMPLETE Ik I'M___J 
Switchboard complete as mounted, the operating 

parts being concealed behind the front board like 
a radio set. 

When putting the rectifier together the 
lead plate is placed between the two 
of such gas. In Figures 1 and 3 (RO) 
represent the rectifier. 
The secondary winding of the trans¬ 

former used is tapped at the middle and 
brought out to the binding post (1), Fig¬ 
ure 1. Then the voltage between (1) and 
(2) will be the same as the voltage be¬ 
tween (1) and (3), and one-half of the 
secondary winding will supply the posi¬ 
tive side of the cycle, while the negative 
side of the cycle will be supplied by the 
other half of the winding. However, if a 
greater direct current is desired two trans¬ 
formers may be employed. They should 
be connected as shown in Figure 4. Their 
primary windings are connected in par¬ 
allel, while their secondary windings are 
connected in series. 
If the two transformers were to be 

used the resulting five terminals of the 
two transformers would be connected in 
the place of the corresponding five ter¬ 
minals of tlie one transformer. (See Fig¬ 
ures 1 and 4). In this case one trans¬ 
former would supply the positive side of 
the cycle while the other would supply 
the negative side of the cycle. 
Transformers which do not have a mid¬ 

dle connection brought from their sec¬ 
ondary windings can be used in the last 
ease, since the middle connection Is not 
used when they are connected up as shown 
in Figure 4. 
The transformer and rectifier are 

mounted on the board in back of the 
switchboard, which is partly shown In 
Figure 3. 
The writer has actually constructed a 

switchboard as here described and should 
any experimenter desire further details 
they will be gladly furnished. 

In constructing the rectifier a piece of 
sheet iron may be substituted for the lead 
plate, as it will operate as well. 

If the rectifier heats up too much when 
the desired current is taken through it. 
two glass jars should be used in its con¬ 
struction. In this case two lead and two 
aluminum plates are required. 

In assembling it one plate of each kind 
is attached to the wooden covers. The 
connections for these two rectifier units 
are the same as for the single jar type: 
the only difference being that the two 
lead plates are connected together and 
treated as a single one. 

Contributoit bn Amedeo Gtot.ttto. 
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SHOO Old Telephone Receives* Contest 

makes it a close proximity to the 
magneto. 

E are pleased to present a w contest this month which 
be of are certain will 

passing interest to our 

an old undoubtedly has 

iiniiiiiiiiiiiiiiiiiiiiiiiiiir ’M 

receivers as required 
the new appliance or 

can be rewound to 

Write 
of the 

new 
we 

As the contest 
electrical one it 

is intended to be an 
follows that the re¬ 

more than 
readers. 

■ 
I = 
. 

2.—As many 
can be used in 
instrument. 
3.—Receivers 

moval of the coil or magnet, essen¬ 
tially electric parts of the telephone, 
wouid vitiate the idea of the contest. 
Our four suggestions given above do 
not depart in any degree from elec¬ 
tricity. 

1st Prize. . 
2nd “ . . 
3rd “ 
4th “ . . 
5th “ 

$50.00 in gold 
20.00 “ “ 
15.00 “ “ 
10.00 “ “ 
5.00 “ “ 

PRIZES 

$100 in Gold 

paper. Use ink or typewriter, and 
double space it. Manuscripts written 
in pencil will not be eligible. Con¬ 
testants may enter more than one 
model or manuscript in this contest, 
which is freely open to every one ex¬ 
cept manufacturers of telephonic 
appliances. Please observe the fol¬ 
lowing rules: 
1.—The telephone receiver must be 

converted into something useful, and 
new if possible. 

turned to their makers. 
clearly, and on only one side 

a granular carbon microphone button. . 
poles of the telephone magnet. The change of field intensity 

.,,iiiiiiiiiiiiiiiiiiiiiiiiHiiniiiiiiiiiiiiiiiiiiii!iiiiiiiim 

If the information submitted on the 
new device is not clear, a model 
should be submitted which will be 
returned to the contestant at the close 
of the contest. All entries of this 
kind should be accompanied by de¬ 
scription, and if possible a working 
drawing of the idea, giving all dimen 
sions and photographs. Where no 
model is submitted, a drawing with 
photographs, if possible, should be 
sent with the manuscript. 

Manuscripts entered in this con¬ 
test cannot be returned. We reserve 
the right to publish all worthy photo¬ 
graphs and descriptions or ideas that 
do not win a prize, and shall pay 
our regular space rates for such ma¬ 
terial. In publishing such articles, 
all rights revert to the publishers, ex¬ 
cept ownership of models submitted, 
which as stated above will be re-

any ohmage or resistance required by 
the builder. 
4.—When models are sent with 

entry, they must be completely as¬ 
sembled. The judges cannot take it 
upon themselves to assemble models. 
5.—Only complete telephone re¬ 

ceivers can be used in this contest. 
(Cap may be left off.) Parts of re¬ 
ceivers such as magnets or windings 
cannot be entered, but if a complete 
receiver is used in the new device, 
then it would lie allowable to use 
others parts from another receiver. 
6.—This contest closes at noon, 

May 15, 1924, at which time all en¬ 
tries will have to be received by us 
in order to qualify. Should two con¬ 
testants submit the same idea, the 
same prize will be awarded to both. 
7.—Address all communications and 

packages to Editor, Old Telephone 
Receiver Contest, care of Practical 
Electrics, 53 Park Place, New York 
City. 

haps at the present moment is not 
in service. It is the purpose of this 
contest to resurrect these old tele¬ 
phone receivers and try to adapt them 
for something useful and interesting. 
In the illustrations above, we have 
shown four different ideas as to uses 
for old telephone receivers. We are 
making no restrictions as to how they 
can be employed. No contestant will 
be barred from the contest if he sug¬ 
gests ideas for using telephone re¬ 
ceivers, even if they embody no elec¬ 
trical use at all. As long as the new 
arrangement is useful—that is what 
is wanted. Remember, USEFUL¬ 
NESS will go a long way towards 
winning a prize. 
Any number of receivers can be 

used. They may be of any ohmage, 
for instance, 5 ohms to 10,000 ohms, 
if rewinding will make a new use for 
the old receiver. But remember, the 
receiver in its entirety must be used 
—no parts of the receiver. In other 
words, it would not be permissible in 
this contest to show new uses for 
telephone magnets or spools. The 
examples shown in our illustration 
cover this very nicely. Our readers 
will note that In every case, the whole 
telephone receiver has been utilized. 
Additions to the receiver, are, of 
course, permissible as shown in the 
above examples. If the cap has to 
be left oft or a new or different one 
is needed, this will be satisfactory. 

Everyone -
telephone receiver of either the Bell 
or watch case type, and which per-

2 “f tubes * 80 “ to ‘iv‘ 

•H^nt time it ".-rate, directly upon 
A toothed wheel of soft iron is turned in close proximity to the 
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Investigation—II 
By Espesa Moen 

Y
OU remember the time when you 
connected your ground wire to a 
rod stuck into a flower pot? Sure, 
today, you know better than to do 

Our authors idea of investigating and finding 
out how far raindrops have fallen. We wonder if 
he ever tried it. 

that. But are ye such a hornswoggled in¬ 
vestigator that I Insult ye? Beg pardon. 
Our eyes see the lightning. Our ears 

hear the rain. We humans depend a lot 
on our senses. Take our senses away and 
—no ! It’s too terrible to Imagine such a 
thing. 
You haven’t got a connection with the 

elements? Well, that’s tough luck. Why 
it’s as important as a newspaper and lots 
more fun ! 

For instance, it would be great fun to 
know if yesterday’s rain fell a mile lower 
down than that which fell today? 

Look at my picture of a rainfall. You 
see there are three carbon points: Two 
for contact (electrical) and the third to 
balance a carbon plate which rests in a 
horizontal plane on the three. You know 
the principle of operation—pressure on 
carbon lowers its resistance. With this 
simple contrivance it is possible to find 
the ratio between the inertia of snow, 
rain, hail, wind, etc. 
Which you agree is all—too simple? 
The drops of rain or snowflakes are sup¬ 

posed to hit harder, according to the dis¬ 
tance they fall, on the theory of old Bob 
Fitzsimmons, the prizefighter, that the 
bigger they are the harder they fall. In 
this case the idea is that the greater the 
distance the harder they fall (but un¬ 
fortunately they don’t). 
You remember our old friend Static? 

He’s the cuss that crackles in the radio 
and spits fire in the open. I just hap¬ 
pened to think that quite a large current 

Old-fashioned coherer applied to tel] how far off 
a thunder cloud was when the lightning struck. 
He generally can tell without a coherer. 

of static jumps into an aerial every time 
lightning strikes. To prove this, we’ll 
make use of an instrument called the 
“coherer.” It was used in the pioneer 
days of radio. 

Briefly it is : 
1. Some metal filings in a cup. 
2. Two wires dip into filings. 
3. Hammer of an electro bell is situated 

so it can tap the cup. 
Look at the picture. You see, the bell 

rings every time lightning strikes. 
When lightning strikes the filings be¬ 

come a conductor, closing the relay circuit, 
which closes the bell circuit so that the 
bell rings, and incidentally the coherer is 
decohered. 
Get a watch (with a second hand) and 

you can figure the miles away from you 
that the lightning struck. Simply find 

A hygrometer used to ring a bell electrically 
when moisture increases so that rain seems threat¬ 
ening. It is made with twisted catgut. 

how long the interval from the time the 
Hell rings to when you hear the thunder. 
Multiply the number of seconds by one 
thousand feet. 
Were you ever peeved because you 

thought the day would be fine, went swim¬ 
ming and then got caught in the rain? 

Similar instrument, this time using a strip of 
gelatin instead of twisted catgut to ring an electric 
bell. 

Now, of course, you did have a weather 
prophet at home on the porch—but never 
gave it any notice. Well here’s a way to 
make the hygrometer give you notice. 
Look at the prophet. The active member 

is a twisted catgut string (from a sausage 
or “weenie”). 

The twisted catgut changes its twist, ac¬ 

cording to the humidity of the air, opening 
and closing a bell ringing circuit, showing 
what catgut can do, while in a few min¬ 
utes the reader will see what a cat’s 
whisker can do. 
This reminds one of another similar 

“patent.” It was invented by Edison and 

Cat’s whisker resting on molybdenum sulphide 
crystal, which is supposed to tell something about 
the heat of the sun. 

he called it an odoroscope. Instead of a 
catgut string, the main part is a strip of 
gelatin. 

The strip of gelatin under the influ¬ 
ence of varying humidity is supposed to 
lengthen or shorten. If it grows longer it 
increases the pressure on the carbon points 
and reduces the resistance and vice versa, 
so as to indicate on a galvanometer what 
is going on. 

Ever notice after a rain how deep blue 
the sky is? Then, did you wonder after a 
rain if the sun shines more strongly than 
before a rain? or what? 
It is the heat of the sun we should 

measure to find out. How—oh yes there’s 
a way to do it. There’s a crystal (chemist 
calls it molybdenite) some goof found that 
heat radiations affected its surface in 
some way or other. 

It’s like this—the crystal is firmly held 
in a metal cup (like the radio crystal) 
similarly a fine wire (catwhisker) touches 
the surface. Now the peculiar thing is 
that heat waves coming on to the surface 
will generate an E. M. F. In the crystal. 
The whole thing is a battery (on a small 
scale). Well then it’s a simple thing to 
hitch a galvanometer on to it and And out 
if the sun really—just a tip brother. The 
catwhisker is a pesky thing. Better solder 
it in some way. 
Coming back to the rainbow (pardon, I 

mean end of the rain) did you also notice 
how rejuvenated everything looked after a 
rain? Many many years ago (in 1920), 
Mr. Science and Invention (P. E.’s uncle) 

If a tree generates electricity our author pro¬ 
poses to utilize it by grounding the tree. Most 
trees, however, are already grounded. 

told me that trees generate electricity. 
Just hitch a galvanometer from a ground 
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connection to a nail driven deep into a 
tree trunk. 

Suppose the galvanometer should show 
an Increase of juice after a rain? Why 
not have the galvanometer connected 
winter and summer? 
Do you remember having heard your 

chemistry teacher in school say that fail¬ 
ing rain absorbed carbon dioxide? Also 
that carbon dioxide dissolved in water 
formed carbonic (not carbolic) acid? And 
why repeat that acid conducts electricity? 

Mr. Moen’s idea of how to tell whether it has 
been raining upstream. Decidedly more interesting 
than practical. 

Therefore, we show a scheme, whereby 
(if you live near a river) you can know 
very soon whether there has been a rain 
or not farther up the river. This ought to 
constitute a warning of flood, etc. The 
carbonic acid is supposed to reduce the re¬ 
sistance of the water. 
Now suppose—if the neighbor's horses 

took a bath in the river would that cause 
an alarm? I—disclaim any honors you 
would give me for my invention until you 
have tried it thoroughly. 
Were you ever curious, my dear, about 

what forms of life exist under the ocean? 
Or maybe just a lake or perhaps a river? 

We know, of course, that peculiar vege¬ 
tation and fishes exist there. If we could 
be so lucky as to don a diving suit and 
go down into a lake with a strong electric 
light, we would get the swellest treat in 
life. But, unfortunately, expense and 
trouble are ever ours. 

However, let us consider some method. 
Since we can’t go below water, why not 
put a camera and a flashlight in an air¬ 
tight box, with one side of the box, a 
plate of glass. Then in front of the glass 

These illustrations show how Mr. Moen disposes 
of the fish question. One fish is photographing 
himself, while below the fisherman is electrocuting 
fish by an induction coil. 

plate is a fine web or mesh of cotton. The 
fish pokes his nose into the web which 
trips the camera shutter, and then but 

ah ! We forget ; a shark could easily 
break or damage our box. No! It won’t 
do at all. 

A fish is a creature foolish enough to 
nibble on a baited hook. There are three 
species of fish : the natural, the shark, and 
the sucker. 

The first of the species is the natural. 
He is the gentlest peace-loving fish in the 
world. So the method described will do 
for getting pictures of him. He is found 
in any lake or river. Just ask some Nim¬ 
rod. (Better ask Isaak Walton.—Ed.) 

Here, perhaps, I had better warn you 
not to bring high voltage into the water. 
It kills fish. Examine my illustration 
carefully and you will see just how it 
kills (both young and old fish.) 
An alternating current generator is 

maintained in operation, one terminal 
grounded and the wire from the other 
terminal taken into the lake so that when 
the fishes go smelling around it they quietly 
pass into the next world and also into the 
stomach of the fisherman. 

The second of the species, the shark, is 
more difficult to find and more hard to 
photograph. Sharks also vary as to size, 
shape and motive. Each shark is invisible 
until it has a motive. For instance: 

A robber disturbs the balance of a Hughes in¬ 
duction apparatus. We notice Mr. Moen is not 
absolutely certain of this either. 

A common dog (homo gazabo) is a 
latent shark. Tie a can to his tail and 
awav he goes ! 

Of course, a dog is a poor example. He 
doesn’t do any harm—the poor fish. But 
take a burglar, for example. Give him 
a motive. Behold! He snoops forth, 
cracks a safe, slinks away, and—the shark 
is gone ! Now you see we must have ade¬ 
quate apparatus to get his photo. 

Did you ever hear of the Hughes’ In¬ 
duction Balance? The idea is that any 
piece of metal is capable of upsetting any 
electro-magnetic field. 

Now, we know for a fact that a burglar 
has some metal (gun or jimmy) some¬ 
where on him ! 

Accordingly, we’ll place fake banisters 
leading up to your safe, so a person must 
go between the banisters to reach the 
door of the safe. Inside of the banisters 
we’ll place four large colls. 

These coils are part of the induction 
balance, as shown in the diagram apper¬ 
taining to this picture. Of course, a bur¬ 
glar loaded down with a kit of burglar’s 
tools spoils the balance of things. 
Now you will comprehend that the 

“metals”' on the shark, (excuse me, bur¬ 
glar) will upset the electro-magnetic field, 
which will disturb a sensitive relay; the 
latter will turn on the light, also click the 
camera shutter, then turning on a phono¬ 

graph telling the fish to beat it and—you 
asked If the safe was metal, why shouldn’t 
it also disturb the alarm? Just a moment 
please while I answer the phone. . . . 

Now, I was discussing, fish. Oh, yes ! 
The third of the species, the sucker, is 
the most peculiar of all mentioned. He 
comes into being only after the sun has 

O1-«—Kei ay 
How Mr. Moen would arrange his induction bal¬ 

ance. Where is the robber? 

gone down and is only fully grown when 
these conditions are fulfilled. 

1. Perfectly dark night. 
2. Place—some lonely park or country 

road. 
The queer thing about it is, that you 

wouldn’t recognize him in daytime. It 
takes the presence of bis girl on a dark 
night to develop his “sucker face.” 

The fish is too easily scared to regain 
his “poker face.” Since we want the 
"fishy” face the only suitable Instrument 
I can think of is the “gun camera.” 
As you see in the picture you will need 

three instruments : A camera, a telescope 
and flashlight. I mean such a flashlight 
as will cast a 300-feet beam of light. You 
must mount everything on a wooden 
frame, similar to a gun. The trigger will 
turn on the flashlight in an instant, and 
also trip the camera shutter. Don't forget 
to move the camera film. 

To use the contraption, I suggest that 
you get hidden in a bush or something 100 
feet in front of a park bench, etc. Now 
be careful ! 

Further studies in what Mr. Moen considers 
ichthyology: photographing loving fishes in the 
park. 

The fish may be Bolshevik or Ku Klux 
but It’s best to take precaution ! 

I hope you enjoy my discussions as I do, 
on the printed page. If we meet again, 
I may have found some good material on 
light and color. 
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bvPMh.lOÍ ‘•“‘rapid1'’ moving atoms as affected 
j!.« «latrie field causing them to take the path 
shown, varying with their weight. 

their weights, how-
remaintler of the 

I
F you met tin atom face to face, would 
you know to what family of atoms 
it belongs? Let us take a trip Into 
Atomland and see just how atoms are 

grouped into families, and how the latest 
and most sensitive electrical methods of 
analysis have enabled even some of the 
families to be subdivided. The members 
of any one family which has been sub¬ 
divided are called isotopes, and the dis¬ 
covery of isotopes marks one of the great¬ 
est and most recent steps In solving the 
problem of what matter and electricity 
really are. 
Imagine the world suddenly magnified 

so that a foot becomes a hundred thou¬ 
sand miles, and a six foot man becomes 
600,000 miles tall. Then an atom of hy¬ 
drogen gas would be ten Inches in diam¬ 
eter and the other atoms would be some¬ 
what larger. The inhabitants of Atom¬ 
land are evidently very tiny and cannot 
be seen even in the highest powered mi-

structure. 
If a fat man makes a gain of ten per 

cent in his weight, his watchful friends 

Atoms and UKe Discovery of Isotopes 
By Prof. Rogers D. 

(B). On passing through the slit at (B) 
they are bent in the arc of a circle by a 
strong magnetic field. The heavier atoms 
are bent the least. The single beam of 
atoms between (A) and (B) is broken up 
into as many curved beams between (B) 
and (C) as there are different weights. 
These beams of atoms are detected at (C ) 
and measured. By this method variations 
of a few per cent in the weight of an 
atom may be detected, even though the 
atoms are identical chemically and can be 
separated in no other way. 

The name isotope is given to an atom of 
different weight but the same chemical 
properties as another atom. The name 
means “equally-placed,” that is, belonging 
to the same chemical family. Mercury has 
six isotopes, chlorine has three, oxygen 
has none. 
The reason why some elements have no 

isotopes is thought to be because they 
can only be built up from electrical 
charges in one particular manner. The 

croscope. So if we cannot look Into their 
faces we must judge them by those char¬ 
acteristics which we are able to detect 
Atoms to some extent are like people. 

All the members of any one family of 
atoms have certain identical characteris¬ 
tics, by which they may be classified. Some 
ennw iag°> U thousht that atoms 
Í . e classified by their weights, and 
tnat all the members of one family have 
exactly the same weight. In other words, 
It was thought that the family an atom 
belonged to could be determined by simply 
finding the weight of the atom. When 
arranged according to " 

-C A ■ 

atoms of helium. The lightest atoms 
known are those of hydrogen and helium. 
So far these atoms have not been found 
to vary among themselves in weight, and 
this suggests that they must consist of a 
particularly fundamental and 

of the same element are as much alike 
as two peas. This is not a very scientific 
statement because no two peas are ex¬ 
actly alike, and indeed we now know 
that atoms are no more alike than peas 
are. One atom of chlorine gas, for in¬ 
stance, may be more than ten per cent 
heavier titan another atom of chlorine, and 
yet, both atoms will unite with sodium 
atoms to form ordinary salt. They behave 
alike chemically, that is, they ’ interact 
with other elements in exactly the same 
way. The explanation of this is found 
in the electrical charges in the atom. 
The families of Atomland are not very-

numerous but they7 make up in size what 
they lack in numbers. At ordinary atmos¬ 
pheric pressure a cubic inch of helium gas 
would contain over 400 billion billion 

ever, certain families did not come in the 
P™pe^ or̂ er of chemical activity, and this 
fnnH ° ent!st.s Iook f,,r something more 
fundamental than weight which deter-
mlnes the family and chemical activity 
of the atoms. It was found when the 
electrical nature of the atom was dis¬ 
covered. 
It used to be thought that two atoms 

atom, which Is the central portion called 
the nucleus. The positive charge on the 
nucleus must be exactly balanced by the 
negative charges of the surrounding elec¬ 
trons else the atom would have a result¬ 
ant net charge and would not be an ordin¬ 
ary uncharged atom. If the positive charge 
on the nucleus be decreased by one unit 

(Concluded at bottom of next page) 

atoms of those elements possessing iso-
topes may lie built up from electrical 
charges In several different ways, and vet 
keep the same chemical characteristics 
It is pretty well established nowadays 

that the chemical nature of an atom is 
determined by the number of electrical 
charges in the periphery of the atom. These 
charges are negative electrons and pos¬ 
sess a. weight of only 1/1800 the weight 
of a hydrogen atom. Hence it is evident 
that most of the weight of any7 atom must 
lie associated with the 

out into the various colors of the rainbow 
hy the prism in an ordinary spectrograph 
Above is shown how it is done. The 

substance is first vaporized so that the 
atoms are separate from one another, and 
then they are electrically charged bv the 
action of an electric discharge. Next they 
are caused to travel with high speeds bv 
a strong electric field between (A) and 

Action of the magnetic field. Charged atom, 
hl "' b>’ a magnetic field and 

screen (O). d‘' flec,ion ’ is observed on the 

chargedCXm. °n ,hc sun ampare ’««• narged atoms acted on by an electric field. 

same wav that light is spread 

begin immediately to suggest remedies, . 
but the same per cent of change in the 
weight of an atom is not so easily noticed. 
It would take about three cubic inches of 
air to weigh as much as a postage stamp 
and, as there are over 400 billion billion 
particles in every cubic inch of air, the 
weight of each particle is rather small. It 
Is evident that ten per cent variations in 
weight cannot be detected by any ordinary 
means, it can be done, however, bv what 
is called an electrical mass-spectrograph. 
Ibis instrument spreads out the atoms 
according to their mass or weight in verv 
much the - • -

- two possible Tom, $ 
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Electric Piano 
By Bl. Griswold 

,Bell Chime 

SpririQ\ -moleiioid 

or both 

combinations are vailable in rendering 
The switch should be 

THE experimenter who faithfully con¬ 
structed all of the electric pianos and 
other musical Instruments described 

in this magazine would soon have enough 
apparatus for a large orchestra, and with 
the addition of a few tin pans and Ford 
horns he could render classic musical se¬ 
lections which would compete with Hal¬ 
lowe’en or New Year's Eve parade bands. 
He would have no difficulty in signing up 
for a contract with any popular vaudeville 
circuit and in less than a year’s time all 
musical instruments of today would be 
obsolete. 

We have described electric xylophones, 
electric carillons employing wine bottles 
as the resonance bodies, electric pianos 
employing various sizes of door bells and 
buzzers, and many other types. Now we 
have an electric piano which embodies 
both bells and cathedral chimes, such as 
are used in the finer striking clocks. The 
keyboard is arranged similarly to the 
keyboard on a piano, and by means of 
an extra switch either the bells or the 
chimes may be struck. 
The illustrations show how the appa¬ 

ratus is assembled and connected. Bells 
and chimes are of the single stroke type, 
so that any ordinary door bell mechanism 
may be used by simply short circuiting the 
vibrator contact points with a piece of 
wire underneath the frame of the bell, 
so as not to interfere with the movement 

limits of depression. The keyboard carries 
a long brass strip directly under the keys, 
upon which small brass strips represent¬ 
ing the keys of a piano are depressed, 
closing the circuits, through one or the 
other of the respective solenoids, thus at¬ 
tracting the plungers so as to strike the 
bells or chimes. Direct current is used, 
either from dry cells or a storage battery. 
It is unnecessary to say that both bells 
and chimes should be correctly tuned, cor¬ 
responding to the notes of a piano. 

A special feature is the combination of 
bells and chimes. The bells can be tuned 
an octave higher than the chimes, and, as 
both are struck by the same hammer, 
when a key is depressed and the switch 
connections changed, the notes from the 
two different pieces, bell and chimes will 
harmonize and beautiful effects will be 
obtained. 

musical selections. -
placed conveniently near the keyboard. It 
can be operated as a foot pedal, with two 

This is a variation on the electric piano as generally 
understood, because there are introduced for each note a 
chime and bell. This enables the player to produce various 
effects and by a foot pedal the chime or the bells 
are made to respond to the touch of the key. 

of the armature. But this would require 
a separate mechanism for each bell and 
each chime, so that the use of solenoids 
shown in the illustration may be found 
more convenient. 

Two solenoids are used for each note, 
with their armatures connected together 
and also connected to a hammer, which 
is held centrally located by means of the 
springs. With the switch on contact -
the chimes are operated when the keys are 
depressed. When the switch is on 1, the 
bells are operated. By pressing the keys 
and quickly changing the connection back 
and forth from 1 to 2, the chimes and bells 
are operated alternately. 

With this arrangement many beautiful 

Atoms 
the atom would also have to lose an outer 
electron to remain neutral, but this would 
change the chemical nature of tiie atom 
because its chemical properties depend on 
the number of outer electrons. Such an 
atom would now belong to another family. 

However, the nucleus actually contains 
more than has been mentioned so far. No 
nucleus could be mude up of positively 
charged particles alone, because they would 
mutually repel one another and fly apart. 
Every nucleus contains some electrons 
called binding electrons, and an equal 
number of additional positive particles to 
neutralize these. For example, a helium 
nucleus has four positive particles bound 
together bv two electrons as shown 
here. That leaves a net positive charge 
of two on the nucleus which is neutralized 
by the two external electrons surround¬ 
ing the nucleus. 
In an atom which has a larger number 

of particles in the nucleus, a loss of one 

tHe Discovery of Isotopes 
(Concluded from page S16) 

positive and one negative would not 
change the net charge on the nucleus, and 

Complicated nucleus of the helium atom. It 
leaves free two positive charges which take care 
nt two electrons in the outer orbit of the atom. 

hence would not change the number of ex¬ 
ternal electrons or the chemical nature. 
The loss of the positive particle does 
change the weight very materially how¬ 
ever, and we would have a new atom with 
a different weight, but with exactly the 
same chemical properties. This is an is¬ 
otope of the former atom. 

The atoms of any element as separated 
bv chemical analysis are mixtures of the 
isotopes of that element. That the mix¬ 
tures are always in exactly the same pro¬ 
portion indicates that the isotopes were 
present during the early history of the 
earth when the elements were formed. The 
weights of the atoms measured by the 
chemists are known to be average weights 
due to the mixture. For example, the 
weights of the chlorine isotopes are 35 
and 37 and they must be present in the 
ratio of 3.3 to 1 so as to make the aver¬ 
age weight 35.46 as found by the chem¬ 
ists. 



3.18 
Practical Electrics for April, 1924 

Odd Telephones 

I
N studying the history of the tele¬ 
phone one is Impressed by the multi¬ 
plicity of instruments developed by 
the early experimenters, each operat¬ 

ing under a different principle and pro¬ 
ducing the same result, namely the trans¬ 
lation of sound waves into vibrations of 
an electric current or vice versa. 

The House receiver of 1887. (D) is a carbon 
block saturated with an electrolyte. The handle 
IS turned by hand or clockwork during the opera¬ 
tion. It really speaks. 

The majority of these early telephones 
have been forgotten as time passed, and 
today there is but one outstanding type 
of telephone receiver In general use in our 
telephone and loud speaking equipment, 
the original Bell telephone, which depends 
for its action on the magnetic attraction 
lietween an electromagnet and an iron 
diaphragm. Although many of the old 
types were not found practical in the days 
of their discovery, today, with more in¬ 

formation and improved equipment at our 
disposal, the principles they embraced 
may be found useful. 

To date nothing has been found which is 
as practical as the simple Bell telephone 

the electrolytic tele-
of water and operates 

Didphrdym 
Chalk cylinder 

scope of this paper, and only odd and 
out-of-the-ordinary ones will be described. 

Mechanical Telephone 
The mechanical telephone is mentioned 

here only because of its historical in¬ 
terest. It is not operated by electricity 
at all, the action depending simply upon 
the transmission of sound waves through 
a solid body. It consists of a cord or 
wire stretched between two diaphragms, 
such as the bottom of two tin cans, Figure 
1, the sound waves striking one diaphragm 
passing through the cord and vibrating 
the other diaphragm. 
The invention of this telephone is at¬ 

tributed to Robert Hooke, in 1664. In 
the 19th century Wheatstone made it 
operative over distances of 2000 feet. 
There are modifications of this telephone, 
such as the warning of an approaching 
car by means of the vibrations carried 
along the wire and emerging as sound 
through the roof of the waiting car and 
also the detection of submarines by the 
sound waves carried through the water. 

Electrochemical Telephones 
There have been many odd electrochem¬ 

ical telephone receivers developed but 
none has found any practical application 
as yet. There are possibilities of develop¬ 
ing a very efficient receiver of this type. 
Dolbear found that sound was emitted 
from two plates between which extended 
a few drops of a solution of ammonium 
chloride that was decomposed with the 
generation of bubbles of gas as the tele¬ 
phonic currents passed through it. Gore 
discovered in 1859 that sounds were pro¬ 
duced by the passage of pulsating currents 
through cyanide of mercury and potas¬ 
sium. 
An electrochemical receiver was pat¬ 

ented by House in 1887. This receiver 
was based on the molecular vibrations set 
up in an electrolytic material during the 
passage of the undulatory current. The 
illustration, Figure 2, shows this receiver 
in detail. On a base support (A) rests 
a carbon plate (D). Upon this carbon 
block is placed a block (E) composed of 
an electrolytic substance or saturated or 
impregnated with the same. Contact be¬ 
tween the carbon plate and the electrolytic 
block throughout their contiguous surfaces 
is made as intimate as possible and is 
preferably secured either by carefully 
smoothing the surfaces and joining them 
by screws or otherwise, or by moulding 
and compressing the material composing 
the electrolytic body upon the plate. 

The electrolytic material is some sub-

By Clyde J. FitcH 
receiver for line telephony, but there is 
now a demand for an efficient loud speak¬ 
ing telephone for radio use, and some of 
the types to be described may be developed 
for this purpose. Description of all of 
the telephones devised since the first dis¬ 
covery of the telephone is beyond the 

Famous Edison electro-chemical receiver. This 
VP, °Udli atnd attract«<l much attention in the early days of the art. 

nickel, although silver, copper, German 
silver or other metals may be used if 
amalgamated with mercury. 
This receiver is connected as shown, 

with the rotary electrode preferably to 
the negative pole of the battery. This 
electrode is slowly turned by hand or 

the block, but not sufficient in quantity 
to prevent electrolytic action during the 
passage of the currents. A block of 
plaster of Paris compressed and saturated 
with an aqueous solution may be em¬ 
ployed. It may be soaked in a solution of 
sodium phosphate, sal-ammoniac, muriatic 
acid, or even water alone. Sometimes oil 
may be used to decrease the conductivity 
of the block. The block is kept moist by 
capillary attraction. 

Mounted on a rotating arm is a spring 
contact, that presses against the electro¬ 
lytic block, the pressure being adjusted by 
tlie screw. This contact is of platinum or 

stance that will be decomposed by the 
passage of the electric current, sucli as 
pulverized carbon and sodium phosphate 
intimately mixed in a dry or moist con¬ 
dition and formed into a suitable shape, 
the percentage of carbon employed be¬ 
ing so chosen as to give conductivity to 

Diaphragm 
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clockwork during operation. The passage 
of the telephonic currents causes mole¬ 
cular vibrations at the contact point, 
which are communicated to the air. Better 
results are obtained by mounting the re¬ 
ceiver on a sounding board. 

Figures 3 and 4 show the two modifica¬ 
tions of this telephone, also invented by 

c^uc'/on tww 
con 

Soff rubber 

gaste* 

.Carbon . 
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creases, and the diaphragm is pulled for¬ 
ward again. If the current passes in the 
opposite direction, the effect is scarcely 
noticeable, as the evolution of oxygen 
upon the surface of the spring does not 
decrease the friction like hydrogen, but, 
on the contrary, generally tends to in¬ 
crease the normal friction; hence, a direct 
current should circulate through the re¬ 
ceiver, so that both waves of the tele¬ 
phonic currents may be utilized. 

Below the chalk cylinder is a vessel 
containing water in whicli is dipped a 
sponge or felt roller. This roller is 
mounted so that it can lie pressed against 
the cylinder, so as to supply the chalk 
with moisture lost by evaporation. 

It is interesting to note that this re¬ 
ceiver may also act as a transmitter, by 
reason of the fact that when the spring 
and chalk are at rest the resistance ol 
the whole is generally about 2500 ohms, 
and this resistance is reduced instan¬ 
taneously to 200 or 300 ohms by the slight 
est movement of either the chalk or the 
spring. Hence it will operate as does the 
ordinary carbon microphone. 

In preparing the chalk, some salt or 
mercury mixed with caustic soda is used, 
the action taking place no matter what 
the proportions are. Preferably mercury 
acetate is used for the mercury salt. Ihe 
spring is tipped with platinum or pal¬ 
ladium. _ , . , 
There are other forms of electrochem¬ 

ical receivers based on surface action. 
Breguet used a sort of Lippmann electro¬ 
meter, modified into a telephone receiver. 
Gray found in 1873 that vibratory high 
tension variations Increased the adhesion 
between the finger tips and a metallic 

of a microphone circuit by means of an 
induction coil and feeling the high poten¬ 
tial impulses by grasping two metal rods 
which are connected to the secondary ter¬ 
minals of the induction coll. This prin¬ 
ciple is clearly shown in Figure 8, whicli 
shows a microphone attached to a phono-

Fig. 8-a. This is a reproduction of a diagram 
showing the full development of this 
instrument, originating withMr- H ’ “ 
It will be found fully described in the article. 

This is supposed to be a physiological, receiver, 
the operator "tasting” the current and interpret-
ing the voice. 

the friction will be reduced to an extent 
proportionate to the strength of the cur¬ 
rent ; hence the diaphragm will regain its 
natural position and remain there as long 
as the current passes. 

If the current ceases, the friction is 
instantly reestablished, the traction in-

A current is here passed through the body and 
it is said that by practice remarkable results can 
be obtained. 

graph and connected to a battery and in¬ 
duction coil. By grasping the two elec¬ 
trodes which are connected to the sec¬ 
ondary terminals, the rhythm of the music 
will be felt faithfully and with astonish¬ 
ing fidelity. A detailed description of this 
apparatus appeared in the Electrical Ex¬ 
perimenter, April, 1920. 

Figure 8-A shows a method in which the 
regulation sound box of the phonograph 
was made into a microphone. The mica 
diaphragm was removed and a carbon dia¬ 
phragm substituted. Behind the carbon 
diaphragm is placed a carbon back plate 
and the space between is nearly filled with 
polished carbon grains. The carbon dia¬ 
phragm, of course, is mechanically con¬ 
nected to the needle just as the mica one 
was. With this arrangement powerful 
electrical impulses are set up in the micro¬ 
phone circuit. 

Thermoelectric Telephones 
There are many practical telephones 

wlrch depend upon heating effects for 
their action, and before discussing any of 
these the reader would do well to refer 
to the lengthy article on Thermic Tele¬ 
phones which appeared in the October and 
November issues of this paper. The talk¬ 
ing arc light is an example of a thermic 

plate. 
Electrostatic Receivers 

As few Interesting electrostatic tele¬ 
phones, employing the successive attrac¬ 
tion and repulsion of oppositely charged 
conductors such as the leaves of a con¬ 
denser, have been made, little will be sa.d 
of them here. Perhaps the simplest form 
of electrostatic receiver is the familiar 
“talking condenser,” in which the oppo¬ 
site plates of a condenser vibrate when 
connected to a circuit of fluctuating high 
tension. The construction of a practical 
electrostatic receiver was described in the 
.Tune 1922, issue of Practical Electrics. 
Another form of electrostatic adhesion re¬ 
ceiver was described in the August. 19-3, 
issue. This depended for its action on 
the friction developed between a polished 
metal plate and a rotating agate cylinder. 
The passage of an electric current be¬ 
tween the two increases the friction. 
Electrostatic transmitters also have 

been successfully employed. They consist 
simply of two metal plates forming a con¬ 
denser, the capacity of which is varied 
by the vibrating of one plate when acted 
upon bv sound waves. Connected to a 
high potential line, the current flows in 
and out as the capacity is increased and 
decreased. 

Physiological Receivers 
Receivers based upon physiological ef¬ 

fects are not very practical and will only 
be briefly discussed here. Perhaps the 
most curious one comprises a frogs leg 
attached to a diaphragm. The twitch ng 
of the frog’s leg due to the fluctuating 
electric currents sets up vibrations in the 
diaphragm which are communicated to 
the’ surrounding air. 

Another modification of this receiver is 
said to have been resorted to in an emer¬ 
gency when a telegraph operator at a rail¬ 
way wreck received messages by taste as 
he held his tongue to the wire. 
In a physiological telephone termed 

the Physiophone—patented by H. Gerns-
back, tiie sound vibrations are first trans¬ 
lated into electrical impulses and then felt 
physiologically by the human nerves, This 
is accomplished by stepping up the voltage 

Old experiment oí Galvani. going back nearb 
150 years, is made to operate a telephone dm-
ihragm Vibrations of frogs’ legs respond to a 
talking current and reproduce the voice. 

House. In Figure 3 the diaphragm Itself 
is of an electrolytic material and the ro¬ 
tary contact Is driven by a motor. Under 
the diaphragm is a vessel containing a 
solution that keeps the diaphragm moist 
by capillary attraction. The one in Figure 
4 employs two metallic diaphragms in con¬ 
tact with a wheel of electrolytic material. 
The wheel is kept moist by means of 
water inside of it as shown. One of the 
line wires connects to the two diaphragms 
and the other to the wheel. 

Figure 5 shows one of Thomas A. Edi¬ 
son’s early inventions, which is an elec¬ 
trochemical receiver based on surface 
friction. This receiver consists of a cyl¬ 
inder of compressed chalk soaked in an 
electrolytic solution, such as a caustic 
alkali, so that it may become a conductor. 
The cylinder is secured to a shaft and 
turned by the operator, although a motor 
may be used. . 
Resting upon the cylinder, is a flat 

spring connected to a diaphragm as 
shown. This spring is pressed upon the 
chalk with a pressure of several pounds. 
The wires connect to the spring and to 
the shaft of the chalk cylinder. If the 
cylinder is rotated in the direction shown 
and no current passes, the normal friction 
of the spring upon the surface of the 
cylinder will be very great, and the spring 
will be carried forward in the direction 
of rotation of the cylinder and will pull 
inwardly on the diaphragm. If a current 
passes whose direction is such that hydro¬ 
gen will be produced upon the surface ot 
the spring in contact with the cylinder, 
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Another thermic telephone, electrodes contract¬ 
ing and expanding, making the telephone talk. 

This receiver has a carbon diaphragm and 
a cone-shaped metal cup adjacent to It 
Carbon balls In the cup maintain a loose 
contact between the cup and diaphragm. 
This receiver depends for its action, of 

One ingenious type of molecular tele¬ 
phone receiver patented by Field in 1880, 
is shown in Figure 12. The action de¬ 
pended on the production of vibrations In 
a resonant plate or diaphragm by multi¬ 
plying the motion produced by the elonga¬ 
tion and contraction of an iron bar sur¬ 
rounded by a coil of wire, when under the 
influence of an electric current of varying 

Cork Diaphragm -
Carbon Button 

Another molecular telephone. Here the core of 
the magnet which may be variously constructed 
presses against the diaphragm, which may be of 
mica, and talks. 

distinguished from sounds from a thin 
diaphragm. 

diaphragm. Current passing through 
contact heats the electrodes, which 
pand and force the diaphragm out. 

A simple thermoelectric telephone, pat¬ 
ented in 1886 by Spaulding, is shown in 
Figure 9. This instrument is called 
“Krotophone” and may be used both as 
a receiver and transmitter. As shown in 
the illustration, it comprises a 
carbon pencil in contact with a 

FIG 15 
Development of the molecular telephone clearly 

shown in the diagram, and which will be fully 
explained in our next issue. 

serve to impart the disturbances in the 
magnet or in the line wire or circuit to 

(Continued on page 348) 

telephone, descriptions of which have ap¬ 
peared in earlier issues. 

An interesting molecular receiver nat-
ented in 1882, by Lockwood is shown in 
l igure 14. The salient features of this 
leceiver are the constructional details of 
the diaphragm and the method of trans 

of the electro-mag¬ net to it. The diaphragm is made of cork 
or equivalent non-resonant and non-mag-
netic material, provided with a central 
button of carbon, forming a hard rasping, 
and non-magnetic wear plate for the re¬ 
duced extension or recurved arm of the 
magnet to rest and act upon. This will 

Another thermoelectric receiver patented 
by Bergmann in 1890 which appears very 
practical is shown in Figure 10 The 
movement of the diaphragm in this re¬ 
ceiver is produced by the expansion and 
contraction of the constantly touching 
electrodes caused by the thermal effect of 
the current at the junctions of the elec¬ 
trodes As shown in the Illustration, one 
electrode is attached to the diaphragm 
and all are arranged so that they may be 
adjusted to loose contact. The buttons 
are cylindrical in shape and are of anv 
conducting material faced with tellurium 
and placed in a tube of glass or other 
insulating material. 
The current passes through the series 

of electrodes, and at the contacts varia¬ 
tions in expansion or contraction of the 
tellurium are produced by the variations 
of the current transmitted to the instru¬ 
ment. Vibrations of the diaphragm cor¬ 
responding to such current variations are 
produced. An Increased effect is obtained 
by employing a battery in the circuit so 
that its current will maintain a good 
working temperature for the instrument, 
and also act as a polarizing battery. 
. It is well to note that galena crystals, 
such as are used for wireless detectors 
give excellent results in a receiver of this 
kind. The galena should be in contact 
with carbon balls, and a series made up 
of alternate electrodes of galena and car¬ 
bon is comparatively efficient. It Is noted 
for the absence of distortion In the repro¬ 
duced speech. 
Figure 11 shows a simple krotophone 

receiver patented in 1887 by Watkins. 

oui us snown, and a wire attached to the 
diaphragm passes around and over the 
pide pieces and is attached at its other 
end to a fixed adjustable post. Hence, the 
longitudinal vibratory motion of the mag¬ 
net core is greatly amplified by the lever 
action of the pole pieces and communicated 
to the diaphragm by the wire. 
A simple molecular telephone receiver 

patented in 1881, by Eaton is shown in 
z 13f Three forms are shown. At 
(A) the longitudinal expansion and con¬ 
traction of the iron bar acts directly on the 
diaphragm. The diaphragm may be of 
any insulating material, such as mica. 
Although a magnetic diaphragm may be 
used, it is not required, as the pole tip of 
the electro-magnet is always in contact 
with the diaphragm. In tills receiver a 
solid iron core is used, but better results 
are reported with the iron wire core 
shown at (B ), made of a number of soft 
iron wires in a bundle. The most inter¬ 
esting one is shown at (C), which em¬ 
ploys a core shaped like a helical spring 
wound so that successive turns are In 
actual contact. This one is claimed to be 
far superior to either of the other two 
comparable in results with an ordinary 
magneto-telephone receiver. The helical 
core is preferably made of annealed piano wire. 

Molecular receiver with cork diaphragm. As the 
armature varies in length under varying polarity 
òf "he ïork “ Ca[b°n bu“°" '•«■»ting on the .enter' oi the cork, producing a rasping effect. 

Ingenious molecular telephone, depending upon 
action on the wire attached to the center of the 
diaphragm. The wire vibrates in unison with the 
talking current as it is acted on by the core of the 
magnet, which expands and contracts as the field 
ot torce changes. 

a stretched iron wire magnetized bv a 
coll. Peukert made the field of a large 
dynamo talk loudly enough to be heard 
all over a large room. Sounds were also 
heard from telegraph sounders. Such 
sounds seem to be molecular and to be 

puuu .mo rorce the diaphragm out A 
fluctuating current, therefore, will cause 
the diaphragm to fluctuate in unison and 
set up sound waves in the air. 

It is claimed by the inventor that the 
elongation and contraction of the carbon 
pencil is due to polarization of the atoms 
or molecules of the carbon, but whatever 
the action may lie there are possibilities 
of great Improvement. 

This is termed a simple krotophone receiver. 
But again it is a thermic telephone. Loose con-
tacts are heated and cooled during passage of the 
talking current. 

course, upon the expansion and contrac-
tion due to the heating effects at the loose 
contacts during the passage of current. 

Molecular Telephones 
One of the most interesting types of 

telephones is the molecular telephone. As 
yet no practical application of this re¬ 
ceiver has been made although many odd 
models have been developed. The' phe¬ 
nomenon was first discovered by Page in 
1837, who heard sounds from eiectromag-
nets. These sounds were later shown to 
be caused by magnetic-mechanical strain. 
Receivers were made based upon the 
longitudinal expansion and contraction of 

Very simple thermoelectric telephone. 
issues of October and November, 1923, we gave 
whirl? 'Iaborate article on thermo telephone“ to 
’b'ch we refer our readers, in connection • 
these typical instruments. 

strength traversing the coil. Movable an¬ 
gular pole pieces are in contact with the 
bar as shown, and a wire attached to 
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Cost of Electric Heating 

A FRENCH contemporary has been 
investigating the cost of electric 
heating. In France charcoal Is 

used In the houses In many cases where 
we would use coal, and charcoal, of course, 
is an expensive fuel. Our authority puts 
the eost of charcoal at 300 francs per ton, 
which at present rates would be $12 to 
$15, and takes the cost of electricity at 90 
centimes per kilowatt, which again is 
about five cents. It is figured that the 
cost of one thousand calories from char¬ 
coal is about one-tenth the cost of the 

same amount of heat supplied by elec¬ 
tricity. 

Sometimes it Is claimed that an open 
fireplace will send 90 per cent of the heat 
up the chimney. It seems the French 
have a theory that slow combustion stoves 
heat a room best ; this is said to be en¬ 
tirely because the restricted heat is pre¬ 
vented from going up the chimney. In 
general coal is burned to considerable dis¬ 
advantage. 

With electric heating it is easy to make 
the waste practically nothing. The elec¬ 
tric heater can be put in the middle of the 
room without any chimney to carry off 
the heat ; for cooking, the heater is put 
directly into the saucepan. The heat pro¬ 
duced is utilized almost up to 100 per cent. 

All apparatus of electric heating operate 
like a lamp and the application of heat 
may be divided into two classes, one 
luminous and the other non-luminous. We 
are all familiar with the parabolic mirror 
with a heating coil in its center as near 

the focus as may be, carried by a porce¬ 
lain or tire clay cylinder. This is heated 
to redness, because the material of the 
coil is of high resistance. The tempera¬ 
ture of the heating wire is about one-third 
the number of degrees attained by an elec¬ 
tric incandescent lamp. There is little loss 
by luminous radiation. Tubular lamps 
with carbon filaments, five or six times 
larger than those of ordinary lamps, each 
one absorbing 25Ü watts, are used as 
heaters for rooms, so that a battery of 
four of them will give a kilowatt. Such 
a battery has a reflector liehind It, to 
throw the heat where it is needed. 
The apparatus just described is operated 

On the left is shown a radiator with deflecting 
screen. Above is shown the very simple arrange¬ 
ment of heating coils exposed to the air so thor¬ 
oughly as to give good efficiency. On the right 
is shown an arrangement for heating pipes which 
are uptakes for heated air delivered eventually 
into the room. 

at a red heat at least. By using a larger 
wire, heating apparatus giving quite ob¬ 
scure or perhaps low red radiations are 
produced. The resistance wire may be 
supported in the open air ; it may be 
coiled up around a mica core and sur¬ 
rounded with aluminum, so as to increase 
the heating surface. The bare wire alluded 
to above may attain a temperature of 
about 750 degrees Fahrenheit, while the 
coils cased in aluminum will keep the 
plates at a temperature below 275 degrees 
Fahrenheit. 
A third arrangement comprises a sort 

of chimney of metal, shaped as shown in 
the diagram and surrounded by a heating 
coll. One end of the tubular core, as It may 
be termed, communicates with the outside 
air so that a constant current of fresh air 
heated by the coils is delivered to the 
room. The rapidity of circulation of the 
air is governed by varying the current in 
the heating wires. 

Electric energy is sometimes sold at dif¬ 
ferent rates, according to the hour of the 
day. In such cases a sort of accumulator 
may be used : large masses of fire brick are 
heated during the hours when the energy 
is sold at the lowest rate. It may in some 
cases be the day time and in other cases the 
night time. When the hour for High prices 
comes, the current is shut off and the 
heated mass of bricks gives off its heat 
for a long period. 
Our authority calculates that with a 

loss of 90 per cent of the heat of coal and 
charcoal, electric heating will still cost 

WARM AIR 

COLD AIR 
three times as much on its face. But this 
difference is in great part compensated 
for by the absence of cost of maintenance, 
need of cleaning the apartment, and of 
deterioration of the furniture and hang¬ 
ings. 

But the 90 per cent loss is extreme. Fur¬ 
nace heating is supposed to give back 60 
per cent and a gas radiator 75 per cent of 
the heat. So that here the 100 per cent 
electric stove is certainly at a great dis¬ 
advantage. The relative cost comes out 
fifteen times more for electric heating 
than for an economical coal or charcoal 
stove. 
The result reached by the author, F. 

Honoré, Is entirely to the effect that elec¬ 
tric heating is very expensive where coal 
or electricity are used for equal periods. 
But, of course, there is an immense saving 
In cutting off electricity the instant we are 
through with it, and its convenience is 
making it more and more indispensable 
to the housekeeper. 

Immersion Heater 
THE most economical way to heat small 

quantities of water is with an im¬ 
mersion heater, as all the heat given off 
by the heater is used. Much less time is 
required to heat the water to the required 
temperature than would be necessary if 
the heat were applied to the outside of 
the vessel. 

An old bicycle pump Is used as the shell 
of the heater shown in the sketch. The 
inside of the pump is lined with mica, a 
thin sheet being rolled up and placed In¬ 
side to Insulate the walls, and a circular 
disk cut for the bottom. 

The heating element is a spring-like coll 
of fine resistance wire. The length of the 
wire used in the coll depends upon the 
size of the wire ; length, size and material 

Simple immerson heater for heating liquid in 
a glass ; it is eiteetual and compact and oí home 
construction. 

of the wire should be so proportioned that 
it will heat up quickly. It is then placed 
in the shell in the manner shown, with 
the ends twisted around the bare ends of 
the flexible cord which enters through the 
hole in the pump cap. 

When the connections are securely made 
the entire space is filled with a very wet 
mixture of fire clay and water, jarring the 
pump as the clay is poured in so that the 
doughlike mass will reach all parts, leav¬ 
ing no air bubbles. A knot is tied in the 
flexible cord under the cap to take the 
strain. The other end of the cord Is fitted 
with an attachment plug. As soon as the 
clay has set the heater is ready for use. 
Heat slowly until It is perfectly dry. 

Contributed by Harold Jackson. 
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Building" a Radiommicrometer 
By Ds°. Rsiassell G. Harris 

of light from the mirror can be set where 

hurled down on a flat plate of glass, from 

It Is easy enough to make apart. 

by air 

z Tube /' x !2~ 

little resin as flux if neces-
Quartz or 5/LxF/ßpr 

yet this will not be melted. VT/NOa Mirror 

Magnet 

the coil, of from one to 
copper wire of any size 

Gage 6 Souare 

the other strip to this bead 
place the junction so formed 

magnetic field 
this reacts with 
of the perma-
magnet, and de¬ 

hoe scrape 
it sticks to, 
upon which 

long of 
as thin 

the mica, 
the work 

with a 
handle 

coarse 
finest 

The 
from 
that 
nent 

Then with 
the junction 

or 
is 

threads this way, but only the 
should be used ; when held in the 

two pieces of a broken quartz beaker, 
holding them together an instant in a 
carbon arc, and quickly pulling them 

which fine strips can be picked 
safety-razor blade mounted on a 
like a hoe. 

Take a piece about half an inch 
each of the two metals, if possible 

over the center of a small square of tin¬ 
foil, about three-sixteenths of an inch on 
each side. Put a thin piece of mica over 
this, and apply the welding tool to the 
mica ; the bead will sink into the tinfoil, 

the razor-blade 
from whichever 
the glass plate 
being done. 
Finally make 

fifteen turns of 

Full outline of the radiomicrometer showing the 
location of the polarizing magnet. 

Thermo-Junction ano 

I—I z^ Receiver 

as a piece of tissue paper and about the 
width of the shaft of a common pin, and 
to the end of the strongest one solder a 
tiny bead of tin cut from a sheet of tin¬ 
foil. This may be done with a welding 
tool made by inserting a short piece of 
No. 18 or No. 20 wire, preferably nichrome 
or iron, in a soldering iron. The wire 
should not be tinned, as the surface ten¬ 
sion will tear fine strips of thermocouple 

fleets the coil. The 
angular deflection is 
measured with a beam of light from the 
mirror, as in a sensitive galvanometer. 
The instrument is thus simply a gal¬ 
vanometer containing a thermocouple 
attached to its coil ; it has the advantage 
over the thermocouple-galvanometer com¬ 
bination ordinarily used, however, of hav¬ 
ing no external electrical connections, a 
simple coil of one to fifteen turns is 
sufficient, and the suspending fiber need 
not be conductive, as in the D’Arsonval 
galvanometer. 
The tube for suspending the coil may 

be of anything but iron or steel ; brass, 
cardboard, or glass will do, and it should 
be painted inside and out with a mixture 
of lampblack and shellac, so as to dimin¬ 
ish scattered light. The various dimen¬ 
sions found most convenient are shown in 
the illustrations. 

The wooden base is provided with level¬ 
ing screws, which can be made by thread¬ 
ing machine screws through it. The two 
windows are cut into the tube on oppo¬ 
site sides, so that the light illuminating 
the mirror will not affect the thermo-junc¬ 
tion. Since any air currents will disturb 
the instrument, the top window and peep¬ 
hole should be closed with thin glass, 
mica, or celluloid, stuck on with sealing 
wax or a half-and-half mixture of bees¬ 
wax and rosin. The window for the 
radiation receiver should be open if ultra¬ 
violet light or radiant heat is to be meas¬ 
ured ; If visible light is being used, it may 
be closed with glass. It should in any 
case be protected with the long receiving 
tube. 
The top should be arranged so as to 

turn freely tn the tube, so that the spot 

T
HIS is a very sensitive detector of 
radiation, which can be simply 
constructed by any electrical ex¬ 
perimenter. Recently many articles 

have been appearing on measuring the 
heat from stars by means of thermo¬ 
couples connected to a sensitive galvan¬ 
ometer. Most people do not know that in 
1887 Boys invented an instrument, which 
he called the radiomicrometer, which com¬ 
bines a thermocouple and galvanometer in 
one instrument, and is easier to construct 
than either. It has only been used by 
about half a dozen people since it was in¬ 
vented, and is more commonly known in 
a slightly different 
form, where it is em¬ 
ployed as a galvan¬ 
ometer to measure 
high frequency cur¬ 
rents. in the Duddell 
t hermogal vanomete r. 
The writer has con¬ 
structed several radi¬ 
omicrometers, all of 
which were as sensi¬ 
tive as most of the 
thermocouple-galvan¬ 
ometer outfits used 
for measuring celes¬ 
tial temperatures. 

The illustration of 
the device described 
in the article ex¬ 
plains its principle. 
When the thermo-
junction is heated by 
radiant energy in the 
form of light, heat, 
ultra-violet light, or 
X-rays, a current is 
sent through the coil. 

smaller than No. 28. Bare half an inch 
at each end of the wire, and solder two 
small beads of tin to the ends. Then weld 
the free ends of the thermojunction to 
these, using the mica as before. Fasten 
a light staff of wire, or glass drawn out 
in the arc, to the coil, using a little seal¬ 
ing wax ; then fasten the mirror on with 

desired. The permanent magnet may be 
of almost any size or shape ; one taken 
from an old bell-ringer, magneto, or 
ammeter would serve nicely. The mirror 
should be as light as possible ; electrical 
supply houses generally carry such small 
mirrors for galvanometers, or they may 
be made by silvering small pieces of 
microscope cover glass. 
The two most important parts of the 

instrument, and to which the most atten¬ 
tion must be paid for sensitivity, are the 
suspension fiber and the thermo-junction. 
The waiter makes quartz fibers by taking 

wire. Use a 
sary. 
Next weld 

of tin. Then 

Antimony 
Silver 
Copper 
Iron 
Manganin 
Platinum 
Nickel 
German Silver 
Constantin 
Bismuth 

Bismuth and sil¬ 
ver are the best and 
easiest to handle, or 
bismuth-copper is ex¬ 
cellent; copper-con¬ 
stantin would prob¬ 
ably come next. If 
none of these com¬ 
binations is available, 
two metals as far 
apart on the lists as 
possible should be 
chosen ; i. e., bismuth¬ 
antimony is best of 
all, but rather hard 
to handle. Since fine 
strips are desired, 
the metals, excepting 
bismuth, may be 
hammered thin and 
then sliced with a 
razor blade. Bismuth 
should be melted, and 

Various illustrations of this very beautiful apparatus are shown above. The apparatus was 
personally constructed by Dr. Harris. 

one end, the other end should float. A 
silk thread from a cocoon, or even a piece 
of silk thread, or a very fine wire, may 
be used, but the great sensitivity of the 
instrument depends on having a very 
flexible suspension. 
After the thread is cut to the proper 

length, two tiny hooks of copper wire are 
fastened to its ends with sealing wax. 
Similar hooks are on the bottom of the 
torsion head and on the top of the mirror 
staff. 
The thermocouple may be made of any 

two metals, one being taken from each of 
the following lists: 
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a light touch of wax at its center, and 
finally the hook. Now very carefully 
paint that face of the square tin receiver 
opposite the face of the mirror with a 
small quantity of lampblack in some shel-

ElevAT/OM 

Enlarged view of base of instrument, giving an 
excellent idea of the operating parts. 

lac, very much diluted with alcohol. When 
this dries the receiver should be black 
enough for the metal not to show through, 
but no blacker. 
The moving coil system may now be 

hung on its fiber, and this in turn from 
the torsion head. Very carefully lower 
the coil into the tube of the instrument, 
and finally, when it is in place, level the 
base until the mirror and receiver stand 
before their respective windows, and 
turn the head until they face correctly. 
Then place the magnet in position. 

Sometimes there is enough magnetic 
material in the wire of the coll for the 
fiber to refuse to turn the coil even when 
the torsion head is twisted clear around ; 
if this is found to be the case, a coll 
should be made of a different sample of 
wire, or else fewer turns used. In some 
cases a single turn Is found best. Any 
magnetic material in the coil gives the 
magnet control over it, and is equivalent 
to having a coarser fiber ; hence this 
should be avoided. 

A scale may be constructed by stretch¬ 
ing tracing cloth or waxed (or oiled) 
paper on a frame. A weak spectacle lens 
can be obtained for a few cents from an 
optician ; it should be as weak as possible, 
preferably having a focal length of two 
feet or over. Set an Incandescent lamp, 
covered with a light-proof screen contain¬ 
ing a slit arranged so as to let light from 
only one filament shine out, so that the 
light goes through the lens and strikes the 
mirror. The distance from the light to 
the lens should be such that an enlarged 
image of the light Is formed on a screen 
about four feet away from the lens. 
Place the lens six inches or so from the 
mirror ; then put the scale where the re¬ 
flected image of the filament is in focus, 
no matter on what part of the scale it 
may fall when the mirror moves. 
When the radiomicrometer is properly 

shielded, the spot of light on the scale 
should remain quiet. A candle held in 
front of the receiver opening should pro¬ 
duce a large deflection of the light spot ; 
if it goes the wrong way, turn the magnet 
over. If, when a candle is placed a yard 
from the receiver, and the scale is a yard 
from the mirror, the candle flame pro¬ 
duces a deflection of over a foot on the 
scale, the instrument is as sensitive as it 
can easily be made, and is quite suf¬ 
ficiently so to measure the heat from a 
star with the large telescopes used for 
the purpose. 

Further details of the manipulation and con¬ 
struction oí coil and thermocouple with special 
soldering iron. 

Disposition of polarizing magnet and coil in 
base of apparatus. 

If the sensitivity is less than this, it 
can probably be increased much by doing 
one or more of the following : 

1. Using a finer suspending fiber, or 
a longer one. 
2. Using fewer, or more, turns in the 

coll. 
3. Making the magnet stronger or 

weaker. 
4. Using a lighter mirror, coil, etc. 
5. Making the receiver larger. 
6. Using less or more lampblack on 

the receiver. 
7. Using different metals in the ther-

mo-junction. The first thing mentioned is 

the most important. It should take the 
mirror over half a minute to swing from 
one side to the other. If no deflection at 
all is obtained, the thermo-junction cir¬ 
cuit is probably open. 

Relation of apparatus to concave scale, lamp 
and focusing lens. 

The experimenter will be able to think 
up plenty of things to try when he has 
the instrument completed, but a few pos¬ 
sibilities may be mentioned: 
1. Shine sunlight from a mirror 

through a reading glass, focussing it on 
the receiver. Be sure it is not too 
strong ; probably no lens will be neces¬ 
sary. By observing the deflections, you 
can tell when an invisible cloud of water 
vapor passes across the sky. This makes 
a pyrohellometer. 
2. Since the instrument will indicate 

the heat radiated from a human hand or 
face twenty feet away, you can tell when 
someone gets in front of the receiver in 
the dark. 
3. By comparing deflections, you can 

measure very accurately the energy in 
two light sources, and compare their in¬ 
tensities. If the light shines through a 
glass vessel with flat sides containing 
water, much of the heat rays will be fil¬ 
tered out, and what is left will be the 
visible energy. 
4. The absorption of a pane of glass 

can be measured by taking the deflections 
before and after it is inserted in a beam 
of light. 
5. Long distance signalling can be 

done by shining sunlight steadily towards 
the radiomicrometer, focussing it on the 
receiver with a lens, and varying the in¬ 
tensity of the light by slight amounts. 
In this way no one will see any flashes, 
or be aware of signalling, but variations 
will be apparent by watching the spot 
of light on the scale. 
Many other experiments where a very 

sensitive detector of radiant energy is 
useful present themselves when the In¬ 
strument has been built. In an early 
issue, directions will be given for adapt¬ 
ing the above instrument to the measure¬ 
ment of very minute currents of any fre¬ 
quency, a feature very useful in radio 
experimenting. 

MLeírcoípy Comxtaict Hand Mey 

A RELIABLE hand key is 
something very much de¬ 

sired in the electrical labora¬ 
tory. The apparatus pictured 
here is such a contrivance for 
small currents and has been 
used with excellent results to 
operate relays and Instru¬ 
ments of a similar type. 
A platinum or nickel con¬ 

tact-point is mounted on a 
metal spring. In order to close 
the circuit this contact-point 
is depressed slightly Into a 
drop of mercury, located at 
the bottom of a steel cup. On 
top of the mercury floats a 
layer of oil which suppresses 

Very interesting hand key, which utilizes a mercury contact, the mercury 
being covered with oil to prevent oxydation. 

sparking. The contact-points 
is always submerged in the 
oil. 
To prevent harmful vibra¬ 

tion of the contact-carrying 
spring a simple damping de¬ 
vice is provided. When It 
leaves the mercury and springs 
upward contact with the 
damping screw restricts its 
motion and prevents vibra¬ 
tion. The mercury contact 
covered with oil is protected 
from oxydation and evapora¬ 
tion; in a sense it is a self¬ 
renewing or self-clearing con¬ 
tact. 

Contributed by Ernst Keil 
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$50 IN PRIZES 

Oil 
G/os* 
Woof 

The 
weak 
days, 
hours, 

prizes as follows: 
First Prize $25.00 in 
Second Prize $15.00 in 
Third Prize $10.00 in 

A storage battery along the lines of a dry 
battery, so-called water glass being used to pro¬ 
duce a silica jelly to retain the liquid. 

battery and seal. For sealing I used the 
following composition : Broken phonograph 
discs, tar, paraffin ; when melted add shel¬ 
lac. Keep the acid holes closed, pour the 
wax slowly between the cells and the tops 
of the cells. Let cool, then pour in the 

made, wooden box with hinged lid. The 
lid has a hole cut in it, to hold the egg 
as shown. When the lamp is not being 
used for testing, the small leaf-spring at 
(E) holds the lid up and makes contact 
at (CD) causing the current to flow 
through the small lamp (F), giving light 
to see the condition of the eggs to be 

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

everyone. All prizes will be paid 
upon publication. If two contes¬ 
tants submit the same idea, both 
will receive the same prize. 
Address Editor, Electrical Wrin¬ 

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

Phonograph Record Condenser 
By Harold Jackson 

Very elegant condenser made with old phono-
uraph discs as the dielectrics. 

TSuircS Prize 
Electric Egg Tester 

By Albert Law 
' I ' HIS egg tester has been very useful to A the writer in the hatching of hen or 
duck eggs. It consists of a small, well 

Awards in the $50 Special Prize Contest 
Klectgicâagus amidl ISSecttrical Estpetrimegtiiers 

battery must be formed with very 
current, 0.25 amperes for 5 to 6 
The capacity is about 2 ampere¬ 
weight one half pound. 

Second Prize 

First Prize, $25. Second Prize, $15. Third Prize $10 

Ml E. 72nd s'., 'S’ York Ci.,. a. 4. ¡ftIII. 44 M„.. 

First Honorable Mention—Sherman Hafley, 821 N. 4th Street, Albuquerque, N. M. 
Second Honorable Mention—Jacob Schmidt, 255 S. Caroline Street, Baltimore. Md. 

_ lhlrd Honorable Mention—Orville N. Bonnett, Box 103, Birmingham, Iowa. 

A special prize contest for Jun¬ 
ior Electricians and Electrical Ex¬ 
perimenters will be held each 
month. There will be three monthly 

gold 
gold 
gold 

--...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. 

T'HE dielectric of this adjustable con-A denser consists of a number of five-
inch diameter phonograph records. 

The records are supposed to betoo badly 
worn to be of further value for their 
musical qualities. As shown at (A) they 
are clamped together by an insulated bolt 
with circular sheets of tin-foil between 
them. A one inch hole is cut in the center 
of each sheet to provide ample clearance 
around the central tie-bolt. Thin brass 
leads are connected to each tin-foil sheet 
before assembling. 
The condenser, thus made up, is placed 

in a small box made of thin wood 6 inches 
long, 6 inches deep and 4 incites wide. To 
the front of this box is secured, by means 
of four small screws, another record of 
the same size with a number of % inch 
holes drilled through it as shown at (B). 
This record forms the switch panel and 
is mounted on the front of the box as 
shown at (C). 
The semi-circular row of holes are pro¬ 

vided with switch points, the number of 
which depend on the number of plates in 
the condenser; one point being required 
for each pair of plates. Alternate sheets 
of tin-foil are connected to these points. 
In the center of this record is mounted a 
rotary switch with a fan-shaped blade, 
which Is slotted at Intervals, correspond¬ 
ing with the spacing of the switch points, 
to insure contact with all the points cov¬ 
ered by the switch. 

Turning the switch varies the capacity 
of the condenser. Two binding posts are 
provided at the back, one is connected to 
the switch, the other to the remaining 
half of the condenser. 

acid. The acid will dissolve the asbestos 
wire in two days and loosen the glass 
wool. 

Total $50.00 in 

First Prize 
Dry Storage Battery 

By Joe Cerny 
r AST summer several readers requested 
*-> the Editor to publish a description of 
a dry storage battery. After many experi¬ 
ments I found one simple but very effec¬ 
tive type of small dry storage battery ; it 
can be used on bicycles to operate the 
bells for motor boats, etc. 

The negative electrode in each cell is a 
lead tube and serves also as an acid re¬ 
cipient. To prevent the leakage, solder 
the bottom and the side seam very care¬ 
fully. On the bottom of the tube put a 
piece of glass or hard rubber ; then solder 
the connections. Before pasting, clean well 
inside with sand paper. For negative paste 
use 75 per cent litharge, 25 per cent red 
lead and enough battery acid to make a 
stiff paste. 

Positive electrode. Give to the positive 
electrode the form as shown in the illus¬ 
tration. Solder connections, rasp terminals 
and clean well with sandpaper. For posi¬ 
tive paste use 80 per cent red lead, 10 per 
cent litharge and 10 per cent magnesium 
sulphate, MgSO,. Add diluted sulphuric 
acid to make a stiff paste. Let theplatesdry 
in a ventilated room for three days. After 
the positive electrode is dry wind two or 
three layers of glass wool on the electrode 
and tie with asbestos wire. The finished 
and wrapped positive electrode must fit 
the negative tube tightly. 
For the lids use % or 3/32 inch hard 

wood, well-soaked in paraffin. Drill two 
holes in the lid, one for the connection, 
the other for the acid tube. The battery 
Is now ready for assembling. Solder the 
connections together and put the separa¬ 
tors between the cells. With a cardboard 
soaked in paraffin make a box, put in the 
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tested, In the trade term to "candle” them. 
When an egg is placed in position on 

the lid, the weight of the egg forces the 
lid down, breaks the contact through the 
small lamp at (CD), and makes contact 
at (AB), thus lighting the big lamp light 
under the egg; the egg can then be exa¬ 
mined for fertility or newness. When the 
egg is removed from the lid, the spring 
( F) raises the lid, breaks contact at (AB) 
and makes contact with the small lamp at 
catch (C), thus lighting the small lamp. 

A switch is placed at (G) to disconnect 
the battery. 

1st Honorable Mention 
Mending Electric Lamp Filament 

By Shebman Hafley 

THIS is an idea for making burnt out 
bulbs useful again for a certain length 

of time according to care exercised. 
When the filament becomes broken or 

burnt out the bulb is usually discarded, 
but it can be rendered useful again, by 
static excitation. 

If there is only one break in the fila¬ 
ment it may be repaired as follows : 
The attraction between one object 

is utilized. A rubber or amberoid comb 
which has been run through the hair gives 
an ideal method. See that the charged end 
does not come into contact with a ground 
or it will be discharged. 

After charging the comb, or other suit¬ 
able article, tap the bulb and hold the 
comb near the longer end of the broken 
filament. It will be attracted by the static 
charge on the comb, and, due to this fact, 
it may be drawn across the nearest wire, 
thereby shorting the broken place and 
completing the circuit so that the bulb is 
in working order once more. The end of 
the filament will adhere to the other por¬ 
tion readily the instant current passes 
and, with a little care, will remain at¬ 
tached a long time. However if it should 
become dislodged, it is only necessary to 
repeat the process. 

This process decreases the resistance of 
the lamp, thus making it burn brighter 
than formerly. 

A/qa/ Mt TAt A? OO 

Repairing broken filament of a lamp by static 
attraction. It is to be hoped that our readers will 
succeed in accomplishing this with some of their 
derelict lamps. 

We often hear of lamp filaments being 
rewelded by shaking while the circuit is 
connected. This seems a very uncertain 
method, but what Is shown above is more 
mechanical and practical. The idea Is 
that an instant welding will take place. 

2<d Honorable Meiraticm 
Electric Door Opener 

By Jacob Schmidt 

Details of an electric appliance for a door lock, 
which prevents the knob from being turned until 
a button which may be at any distance is pressed, 
so as to close the circuit. 

AS is shown in the illustration, Fig. 1, 
it is impossible to open the door due 

to the fact that the knob cannot be turned 
upward on account of (E) being stopped 
by the screw (C), and cannot be turned 
downward on account of (E) being stop¬ 
ped by (L). When, however, the circuit 
is completed, (B) becomes an electro¬ 
magnet, and attracts (L), thereby pre-

Further details of the electric lock, this time 
embodying a burglar alarm. The least tampering 
with the knob will make the alarm ring. 

venting interference with (E) ; the knob 
can then be turned, thus making it possi¬ 
ble to open the door. 
The accompanying drawings illustrate 

clearly how the wiring is done. Fig. 1 
shows the general arrangement. Fig. 2 
shows the connection on the hinge, and 
Fig. 3 shows the disposition of (E). In 
order to attach (E) do as follows: remove 
the knob from the bolt to which it is 
screwed, then place (E) on the same bolt. 

For explanation of the symbols used in 

the explanation refer to the key below : 
(A) and (Al) are the hinges and (B) 

is an electro-magnet; (C) is a screw 
which prevents the rod (E) from moving 
upwards; (E) is the stop rod placed on 
the same rectangular stem to which the 
knob is attached. (H) is the battery ; (L) 
the rod which is attracted by the electro¬ 
magnet; (D) is the screw which prevents 
the spring from drawing the rod beyond 
this point; (R) is a screw by means of 
which (L) is fastened to the door. 
Fig. 4 is the door opener in combina¬ 

tion with a convenient knob-bell which 
serves as a burglar alarm at night. The 
operation of the door-opener is the same 
as the one described in Fig. 1. The opera¬ 
tion of the alarm is as follows: When 
the knob is turned (E) touches (L), com¬ 
pletes the circuit running from the battery 
through the upper hinge, lock, plate, lower 
hinge, and switch, thus causing the bell 
to ring. During the day this is a signal 
to open the door, whereas at night it is 
an excellent burglar alarm. 

In this slightly more complicated appli¬ 
ance (A) is the bell; (B) and (Bl) con¬ 
nections; (C) screw of lock plate to which 
a wire running from (Bl) is connected. 
(D) is the screw by means of which the 
bar (L) is attached to the door. (E) is 
the bar which placed on the same rectan¬ 
gular shank to which the knob is secured. 
(F) is a screw which prevents knob from 
being turned upward; (Fl) screw which 
prevents (L) from being drawn beyond 
the point by the spring (K) ; (H) bat¬ 
tery; (K) spring which will draw (L) 
back in place when circuit of electromag¬ 
net will lie shut off. 

3d Hoiaoirable Mention 
Electric Dog Release 
By Obville N. Bonnett 

THIS contrivance is for those who keep 
a watch dog but do not wish to leave 

him loose at night. By Installing the ar¬ 
rangement in the dog house and slipping 
a ring over the trigger the dog is held. 
The wires are run to the house; they 

are best concealed underground and led 

Electric attachment to hold a dog fast, but 
which can be released from the interior of the 
house by closing a switch or pressing a button so 
as to protect the house from an intruder. 

Into the bed chamber where a switch and 
batteries are placed. By closing the switch 
the latch is pulled down, releasing the 
dog in case of danger. 

A Mercury Flashlight foir Photography 

THE Japanese Journal of Physics con¬ 
tains a paper by Kyoji Suyehlro on an 

“Electrically Deflagrated Mercury Fila¬ 
ment as a Flashlight for Instantaneous 
Photography.” In investigations on the 
taking of photographs of rapidly moving 
objects Professor Anderson’s experiments 
on electrically deflagrated wires as a 

source of light led to a trial of this 
method with fine tin and copper wires, 
but the results were not encouraging. Fila¬ 
ments of mercury were tried with suc¬ 
cess. Mercury is sucked up into a glass 
capillary tube, and in each end of the 
tube a "hair wire” is secured with seal¬ 
ing-wax. Thus filaments of any size are 

easily prepared. The duration of the 
flash is shorter as the filament is reduced 
in length and diameter, and it is also 
affected by the thickness of the wall of 
the tube. The most intense light is given 
out by the mercury arc lit just after the 
explosion. The paper is illustrated with 
photographs of flashes. 
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Junior Electrician 
Closed Circuit Burglar Alarm 

THE alarm illustrated is of the last de¬ 
gree of simplicity, so much so that 

the illustration is self-explanatory. 
There is a magnet with armature, the 

latter on a vertical spring or arm pivoted 

This burglar alarm operates on a closed circuit, 
but one of very high resistance, so as not to 
waste battery. When a thin wire is broken by the 
opening of the window, the magnet ceases to 
operate and the armature drawn back from it 
closes the contact so that an alarm bell is rung. 

at its bottom. When the armature is at¬ 
tracted to the magnet the bell or alarm 
circuit is open. The local circuit, or the 
one which excites the magnet, is completed 
by a very thin wire, two of whose ends are 
attached to screws in the window frame, 
while its center is looped over or attached 
to a screw in the window sash. 

By having a high resistance magnet, 
but little current will be used in keeping 
the armature in contact with the magnet. 
It is well to have a small piece of paper 
cemented to the armature so that metal 
will not come in contact with metal. 
If the window is opened the thin wire 

will inevitably be broken. This opens the 
local circuit ; the electro-magnet is no 
longer excited, the armature leaves it and 
closes the relay circuit, and the alarm bell 
starts ringing and keeps on ringing until 
the switch is opened by the occupant of 
the house. 

Contributed by Irvin E. Pippin. 

Mail Box Alarm 

In this letter box, designed for rural mail de¬ 
livery, when a letter is inserted it strikes a deli¬ 
cately balanced platform, closes a circuit and 
rings a bell. The bell rings until the switch is 
opened or the letter removed. 

W HEN the rural mail box is located 
some distance from the house it is 

convenient to be notified when mail has 
been dropped into it. This can be accom¬ 
plished by means of a simple electric bell 
alarm as shown. 

A light but stiff metal plate is fashioned 
to fit loosely inside the box and to swing 
on pivot screws fastened to each side. 
The short end should be weighted as 
shown in detail. Provide a stop under the 
weight so that the plate will normally 
be level. 
Under the free end of the plate place 

two contact points as indicated. The rear 
one must be low and the front one must 
be provided with a screw, which can be 
raised or lowered so that an exact adjust¬ 
ment can be obtained. Then fasten a 
metal guide to the inside of the front 
which will prevent mail from landing on 
the weighted end, thus preventing it from 
rising as it should. Wire the two contact 
points to the house and connect to a door¬ 
bell switch and battery. 
When mail lands on the plate it tips 

down, makes contact with switch points 
and rings the bell. The bell can be 
stopped ringing by throwing out the 
switch until the mail has been collected. 
This idea is adaptable to round metal 
boxes as well so long as parts are kept 
insulated. 

Contributed by L. B. Robbins. 

Low Voltage Voltmeter 
LA BTAIN a piece of brass tube one-half 

inch in diameter and four inches long. 
Make two wooden ends for the coil, each 
being two inches square. Drill a round 
hole in the center of each which will fit 
tightly over the brass tube—one at each 
end. 

A solenoid voltmeter. This can take care of 
heavy current, operating at a comparatively low 
voltage. 

Steam Electric Alarm 
A N ordinary pressure gauge may be 
Aa easily equipped with a simple home¬ 
made contact operated by the index hand 

A regular steam gauge is fitted with two thin 
copper strips which are brought into contact by 
the index hand when the pressure becomes too 
great or too little according to the arrangement. 
This rings an alarm bell to notify the engineer. 

of the gauge, which may be connected in 
series with a bell or buzzer. This device 
will give an engineer a signal when the 
steam reaches too high or falls to too low 
a pressure. 
Two swinging contact strips of copper 

are suspended from the frame of the 
gauge. The hand is set by another gauge 
so that it will push the strips together 
at a pressure a few pounds less than re¬ 
quired to operate the alarm bell circuit. 
The contact will close the alarm in the 
engine room. 
The tap for the alarm gauge can be 

taken from the column and led to the 
gauge located on a shelf near it. The 
batteries and wire are inexpensive. An 
arrangement of this kind will relieve the 
engineer’s mind of a great deal of worry. 

Contributed by H. S. Babcock. 

Next wrap with 150 feet of No. 28 mag¬ 
net wire. Make a wooden base eight 
inches long and four inches wide, and 
mount the coil in the center. Suspend a 
2 by % inch rod by a small spring so that 
it goes down to a depth of one inch into 
the coil. 

Attach a stiff copper wire to the bottom 
of the iron rod. Bend the wire to serve 
as a pointer. 

Contributed by Howard S. Babcock. 

Rifle Flashlight 
T'HIS device consists merely of an ordi-
1 nary flashlight clamped to the rifle 
barrel by two special clamps which hold 
the light securely in place. 

A light carried in this position is espe¬ 
cially valuable to the trapper who visits 
his traps during the night; also to the 
hunter of raccoons or opossums, as it 
throws the light exactly where desired 
and leaves both hands free to operate the 
gun. Such a light also furnishes illumina¬ 
tion for target practice at night. The 
weight of the flashlight being light, the 
balance of the rifle is not affected. 
The clamps are made of strap iron one-

half inch wide and one-sixteenth inch 
thick, bent into the shape shown. A small 
stove bolt placed between the light and 

Gun fitted with a flashlight clamped on below 
the barrel, for use in night work. 

the rifle barrel is used to draw each clamp 
together. The flashlight is easily detached 
by loosening the two bolts and sliding it 
off over the end of the barrel. 

Contributed by Harold Jackson. 
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Electric Mouse Trap 

THIS trap is one which anyone who can 
handle a screwdriver can build. More¬ 

over, its use will be unaccompanied by any 
disagreeable or dangerous results. The 
materials required are a cigar box (about 
two inches high), a small piece of window 
screen, and a small sheet of tin or other 
metal, five stove-bolts, and a couple of 
pieces of wire. 

Electric mouse-trap of the simplest possible de¬ 
scription, made from a cigar box. 

By referring to the illustrations the con¬ 
struction hardly requires elaboration. The 
screen is bent so as to form a box about 
half an Inch high and open at one end so 
that the cheese may be placed in it. This 
is attached to the top of the box with 
four of the bolts, one of which forms a 
binding-post for current connection. The 
plate should cover that portion of the box 
directly under the bait, and should be cut 
so that a lug may be brought through the 
box at the rear. To this lug the other 
stove-bolt should be fastened so as to form 
the second connection. A hole is cut 
through one end of the box ; this forms 
the entrance for the mouse. 

Connect the wires to a plug so they may 
be disconnected when it is desired to 
empty the trap. The operation of the 
trap is simple. Place cheese in the trap 
in the little bait box, connect the plug and 
wait for the mouse. The mouse after 
having entered stands on the plate and 
reaches for the cheese; his nose (a sensi¬ 
tive place) comes into contact with the 
charged screen, and there is one less 
mouse. The dead mouse falls to the bot¬ 
tom of the box, thus breaking the circuit 
and avoiding leakage of current. 

Contributed by Robert A. Wilkinson. 

Heater for Liquids 

How to heat liquids when you have not cot at 
hand an immersion heater or an electric grilL A 
simple lamp does the work. 

THE illustration shows a very simple 
device for heating water, milk, coffee 

and other fluids, and which is especially 
useful for the sick room or where a small 
amount of hot milk or the like may be re¬ 

quired for a child. It obviates the neces¬ 
sity of building a fire, is quicker in opera¬ 
tion, and could also be used to keep 
liquids hot. 

The device is simplicity itself. A jar is 
provided whose mouth is large enough to 
permit the introduction of a lamp. For a 
half gallon jar a 100-watt lamp may be 
used. It is suspended from the cover of 
the jar, if there is one, the cord passing 
through a hole in the center thereof, or a 
cover can be improvised from a block of 
wood or perhaps from a shallow tin box. 
The essential point is that the lamp 

shall not be immersed much beyond the 
globular part, to avoid short-circuiting. 
If a small amount of heat is desired, a 
small lamp may be used, and with the 
same lamp the beat may be considerably 
varied by changing the depth of immer¬ 
sion of the lamp. If the hole in the cover 
is made a bit too large for the flexible 
cord, a conical pin may be provided to 
wedge it in place so as to maintain the 
lamp at exactly the proper level. 

Contributed by Earl R. Comstock. 

Watch Case Compass 

Very nice arrangement for making a pocket 
compass, using an old watchcase, presumably an 
Ingersoll, to contain card and needle. 

THE compass illustrated is constructed 
in an old watch case, rendering it a 

very convenient instrument to carry. The 
movement and stem are removed from the 
case. 
As shown in the sectional view the mag¬ 

netic needle (C) is pivoted on a brass 
pivot (E), which is soldered in the back 
of case (A). The needle-bearing is con¬ 
structed as shown at (B), so that the 
needle will balance and is free to turn 
when the compass Is placed on its back. 
(D) is a card board dial upon which the 
directions are indicated as shown 
The needle is magnetized and painted 

black with the exception of the tip of the 
north pole, which is left bright. The 
pivot (E) should be high enough, so that 
the needle cannot become displaced when 
the compass is in a vertical position. The 
watch case must be brass or some other 
allov that does not contain iron. 
The feature which would make the 

watch case a good magnetic shield to 
protect the original movement would make 
it useless for a compass ease. 

Contributed by Harold Jackson. 

Guarding a Knife Switch 

WHERE an ordinary knife switch is 
to be used, temporarily or otherwise, 

fastening a piece of an old inner tube 
over it will insure safety and prevents 
accidental contact with the live parts. 

Knife switch protected from contact with the 
person by being encased in a piece of automobile 
tire inner tube. 

Where a double-throw switch is used, 
slits may be cut in the rubber and both 
sides of the blades will be protected by 
the rubber apron. 
The same idea may be adapted to pro¬ 

tect ordinary push-button flush switches 
when exposed to moisture and weather, 
by leaving sufficient slack so as not to 
interfere with the buttons. 

Contributed by C. R. Mullin. 

Dry Cell Safety Fuse 

A WOODEN base is cut as shown, 
measuring 3 inches by 2 Inches. Two 

holes are drilled in each end, one for the 
circuit’s binding post and one for a fuse 
wire. The terminals from the circuit are 
led in through the back of the block. 

The binding posts are used to make good 
connections with the thin copper wire 
which may be taken from flexible lamp 
cord. Connect up as shown. Such a fuse 
will be useful In connection with anything 
operated by dry cells, as it will prevent 

Simple safety fuse, which, however, may operate 
to preserve a dry cell from exhausting itself due 
to short-circuit. 

dry cells from becoming run down through 
short-circuiting. 

Contributed by Stanley Noraska. 
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Connecting Bells in Series 

IT is not generally known that when bells are wired in series one should always 
be a single-stroke bell. If this arrange¬ 
ment is not followed, the bells ring very 

Insulated 
contad pa 

to be 

Grounding of a contact point of a bell; it ia 
taken as representing one or more connected in 
series with a master hell; the latter acts as a 
vibrator for all the others. 

weakly, or else ring as though there was 
a swinging open circuit in the wiring. 

On nearly all vibrating bells, the contact 
post is Insulated. By grounding this post 
the bell becomes a single-stroke bell. 

Since the other vibrating bell Is in the 
same circuit, it makes and breaks the cir¬ 
cuit for the single-stroke bell, acting as a 
master vibrator. This will cause the 
single-stroke bell to vibrate in unison with 
the other bell, giving a distinct ring. 

Contributed by Louis Lind. 

Electric Rat Trap 

THE electric rat trap described in the 
following operates in connection with 

several dry cells and a spark coil. As it 

Rat trap, this time more elaborate than in 
the usual construction, and supposed to do the 
work without exhausting the battery. 

would be uneconomical to have the spark 
coil permanently connected to the bat¬ 
teries, the trap is so arranged that, when 
the rat in going after the bait places Itself 

across the secondary terminals of the 
spark coil, its weight brings two contacts 
together, which start the coil in operation. 
The electrocuting platform upon which 

the rat walks comprises two metal plates 
(A) and (B), insulated from each other 
by a piece of hard rubber (R) and ar¬ 
ranged on a base as shown. Two pieces 
of wood (D) prevent the rat from coming 
in on the trap sideways. The lower draw¬ 
ing shows a side view of the trap with one 
of the pieces (D) removed. It also shows 
how the batteries and spark coll are 
hooked up. The tension of the spring (S) 
should be just enough to support the 
platform. 
Any number of these traps can be con¬ 

structed and operated from the same 
spark coil. The buzzing of the coil vibrator 
will give warning that something has 
stepped into the trap. In some cases the 
rat will be thrown some distance from the 
trap, due to the contracting of its muscles, 
which is caused by the shock received. 

Contributed by Amedeo Gioi.itto. 

Fuse Connection 
D'USES burning out often cause a trouble-
A some hunt for extra ones which have 
been misplaced. There is also trouble in 
taking out old fuses and putting in good 
ones. Especially at night is this a cause 
of annoyance. 

By the use of a double pole switch a new pair 
of fuses are thrown into the house circuit in¬ 
stantly, when one of the old ones burns out, giving 
plenty of leisure to replace the missing one. 

The Illustration shows a plan whereby 
much of this trouble may be avoided. It 
shows a two-way switch and double fuse 
blocks. When one or both fuses on one set 
burn out, the switch may lie thrown Into 
Its second position, thus cutting out the 
burned fuses and throwing a new set into 
the circuit. 
Contributed by George Edwin Howard. 

Oil Stove Alarm 

Frequently the wicks of an on stove burn out because of the kerosene supply 
being exhausted, causing much bother anil 
some expense. The alarm illustrated obvi¬ 
ates this occurrence bj’ giving audible 
warning when the fuel supply is low. 

The device is composed of a dry cell 
and buzzer and contact-maker attached to 
the further end of the supply pipe. Fig¬ 
ure 1 shows the drain plug on the oil 
stove, which is to be removed and the 
contact-maker substituted. This consists, 
as shown in Figure 3, of a small elbow 
and piece of pipe, in which pipe a metal 
float Is placed. This float is made of a 
closed tube to one end of which a disc is 
soldered. The clamp, carrying the contact 
springs, is constructed of two fiber pieces. 

as shown, and two bolts to tighten the 
clamp and carry the contact springs. 
The alarm compactly installed and 

ready for use is illustrated here. To set 
the alarm correctly, fill just the supply 
pipe with fuel and adjust the clamp so 
that the disc on the float completes the 
circuit with the contact springs and the 
buzzer sounds. Now place the fuel tank in 
place and the buzzer will become quiet, 
sounding only when the tank is empty. 

Contributed by Constantine Troy. 

Attachment to an oil stove. The oil stove has a 
floating contact connected to a buzzer, so that 
"hen the oil falls to the bottom the buzzer will 
give the alarm of “low oil.” 

Terminals 

Anode Tod 

Electroplating Without a Tank 
WITH this home-made apparatus elec¬ 

troplating without a tank is made 
possible. It is made up of an old test 
tube, two corks, a sponge and a threaded 
rod, plus two old dry battery terminals. 
The anode is either cut from sheet copper, 
or nickel, as you may require. For copper 
plating the electrolyte is a strong solution 
of sulphate of copper. For nickel plating 
the solution is one of double nickel-ammo¬ 
nium sulphate. Other metals may be 
plated from the standard solutions. 
Always lead the positive or plus termi¬ 

nal of the battery to the anode, and the 
negative or minus terminal to the cathode. 
The tube is now filled with electrolyte by 
removing the anode rod and cork. The 
latter are then replaced and the current 
turned on, and by moving the wet sponge 

Test tube 
with bottom 
removed 

Anode 

zzzzzw 

Cork 
Cathode 

Very nice construction of the well known local 
electroplater, which can be used for many pur¬ 
poses about a house or garage. 

over the cathode or article to be plated, 
the latter article will be plated. 
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I might add. in conclusion, that this is 
not only an interesting accessory for the 
experimenter’s laboratory, but it will be 
found very useful for the plating of 
faucets, various parts of your car which 
may have lost their finish, or practically 
any article around the house which may 
require plating but which it would be too 

FUSE WIRE 

Safety fuse arranged to break instantly when 
too high a current passes, so as to avoid all dan-
Ker of arcing. 

inconvenient to remove to send to the plat¬ 
ing works. 
Contributed by Norman S. Livingston. 

Quick Break Fuse 

THE idea of the fuse shown in the 
illustration is that the circuit is quickly 

broken when the fuse wire melts. 
A metal arm 4 inches long is pivoted in 

the center, as shown, to the base. A termi¬ 
nal is provided at one end. A short piece 
of fuse wire is connected between this 
terminal and one of the circuit terminals. 
A stout spring is secured to the other end 
of the arm as shown, to keep the fuse 
wire tight. 
The other circuit terminal is connected 

to the arm, as indicated by the dotted line. 
When the fuse wire melts the arc formed 
at the fusing point is instantly attenuated 
and extinguished. The fuse is easily re¬ 
newed by replacing the fuse wire. 

Contributed by Harold Jackson. 

Firing flashlight powder with a spark plug. 
This is in the direction of safety, especially where 
large amounts of the mixture are to be detonated. 

Spark Plug Detonator 

THE illustration shows a very interest¬ 
ing application of a spark plug, this 

time a reasonably good one, for the igni¬ 

tion of flashlight powder for taking photo¬ 
graphs. . 

Such powder is contained in a tray or 
some character to prevent any danger of 
tire. Through the bottom of the tray the 
tiring end of a spark plug is introduced, 
which may be held by its own thread 
securely in place. The ignition end is 
uppermost and is located at a very short 
distance above the bottom of the tray. If 
immersed in the flashlight powder when 
a spark is caused to pass between the 
electrodes of the spark plug the powder 
will be ignited. 

The illustration tells its own story. A 
small induction coil with battery or a 
magneto will suffice to produce the spark. 
The spark, it must be remembered, is a 
very short one, and being surrounded by 
air at ordinary pressure, requires but 
little voltage to act. 

All Stars 
Radio News continues to be the 

medium for the greatest radio 
scientists and physicists the world 
over. If you do not take Radio 
News regularly you are missing a 
valuable education. Some of the 
stars that appear in the April 
issue: _ 

Sir Oliver Lodge, F.R.S. 
Dr. J. A. Fleming, F.R.S. 
F. W. Dunmore and F. H. 

Engel, Bureau of Standards. 
Howard S. Pyle. 
Brainard Foote. 

interesting Articles Appearing in 
the April Issue of “Radio News” 

The “Shanandoah’s” Radio Installa¬ 
tion. 

By S. R. Winters. 
Standardizing the Ultra Radio Fre¬ 

quencies. 
By Francis W. Dunmore and 

Francis H. Engel. 
Wireless Achievement and Antici¬ 

pation. 
By Sir Oliver Lodge. 

Loud Speakers and How They 
Work. 

By E. Alexander. 
Recent Novelties in Thermionic 

Tubes for Radio Work — 
Part II. 

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

Oscillating Crystals for Wavemeter 
Calibration. 
By Russell G. Harris. 

Neutrodyning Audio Frequency 
Amplifiers. 

By Clyde J. Fitch. 
Getting the Most Out of the Small 

Transmitter. 
By Brainard Foote. 

Flashlight powder, moreover, contains a 
considerable amount of metallic filings or 
dust which is a conductor of electricity. 
In use, as the end of the spark plug is 
buried in the powder the metallic particles 
tend to still further shorten the spark 
gap. But the particles of metal in flash¬ 
light powder are so small that there is no 
danger of a short-circuit, and the spark 
may be relied upon to light the powder 
unfailingly. 

Contributed by Harold Ericson. 

Electromagnetic Switch 

THE illustration shows how to construct 
an electromagnetic switch which can 

be used to advantage in several places. 
The magnet is arranged as shown, and 

consists of a few turns of heavy magnet 
wire. The switch lever Is pivoted at the 
bottom as shown and held in the “off” 
position by a light spring. 

One terminal is connected to the switch 
lever. The other terminal is connected to 

one end of the magnet winding, while the 
other end of the magnet winding is 
grounded to the magnet core. When the 
lever is swung over against the core it 
completes the circuit. As the current flows 
through the magnet-winding the magnet is 
energized, holding the switch in the on 
position. 

Contributed by Harold Jackson. 

quick-opening switch. When the current ceases 
or weakens, the switch opens. This obviates the 
danger of leaving a switch closed on a line which 
is opened elsewhere. If the other twitch is closed 
it might be injurious. 

Loud Sounding Gong 

ALL that is needed to construct this 
gong is an ordinary electric bell, an 

old buzzsaw or disc from a disc plow or 
cultivator, and a few blocks of wood. 

The saw or cultivator disc is used for 
a gong and is mounted as shown in the 
illustration, after the small gong has been 
removed from the bell. The bell mechan¬ 
ism is placed so that the clapper will hit 
the saw when the current is turned on. 

With this bell one can be assured of 
plenty of noise, and it will serve as a 
good extension bell for the telephone on 
a farm. 

Contributed by H. M. Price. 

Circular saw which has seen its best days, is 
used as a gong, in order to give a loud signal 
with an ordinary bell mechanism. A cultivator 
disc may be. used instead of the gong. 
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contact points are placed on the base so 
that the switch lever will slide over them. 
It is best to do a little experimenting be¬ 
fore drilling the holes for these. The cur¬ 
rent is passed through one of the magnets 
so that the armature is pulled to the one 
side or the other according to the magnet 
through whose winding the current is 
passing; the position of the end of the 
switch arm is marked and the same is 
also done with the other coil, from 
which one will know where to place the 
two contact points. Two binding-posts 
are placed on the base. 

Contributed by Evermont Fisel. 

Details for making: up the plates of a storage 
battery so as to be good surface for the paste. 

Obtain regular separators if possible, as 
the cost will be trifling. If you make 
your own, use thin wood perforated with 
one-sixteenth inch holes. Use direct cur¬ 

rent for charging. For a six-volt battery, 
t^e charging voltage should be from eight 
to twelve volts. Fill the cells with acid 
mixed to test 1,100 with the hydrometer 
and use nothing but distilled water. After 
being charged the first time, the positive 
plate will turn a reddish brown. 
The battery will not work at full 

strength until after being charged and 
discharged a few times. You can use a 
charging current of four amperes to start 
and two amperes to finish. The acid 
should test 1,300 when fully charged. If 
the battery is to be moved around, the 
top must be sealed and the plates fastened 
securely. 

Contributed by Joseph S. Toner. 

Electrically Controlled Switch 
COIE 

These magnets may be wound or taken 
from a door bell or other source. 

The containers may be of glass or hard 
rubber. Make a wooden mould for the 
lead framework of the plate, as shown, 
or if moulding sand is available mould 
them from a wooden pattern. 
The plate should be three-eighth inch 

thick when finished. Provide a quantity 
of sheet lead one-sixteenth inch thick 
Cut this into strips three-eighths inch 
wide, bend as shown and press into the 
spaces in the plates honeycomb fashion. 
The plates are then readv to lie 
Pasted” Sulphuric acid, red' lead or 

litharge will be required. Six ounces of 
the latter are sufficient for six or eight 
plates; mix the acid with ten parts of 
distilled water and enough of the litharge 
to make a thick paste, which is pressed 
Into the spaces in the plates. 
Enough for only one plate should be 

^hXed ?! a tinie' as iù sets very quickly. The Plates are then baked in an oven 
until hard. Curing Is accomplished bv 
wetting the plates several times and al¬ 
lowing them to dry. 
The first time they should be merely 

sprinkled with the diluted acid. As the 
acid has considerable effect on the newly 
made plates, they must be wet gradually 
After being sprinkled and dried, the plates 
may be quickly dipped again and when 
dry, dipped for a longer period Increase 
the period of dipping till the acid has no 
further effect, after which the plates are 
ready for charging and may be assembled 
in the cells. Wooden separators about 
one-sixteenth inch thick are placed 
tween the plates. 

Home-Made Light Shades 

HERE are two light shades which 
are easily made. One of them is 
extremely simple, yet quite serv¬ 

iceable. The other is more complicated, in 
that more time and patience are required 
in its construction, but it is the more 
attractive and efficient of the two. Either 
one serves the purpose and will be worth 
while making. 

In Figure 1 is shown a light shade for 
an ordinary electric light drop. It con¬ 
sists of a bright new tin funnel, about six 
or seven inches across the large end. The 
wires are removed from the light socket, 
and run through the neck of the funneh 
When this has boon dono, the wires are 
again connected, and the lamp is screwed 
in place. The funnel drops until it strikes 
the socket and is stopped there. A piece 

coated. This step should be executed with 
extreme care. It may be well to clean the 
shade prior to this step by immersing it 
in hot water to which has been added 
some vinegar, and then drying. The amal¬ 
gam, too, should be handled carefully 
When it is poured in, the job should be 
done slowly so that no air bubbles can 
form between the glass and the metallic 
liquid. In a few hours this alloy will 
liave sot and the shade is complete 

The connection to the light is made by 
running the cord through the mouth of the 
bottle at the top and then making the con¬ 
nections between the ends of the wires and 
the light socket. Since the socket is 
larger than the mouth of the bottle it will 
not slip off, and appears somewhat as is 
shown in the illustration. The lamp 
socket may be fastened in the month of 
the bottle with plaster of Paris. 

Contributed by Dale R. Van Horn, 

Serviceable Storage Battery 
LpLECTRICAL experimenters can build 

a good serviceable storage battery at 
little cost. 
One cell should be allowed for every 

two volts and each cell may contain two 
or more plates according to the desired 
capacity. A two-plate cell will give about 
10 amperes for one hour when fully 
charged if the plates are about 4 inches 
by 5 inches. 

Interesting examples of home-made light shades. 
A large bottle or a tin funnel supplies the neces-
»ary material for construction. 

of adhesive tape may lie wrapped about 
the neck of the funnel and the wire pro-
truding from it, thus holding the two to¬ 
gether. 
Figure 2 shows a neat shade which is 

constructed from the upper half of a large 
glass bottle. When properly made this 
form of shade rivals the far more expen¬ 
sive kind and is equally serviceable. 

Get a gallon bottle, clear or green glass 
preferred, and proceed to cut the bottle in 
two, as follows: Wrap two wet strips of 
paper one-half inch in width about a line 
which designated the break to be made. 
These strips of paper should not be more 
than one-eighth of an inch apart. Then 
with a sharp file, scratch a line between 
the two, as straight as possible. By hold¬ 
ing this line in a flame and tapping at 
some point slightly, a crack will start on 
the scratched line, and follow the scratch 
around the bottle until it drops in two. 
File off the sharp edges on the upper por¬ 
tion to prevent accidental cutting. 
Now mix a silver-plating solution as 

follows: To one ounce of tin, add one 
ounce of lead and melt the two in a flame. 
When liquid, add one and one-half ounces 
of bismuth. A slag will form on top, and 
this should be carefully skimmed off. 
While it is still hot, add one pound of 
mercury and stir thoroughly. Then cool 
and place in a clean glass or earthenware 
vessel. 
In silvering the shade, pour a small 

amount of the liquid amalgam into it, 
and carefully roll it around until all of 
the inside surface has been very thinly 

Two-point switch thrown to right or left by 
electromagnets, one for each direction. 

\X7"E often wish for a switch which can 
’ be controlled at a distance by means 

of push buttons. The switch about to be 
described may be located at any conven¬ 
ient place and the two push-buttons for 
operating it may be placed in any desired 
location, where they will be convenient. 
One push button serves to turn the current 
on and the other to open the circuit and 
cut off the current. 
The switch is mounted on a block of 

wood or any other good insulating material 
as shown in the accompanying illustra¬ 
tion. The switch is of the type used for 
radio work in connection with tapped 
coils. A few changes will be necessary In 
the switch lever, i.e., a soft iron armature 
is cut, drilled, and lient into the shape 
shown, this being secured to the same 
shaft with the switch arm. 
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Cord Po floor 
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Handsome table lamp, the course of whose sup-
ply of current is hidden. 

on one 

A cat which has run up a pole gets a strong 
electric shock. 

other plate, it will fall to the ground, anti 
the chickens will be safe. 

Contributed by Joe Cleveland. 

is also somewhat of a mystery. 

Wood Disc 

Wooden disc to be used when the lamp is 
used upon a table not specially arranged for 

FIG 3 
Two clocks are used, one to turn on and a sec¬ 

ond one to turn off electric current in chicken 
house or elsewhere. 

The diagram is self-explanatory and a 
brief explanation will clarify a few of the 
points. The mouse traps are screwed to 
the side of the box. A small hole is then 
drilled through them and the side of the 
box to admit the string connected to the 
alarm clock. A small piece of the copper 
strip is fastened near the right hand edge 
of the wooden base of each of the traps. 
The piece of copper on (A) is taped rather 
than tacked on. The wire leading to 
“lights” and attached to (B) is slipped 
under the projection of the spring. The 
bells must be taken off the alarm clocks, 
so that they will not interfere with the 
string. 
When both traps are set as shown in 

Figure 3 the circuit of the lighting system 
of the poultry house is open. When the 
upper clock of Figure 7 starts its alarm 
it sets off the trap (A) and closes the 
circuit and the lamps light. When the 
lower clock of Figure 2 goes off it sets 
off the trap (B) and opens the circuit and 
puts out the lights. 

Contributed by IIarky B. Jansen. 

rendered portable. 
Contributed by Constantine Tkoy. 

The door contact, opening the circuit unless the 
door is shut. 

door by a simple arrangement of door con¬ 
tacts and switches. 

A brass contact shown in the illustra¬ 
tion is affixed to each door; each contact, 
if the door is closed, will complete the 
circuit and give a signal by lighting a 

miniature lamp. A wire runs to each 
door contact. One of the terminals of 
each door contact is connected to a ter¬ 
minal of the battery (B) by a main wire. 

Several contact points are mounted on 
a wooden block, one point for each door, 
and connected one contact point at a time 
to the battery ; a rotary switch, according 
to how it is set, on one or the other points, 

• " at a time to 

volt circuit. x „ 
When a cat runs up the post and steps 

copper plate, and then on the 

How an extension table may have a special leaf 
for the lamp just wide enough to accommcdate it. 

Watchman’s Alarm 

IN shops or homes where many doors and windows are to be looked after, an 
electric alarm system can be constructed 
which will indicate the condition of each 

Watchman’s alarm by which a 
will disclose which doors are opened by ringing 
an alarm for any such. 

A TROUBLESOME feature of the or¬ 
dinary table lamp is the flexible cord 

connected to it. The lamp shown here¬ 
with is a departure from the usual, in 
that it has no trailing cords attached, 
when used on the table. To the uninitiated 

The parts of an ordinary electric 
plug serve to connect the lamp to the 
house circuit. To do this, the prongs are 
fastened in a recess in the base of the 
lamp, while the plug proper is set in a 
hole in the center of the table. If an ex¬ 
tension table is obtainable, it may be 
nicely adapted by placing the plug in a 
narrow extra leaf. A cord runs from this 
plug to a floor or wall outlet. 

To render the lamp attachable to ordi¬ 
nary sockets, the separable connection 
plate shown may be constructed. This 
serves the same function as the table top 
and is similarly constructed. By placing 
it under the base of the lamp, the latter is 

DPDT 
Switch 

corresponding contact point on the wooden 
block. A bell or miniature lamp is con¬ 
nected in series with a rotary switch. A 
lamp bulb connects the other terminal of 

thTo Ascertain whether any of the doors 
are open, the switch is rotated to one 
point after another. If tie bell rings or 
the lamp lights, the door connected to 
that point is closed. If the bell or lamp 
does not act, the door in question is 
In this way all the doors are tried by 
moving the rotary switch from the first 
to the last contact point. If the bell rings 
or the lamp lights every time the switch 
touches a contact, the doors are dosed 
A bell ringing transformer or a batterj 
mav lie used. _ , 

Contributed by R. J- Lamabre. 

Keeping Cats Out 

ASIMPLE way of protecting small 
chickens in a wire enclosure from 

cats is the following : 
On each post of the enclosure (the posts 

should be high enough and sufficiently out 
of the way so that children or other per¬ 
sons will not reach the plates) fasten two 
copper plates an inch apart, at the top or 
the post. Connect these plates to a 110-

connects one contact point 
the battery. A wire is run 
the remaining door contact 

HO Va/t Line 

THIS device has been used for two 
•years with entire satisfaction. It has 

proved very exact and trustworthy. The 
only requisites are : two alarm clocks, two 

traps, some wire, a small strip of 
and an old box. A box in which 
are crated will do nicely for the 
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Sewing Machine Lamp 

Interesting Articles to Appear 
in May “Practical Electrics” 

Lamp lo be 

dimmed " 

How a miniature lamp is mounted on the arm 
of a sewing machine for lighting cp the work. 

High Tension Condensers. 
By Curtis Kissel. 

Electric Oil Feed for House Fur¬ 
nace. 

By George G. McVicker. 

Some Primary Batteries. 

Building a Thermogalvanometer. 
By Dr. Russel G. Harris. 

Battery Charging Switchboard. 
By Amedio Giolitto. 

Efficient Electrophorus and Elec¬ 
troscope. 

By R. G. Morgan. 

Tesla Coil. 
By Horace Brooks. 

Experimental Microphone. 
By Frank W. Godsey, Jr. 

Utilizing Solar Heat. 

Ohm’s Law 
By F. S. Yamamoto. 

Shade Roller Rheostat 
T HE electrical experimenter often, has 
x need of a convenient rheostat whose 
resistance can be varied. Although the 

Electric clock alarm. When the time come, 
for which it was set, the alarm winding shaft 
lowers a wedge between two springs so as to close 
the contact. 

for its operation and efficiency not to be 
restricted to the range of its’own alarm 
bell. 

Contributed by Edgar Walker. 

A SEWING machine operated by an -ex electric motor is an old story and as 
a sort of adjunct thereto we show our 
readers how a miniature lamp can be con¬ 
nected so as to illuminate the work, throw¬ 
ing the light directly where needed, and 
protecting the eyes by a shade over the 
upper part of the lamp. 

Electric door lock. Tho bolt is pulled open by 
one magnet and closed by another and special 
buttons are provided to indicate whether the bolt 
has been shot or not. 

Details of lamp and clamp for attachment to a 
sewing machine to illuminate the seam and work. 

THE bolt of the door lock here de¬ 
scribed is pulled back and forth by 

two solenoids, whose cores or armatures 
are attached to a crossbar passing through 
the center of the bolt of a lock. 

At the rear end of each of the solenoids 
there is a spring, so that when the solenoid 
is excited and the armature is pulled 
back, the end of the armature touches the 
spring. There are four push buttons and 
two electric lights. 
To lock the door, button No. 1 is 

pressed ; the effect of this is to excite the 
left hand solenoid, which draws in its 
armature, drawing the bolt into the hasp, 
and when the bolt is shot home, the spring 
is in contact with the end of the arma¬ 
ture. 

To determine whether the door is locked 
or not, button No. 2 Is to be pressed. If 
the door is locked It will be seen that this 
closes a circuit through the armature and 
through the spring at the end of the 
solenoid, and the signal lamp No. 1. The 
touch, of course, is only momentary, just 
to see If the lock has been shot home. To 
open the lock, button No. 3 is pressed ; by 
exactly the same solenoid action the bolt 
is withdrawn from the hasp, the contact 
between the spring in the end of the 
solenoid cavity and the armature is made, 
and lamp No. 2 is lighted. 

Contributed by Milton Hanes. 

The illustrations tell the story ; the lamp 
is fitted with a clamp and a shade varying 
according to the construction of the ma¬ 
chine. The shade may be made from an 
empty shaving stick tube, and may be 
soldered directly to the clamp. The ciamp 
has to be fitted for the special sewing 
machine to go around a convenient part 
so as to throw light directly down on the 
seam. This lights up the work perfectly 
and its efficacy is increased by the fact 
that the eyes of the operator are protected 
from glare by the shade. 

Contributed by John G. Lord. 

„^?rjng ,'?kCn of an oId Hartshorne roller is used for the resistance coil of a circuit rheostat. 
It is shown used for dimming a lamp. 

word rheostat indicates a stationary or 
standing resistance, it is applied to instru¬ 
ments whose resistance can be varied bv 
hand. J

Such a rheostat as is here described will 
often be found convenient for regulating 
the speed of small motors, for dimming 
miniature lamps and the like, for the In¬ 
strument to be described is of limited 
range and is not adapted for high volt¬ 
ages. 

The Instrument uses a spring extracted 
from a Hartshorn curtain roller for its 
resistance. The complete roller may be 
bought for a few cents, if there is no dis¬ 
carded one to be had. The spring is ex¬ 
tracted therefrom, great care being taken 
not to injure its winding nor to introduce 
any bend into its convolutions. 

For base, a circular piece of hard wood 
may be used, whose diameter would de¬ 
pend on the length of the spring. A con¬ 
centric groove is cut a short distance near 
the periphery of the board to be used, and 
this groove must be of such diameter that 
the spring can lie in it without the suc¬ 
cessive turns touching each other. A 
radial switch arm is next required, which 

1 Of copper, 
pivoted in the center of the circle. Its 
outer end Is bent downward and as it is 
turned sweeps over the spring making 
good contact. It will be seen bv looking 
over the diagram that the resistance will 
vary with the position of the arm. 

Contributed by Lawrence Ryan. 

Electric Door Lock 

Electric Clock Alarm 
XIZIIEN an alarm clock gives the alarm, 
» » the key with which the alarm bell 

mechanism is wound turns around as long 
as the bell rings. The Illustration shows 
a way of making it operate a sort of 
gravity switch. 
A tape is wound around the stem of the 

key and to the tape there is attached a 
heavy weight with wedge shaped end. The 
object of using a tape Instead of string 
is to keep the weight in proper position 
with its edge parallel with the line of the 
winding key. 
Below the wedge on the base there are 

two upright springs, side bv side and 
spreading apart a little at the top. These 
form terminals of an electric bell circuit. 

When the alarm goes off it unwinds the 
tape and the weight descends between the 
two terminals, closing the circuit, and in 
doing so making a very good low resis¬ 
tance connection. The idea is to have an 
alarm clock ring a bell at a distance, and 
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Pull Socket Attachment 

-Socket 

Mt tachment Cord 

Pull Pull 

operative from the Door Knocker Bell Ringing 

in the detail. 

Spring V/ire 

by Harold Jackson. 

Ruby Lamp Electric 

by 
to 

’imr 

It is made 
inch wide 

of rather heavy 
and 8V2 inches 

ceilinx lights; it 
floor. 

PRIMARY AND ? 
SECONDARY COILS, 

When the circuit is closed a red light 
is emitted from all sides of the jar. 

Contributed by Harold Jackson. 

A DROP light is often situated at such 
a height from the floor that a person 

has to strain to reach the key, and is 
entirely out of reach of a shorter person. 
This difficulty can be entirely overcome 
by the use of the home-made attachment 
shown. 
With this attachment, a regular key 

socket Is converted into a pull socket. 
The dimensions of this device are given 

are long enough to 
the floor. 

Contributed 

FINE old brass 
ïi. sidered quite £ 
days when colonial i 
ing so much Interest. 

transformer with extra coils will repre¬ 
sent a number of such. 

The core is 8 Inches X 6 inches outside 
and 1% inches square In cross section, and 
assembled in the regular manner, with 
laminated Iron strips. The illustration 
shows the method of assembly. One-
quarter inch holes are drilled through the 
core at two corners. One end of the core 
is left just as It is finished, but the other 
end Is cut out forming a tongue and groove 
joint as shown in section. We readily see 
now that the bolt may be slipped out of 
the core, the leg pulled out and a new 
secondary coil put on in a minute. 
The primary winding consists of 450 

turns of No. 18 D. C. C. wire; this coll is 
put on the lower leg of the core and is 
never changed. 
The secondary coils may be used for 

any work the experimenter desires, and 
are wound accordingly. Thus I have for 
my work one charging coil, which is 
wound with 130 turns of No. 12 D. C. C. 
tapped at the 90 turn. This is for a 
5 ampere tungar tube. I have also a high 
voltage coil for a C. W. transmitter, and 
a high ampere coil for welding. This 
combination works very well and there is 
no trouble due to heating of the primary 
winding. 

Contributed by Belgrave F. Gostin. 

Multipoint Switch 

THE illustration shows a double-pole 
multipoint switch. It is used for con¬ 

necting several sets of telephones and a 
loud speaker. 
On the first point one pair of tele¬ 

phones are connected for tuning in ; on 

ation of a good knocker would seem ample 
to notify everybody in the house, but 
people want electric Iiells. 

The illustration gives a suggestion for 
connecting a bell to the base and shaft of 
a knocker, so that when the latter is 
raised it will close the circuit and ring a 
bell in the kitchen or wherever it may be 
located. 

A fiat place is filed upon the top of the 
knocker shaft, a spring contact is led 
through the door, and placed directly 
above this flat place; insulated from the 
metal base, is a piece of spring brass. 
Another terminal is carried to the frame 
of the knocker. The circuit therefore is 
open until the knocker is raised; when 
raised the shaft touches the spring, closes 
the circuit, and rings thé bell. 
Concealed wires are carried from the 

knocker terminals to the upper and lower 
hinges of the door, from which the wires 
go to the bell. 

Contributed by Otto A. Koehler. 

An ingenious construction of transformer, 
which one of the coils can be changed so as ... 
produce all sorts of ratios of stepping-up and 
stepping-down in the one instrument. 

A multipoint switch of specially good construe-
tion ; a single knob on one of the switch arms 
over the pivot operates both arms simultaneously. 

the second point a telephone and loud 
speaker are in series ; on the third point 
I he loud speaker is connected by Itself; on 
the fourth two pairs of telephones are in 
series, and on the fifth point three pairs 
of telephones are in series. This arrange¬ 
ment is convenient when changing from 
a loud station which can be heard on the 
loud speaker to one where the telephones 
must be used. 

The switch points are set close enough 
together so that there is no break in the 
plate circuit, thereby avoiding the loud 
click. 

If some good Insulating material is used 
for the panel it is better, but in mine a 
piece of dry wood was used. 

Contributed by A. L. Cbooks. 
Although this switch is designed pri¬ 

marily for special use, it is an excellent 
representation of good construction, and 
we are sure that its application to ordi¬ 
nary lines of work will be found very 
practical and useful. If the connections 
are studied out it will be seen that they 
are quite characteristic and suggestive of 
what may be done with such an appli¬ 
ance.— (Editor.) 

All Purpose Transformer 

door knocker is con-
a treasure in these 
antiquities are excit-
. The adequate oper-

Something often thought of; the highly es¬ 
teemed, old-fashioned door knocker by a slight 
alteration is made to ring an electric bell. 

I HAVE constructed this transformer which I think will save the amateur 
a great deal of iron and wire, as one 

HIS electric ruby lamp is for tile pho¬ 
tographic dark-room. It gives a very 

pure red light which will not injure the 
undeveloped negatives. 
The main part in its construction is a 

one quart fruit jar. The porcelain lining 
is removed from the cap. A hole is then 
cut through the cap to accommodate the 
small end of a key socket. The cap and 
socket are soldered together and an eight 
candlepower lamp is turned into the 
socket ; the joint between the lamp and 
the socket is made water-tight by the ap¬ 
plication of sealing wax to the joint. 

The jar is filled about three-quarters 
full of water in which has been dissolved 
a level teaspoonful of Dark Red Diamond 
Dye. The cap is then turned down on the 
jar submerging the lamp in the solution. 

Photographer’s lamp for the dark room is made 
with an electric lamp and fruit jar. Red dye is 
used to color the liquid surrounding the bulb. 

Verv simple switch handle with pull pieces for 
. makes them operative from the 

strap iron, %-
long. It is bent as shown to clamp 
around, the key being secured by a small 
bolt. A stout cord with a small ring on 
the end serve as the “pulls.” As is evi¬ 
dent, the rocking of this arm will turn 
the light on or off as desired. The “pulls” 

Im? easily reached from 
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Elec-Tricks 
invites manuscripts from contributors P lhls department will pay monthly a first prize of $3.00 for the best electrical trick, and the Editai 

- 1,0 WU1 018 first pria*, the trick must necessarily be new and original. All other Elec-Tricks published are paid for at regular space rates. 

Postal Card Projector 
By Harold Jackson 

A POSTCARD projector is a very in-
4* teresting and entertaining instru¬ 
ment. 

In order to obtain satisfactory results 
the projector must be carefully con¬ 
structed and operated with electricity. 
The powerful white light furnished by 

Interesting parlor toy, by which postal cards 
and other pictures can be projected on a compara-
tively large scale on a screen, employing powerful 
electric lights. 

incandescent lamps is essential to the 
clear projection of the pictures. The light 
for this projector is furnished by two 
50-watt nitrogen filled lamps. 

Keyless porcelain receptacles are se¬ 
cured to the bottom of the projector at 
the back corners as indicated, into which 
the lamps are screwed. The cabinet of the 
projector is made of seasoned hard wood 
% inch thick. It is 11 inches long, 6 
inches wide and G inches high. A door 
6% inches wide is hinged at the back 
which carries two tin cleats in the posi¬ 
tion shown, which hold the card in place. 
Two bright tin reflectors are placed 

around the lamps which reflect the light 
upon the picture. These reflectors can be 

Construction of the projector. The four-inch 
lens is shown and the two lamps with cylindrical 
reflectors are seen in the comers, whose light is 
thrown strongly uunn the card or picture. 

cut from a tomato can. The lens used 
should be a three-inch plano-convex with 
a focal length of about eight inches. This 
is mounted in the bottom of another 
tomato can in the manner shown. The 
can is then cut off to a height of about 
314 inches. This is placed inside of a 
metal slide which is mounted at the front 
of the projector. The lens can be ad¬ 
justed by sliding it in or out until the 
proper position is found where the pic¬ 
tures will be perfectly clear upon the 
screen. 
The projector should be placed at a 

distance of 15 or 20 feet from the screen. 
Then the pictures will lie enlarged 10 or 

12 diameters, which will require a screen 
about four feet by six feet ; a bed sheet 
makes a good screen. 

The entire inside of the projector should 
he painted with a dull finish black paint. 
Two ventilators are provided at the top 
to provide ventilation, and consist of a 
few small holes bored through the top 
above the lamps and covered with metal 
shields to prevent light spots on the 
ceiling. 

The feed wires enter at one end of the 
projector as shown. In placing the pic¬ 
tures in the holder they must be put in 
up side down, otherwise the image will 
be inverted upon the screen. Do not try 
to produce too large views, and keep the 
room dark. 

Mysterious Cards 
By Charles D. Tenney 

THIS trick, in one form or another, has 
long delighted the audiences of stage 

magicians. The following method of pro¬ 
ducing the effect is based on the gradual 
flow of fine sand through a magnetically 
controlled aperture. 

Effect : The magician allows a member 
of his audience to select a card from a 
pack, to reinsert it and to shuffle the pack. 
He then shows a card-case or holder, 
which is mounted on a small pedestal and 
proves the whole apparatus to be abso¬ 
lutely free of electrical connections. He 
inserts the cards in the holder, places it 
on a table and walks to a far comer of 
the stage. He requests the person who 
selected the card to name it and the mo-
ment this is done, the card gracefully 
rises from the case, seemingly of its own 
volition (Fig. 1). 

Explanation : A cross-section of the ap- ■ 
paratus is shown in Fig. 2. (A) is a 
round cardboard box about three inches 
high and (B) is a rectangular box of a 
size to easily hold a pack of cards. The 
boxes communicate with each other by 
means of a cardboard tube (C), about ten 
inches high and one inch in diameter. A 
trap (D) cut from sheet iron and held 
shut by a strip of spring brass, controls 
the aperture at the lower end of the tube. 
A small electro-magnet (E) is fastened 

directly beneath it and connections are 
made to two small contact plates in the 
bottom of (A). Similar contact points 
are placed in the top of the table and are 
connected by wiring running down through 
the legs to a battery and a push button 
in a far comer of the stage. Thus, when 
the apparatus is placed on the table over 
the contact points and the button pressed, 
the electro-magnet causes the trap to open. 

The pack contains cards all of the same 
suit. One of these cards is previously 
placed in one side of (B) over a thread 
(F) which is fastened to the top edge of 
the case, runs over the rod (G) sup¬ 
ported between its sides, and is tied to a 
weight (H) which slides freely up and 
down in the tube. The flap (I)' is closed 
while the ease is being shown to the 
audience. 

After a card has been chosen, the flap 
is opened and the nack placed in the 
other half of (B). The apparatus is set 
over the contact points in the table, the 
magician pushes the button as the card Is 
named, and the trap Is pulled open by the 

magnet. As the sand flows out of the 
tube, the weight lowers and the card is 
lifted by the thread. Being the same as 
the rest of the pack, it is naturally iden¬ 
tical with the card selected. 

FIGURE Z 

An old piece of legerdemain, this time, however, 
carried oat by electricity, giving it a greatly im¬ 
proved effect compared with the old system. 

Novel Experiment 
A VERY striking and interesting experi-

ment may be performed with the use 
of the following appliances : An induction 
coil, capable of giving at least a %-inch 
spark, and two glasses partly filled with 
any electrolyte, preferably diluted sul¬ 
phuric acid. 

Two wires from the secondary terminals 

Interesting experiment in which the pouring of 
dilute acid from one tumbler into another pro-
duces a fine effect of electric spark discharge. An 
induction coil is required. 

are individually introduced into the 
glasses, so as to make a contact therein. 
The glass poured from should contain the 
most electrolyte. 
When all the necessary connections 

have been made, as shown in the dia¬ 
gram, take one of the glasses in your 
hand, turn on the juice for the apparatus, 
turn out the light, and pour the contents 
of one glass into the other. 
Upon doing this, sparks should jump 

back and forth from the stream of elec¬ 
trolyte, until all the solution is gone. 

Contributed by Frank R. Moore. 
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Latest Electrical Patents 
Electric Water Heater Induction Coil 

properly 
liquid to 
centrally 
beads of 
the heat 

This heater comprises a metal tube 
shaped to fit into the average vessel of 
be heated, and a helical resistance coil 
located inside of the tube by means of 
refractory material, which also conduct 
to the tube and thence to the liquid. 

Patent 1,472,197. issued to E. E. Sutherland. 

Electrolytic Condenser 

This is an improved form of induction coil 
especially designed for ignition systems oí gas 
engines. It has a core of fine iron wires as m 
the usual construction and the secondary coil is 
placed directly over the core, with the primary 
coil outside of the secondary, which is the reverse 
of the usual construction. The coils arc thor¬ 
oughly insulated and scaled in a metal case. 

Patent 1,474,152, issued to A. T. Kent. 

Vibrating Reed Telephone 

Those experimenting with electrolytic condrnmra 
and rectifiers would do well to try the following 
solution: Sod. aluminate, 2.0 gms. ; tri- ta» 
phosphate, 11.5 gms.; sodium fluoride, 3 gms., 
distilled water, 1200 cc. 

It is claimed that an electrolytic condenser made 
up with aluminum plates and this solution is very 

Patent 1,472,169, issued to E. J. HaverstiA. 

Electric Hair Waver 

The inexperienced'person who attempts to wave 
her hair with the ordinary curling iron usually 
causes a lot of twisting and distortion which is 
harmful and far from beautiful. With this waver 
the hair may be given a smooth wave-like effect 
without any trouble. It has a V-shaped frame 
heated by electricity and the hair is clamped into 
the V with a metal fork, hinged to it like a 
shears. „ , 

Patent 1,473,977. issued to O. Schaumbcrg. 

Tuned Telephone Receiver 

Quality and sensitiveness in a telephone receiver 
depend greatly upon the length of the magnetic 
air gap between the diaphragm and the pole tipa. 
If the gap is small the instrument is sensitive to 
weak currents; strong currents are received better 
with a large gap, in which case there is less pos¬ 
sibility of chattering, caused by the diaphragm 
striking the pole tips; there is also less distorticm. 
The illustration shows a receiver which can be 
“tuned” by adjusting the air gap for different 
conditions. The adjustment is effected by simply 
tightening or loosening the cap, which clamps the 
diaphragm against a soft rubber seat located tn a 
groove in the she IL 

Patent 1,478,709, issued to H. Gemaback. 

The receiver shown in the illustration has a 
tuned reed mounted on a permanent magnet and 
acted upon by the electromagnet. A sound cham¬ 
ber adjusted to be in resonance with the vibrating 
reed is placed in front of it and the sound waves 
are conducted to the ears of the listener. 

Patent 1,474,242, issued to C. A. Culver. 

Electrically Heated Clothes 

One way to fight the high cost of coal is to 
wear electric clothes like the suit illustrated. This 
garment has a fine resistance wire woven in with 
the cloth and connected to terminals on tiie 
bottom of the shoes. By properly standing or 
walking on contact plates on the floor or side¬ 
walks. the circuit is completed through the heat¬ 
ing wire and the body is uniformly heated 
throughout. 

Electric Impuls.e Indicator 

This indicator is a supersensitive device which 
indicates visibly slight electric impulses such 
as weak radio or telegraph signals, and it nay 
also be used as an oscillograph for making a 
photographic record of an A. C. wave. It con¬ 
sists of a vacuum tube, the anode is of flexible 
material and moves physically when struck by the 
stream of negative electrons from the hot filament. 
The stream is modulated by a third or grid elec¬ 
trode, and a reflected light beam shows the vibra-

Patent 1,471,357, issued to Samuel Ruben. 

Electric Sewing Machine 

The illustration shows a sewing machine with 
the electric motor mounted within it. properly 
geared to the shaft. Provision is also made for 
oiling, repairing and properly controlling the 

m  Patent 1.472,588. issued to C. W. «’Doubler. 

Portable Electric Fan 

Little need be said about this portable electric 
fan as the illustrations are self-explanatory. It 
consists simply of a miniature electric motor which 
turns a fan blade. The motor is run from a dry 
cell battery mounted in a case similar to a hand 
flash-light case. The case also supports the motor. 

Patent 1,473,045, issued to H. F. Puttaert and 
M. Moreau. 

Resistance Box 

This resistance box is designed primarily for 
use with a Wheatstone bridge, although it may 
be found convenient in any circuit where a vari¬ 
able resistance of low current carrying capacity 
is required. There are four knobs, each of which 
turns a drum in which the resistance elements 
are placed. They are connected into the circuit 
hv means of the contact brushes on the side, as 
shown. The knobs are marked corresponding to 
units, tenths, hundredths, and thousandths of an 
ohm, or other fractions thereof. 

Patent 1,441,399, issued to William (lark. 

Storage Battery 

Great improvements are claimed for this battery 
over the usual type. The main difference in con¬ 
struction is in the negative plates. The com¬ 
position is very important, and consists of an 
alloy made up as follows: tin, 50 per cent; lead, 
25 per cent; zinc, 17 per cent; antimony, 8 per 
cent. No separators are used between the negative 
and positive plates. The action of the negative 
plate is to build up a high surface resistance when 
heavy currents arc drawn, so that under short 
circuit conditions the battery is automatically pro-

tC^atent 1,475,503, issued to S. M. Meyer and W. 
James. 
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Short-Circuits 
X”' 11 ,!* '^truclive^tto“’' We have giv“”m^thl® the best'id^'on' k“t H.” m unllerstood bv everyone, and that 
Short-Circuit. It is understood that the idea must l>e possible or nrobahle Tf it «h™« » hOrt̂ rCUl?’♦ Ixx)k at the illustrations and send us your own 

good ehanee to win the prize. It is not n ecessary to make an elaborate skew! £ £ S th^^ 

Here are the remains 
Of Mrs. McRath. 

Who used an electric curler 
While taking lier bath. 

—J. Howard Slanseb. 

Here lies the body 
Of Samuel McAttery. 

His pipe lit the hydrogen gas 
From a storage battery. 

—Edward Emich. 

This tombstone is for 
Little Josephine Ford. 

She stuck a pin 
In an electric cord. 

—Frank Bohnert. 

Lies sleeping here 
Henrietta Grove. 

She turned on the lamp, 
And also the gas stove. 

D. Christman also C. !.. Bowne. 

In peace rests here 
John Alexander Rich. 

It was the first and last time 
He calsomined the switch. 

—C. L. Bowne. 
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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 such matter as interests the majority of readers. 

1. Not more than three questions can be answered for each correspondent. 
2. Write on only one side of the paper; all matter should be typewritten, or else written in ink. No attention can be paid to penciled letters. 
3. Sketches, diagrams, etc., must always lie on separate sheets. 
4. This department does not answer questions by mail free of charge. The editor will, however, be glad to answer special questions at the rate of 

26 cents for each. On questions entailing research work, intricate calculations, patent research work, etc., a special charge will be made. Correspondents 
will be informed as to such charge. 

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

Rectifier Query 
(396)—N. G. Weber, Portland, Oregon, 

asks: 
Q. 1.—Please give me complete details 

of the construction of a cheap but de¬ 
pendable rectifier that will deliver 110 
volts D. C. from 110 volts A. C. The 
rectifier is to be used for operating small 
D. C. electric fans and motors from a 110-
volt A. C. line, and therefore something 
must be used to compensate for the voltage 
drop across the rectifier. 

Arrangement oí a four jar electrolytic rectifier 
for operating a D. C. fan from 110 volt A. C. 
circuit. 

A. 1.—Small 110-volt D. C. fans and 
motors that draw a very small amount of 
current may be successfully operated from 
the 110-volt A. C. line by using a four-
Jar electrolytic rectifier. Four one-quart 
fruit jars may be used for the rectifier. 
In each jar are placed two electrodes, one 
of aluminum and one of iron. The elec¬ 
trodes are each four inches by two inches 
by about one-sixteenth inch thick, with 
a long lug at the top for attaching to the 
wooden cover and terminals. The electro¬ 
lyte consists of a saturated solution of 
sodium phosphate or borax and water. 
The jars are connected as shown in the 
diagram. 
This method does not compensate for 

losses in the rectifier, which is objection¬ 
able, especially if a heavy direct current is 
drawn. To compensate for losses, a step-up 
transformer must be used, connected as 
shown. With the transformer, only one rec¬ 
tifier jar is required. Two iron and one 
aluminum electrodes are used in the jar, 
as shown. The transformer has a 110-volt 

Transformer for operating a fan, as above, but 
In this caso using a single jar electrolytic rec¬ 
tifier. 

primary and a 300-volt secondary with a 
center tap. Directions for building the 
transformer will be found in the October 
issue of Pbactical Electrics, page 543. 

Distortion in Amplifiers 
(397)—K. L. Kline, Pittsburgh, Pa., 

asks: 
Q. 1.—Is a distortion of the A. C. curve 

ever incident to the strengthening of the 
telephone current by vacuum tube ampli¬ 
fiers, so that the transmission becomes 
louder but not so clear as by unamplified 
telephone currents? 
A. 1.—It is possible with resistance 

coupled amplifiers to amplify the tele¬ 
phone currents without any distortion, as¬ 
suming, of course, that the vacuum tube 
amplifiers are properly adjusted and are 
not overloaded. Usually transformer-
coupled amplifiers are employed, as 
greater amplification may be obtained with 
them than with resistances with the same 
number of tubes, but these transformers 
are not equally efficient on all frequencies 
and hence cause a little distortion. As a 
rule they are more efficient on the higher 
notes than on the lower. The vacuum 
tubes will cause no distortion if they are 
not crowded and if adjusted to operate on 
the straight portion of their characteristic 
curve. This is accomplished, of course, 
by employing current values of “A,” “B,” 
and “C” battery voltages. 

5 Kw. Transformer 
(398)—R. L. Chapman, Findlay, Ohio, 

writes : 
Have read your answers to the ques¬ 

tions on the Christmas tree lamps in the 
December issue with interest, but do not 
see why a 3% to 5 kw. transformer can¬ 
not be operated on the house-lighting cir¬ 
cuit if it is of the right capacity. 

Q. 1.—If this is the case, please give me 
the necessary information for building a 
step-down transformer of 4 to 5 kw. ca¬ 
pacity that will deliver fifteen volts from 
a 110-volt 60-cycle line. 
A. 1.—A transformer can be operated 

from the house-lighting circuit if of the 
right capacity, and this capacity cannot 
exceed 660 watts, or one kw. at the most. 
A transformer of any greater capacity 
will blow the fuses. The house wiring 
also is designed to deliver no more than 
ten amperes, so that the condition could 
not be remedied by Installing larger fuses. 
A four-kw. transformer will draw 37 am¬ 
peres from the 110-volt line and a five-
kw. transformer will draw 46 amperes, 
which is altogether too large for anything 
but a 110-volt power circuit. The fifteen-
volt secondary of a five-kw. transformer 
must be designed to carry 334 amperes, 
and would require two No. 0000 cables in 
parallel. 

The best thing to do is to build a one-
kw. transformer with a fifteen-volt sec¬ 
ondary. In this case the transformer will 
draw ten amperes under full load and 
the primary must be wound with No. 10 
B. & S. copper wire. The secondary 
should be wound with No. 1 B. & S. In¬ 
sulated copper wire, as it must carry 67 
amperes under full load, or when light¬ 
ing 370 lamps, each lamp consuming .18 
amperes. If the core is built up of sheet 
iron so as to have a cross-sectional area 

of four square inches, 200 turns of wire 
will be required on the primary and 29 
turns on the secondary. Of course only 
370 lamps could be lighted from this 
transformer. 

Treasure Hunting 
(399)—H. F. Schmid, Anaheim, Calif., 

asks: 
Q. 1.—Regarding the article, “Treasure 

Hunting in Texas,” please tell me If a 

Diagram of a treasure hunting apparatus, to 
operate successfully there must be a treasure and 
this is not always supplied for the searcher. 

Ford spark coil can be used for the in¬ 
terrupter. 
A. 1.—Yes. Any form of interrupter 

may be used, an ordinary door bell for 
instance. 

Q. 2.—How Is the exploring coll made? 
A. 2.—The number of turns and size of 

wire on this coil are not very critical but 
as a rule the more turns employed the 
louder will be the buzz received. We 
would suggest that you try 1500 turn 
honeycomb coils for this purpose. An iron 
core is not required. 

Q. 3.—Will an amplifier make the device 
more sensitive? 
A. 3.—Yes. A two-stage vacuum tube 

amplifier will make it much more sensitive 
and reliable. The connections are shown 
in the diagram. If an amplifier is not 
used a good 2000 or 3000 ohm headset 
should be used, connected directly across 
the exploring coil. 

Loud Speaking Telephone 

Loud speaking telephone using a Skindervikea 
button and low resistance telephone in the cir¬ 
cuits, with two independent batteries. 

(400)—R. N. Williams, Colfax, Calif., 
asks: 

Q. 1.—Can I use the Sklnderviken trans¬ 
mitter button to transmit the voice inside 
of a building about 60 feet so that it will 
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be sufficiently loud to be heard 10 or 12 
feet from the horn when the sender is 
speaking three feet away from the micro¬ 
phone? 

A. 1.—Yes. This is easily accomplished 
by using low resistance telephones, about 
5 ohms. At the transmitting end the but¬ 
ton is mounted on a diaphragm. The 
speaker talks near tins diaphragm. Al 
the receiving end two 5 ohm receivers are 
employed, one for the amplifier and the 
other for the loud talker. The amplifier 
consists of a 5 ohm receiver with a button 
mounted on its diaphragm, as shown. Al¬ 
though one battery may be used it is 
advisable to use two, as shown. 

Muscular Contractions 
1401)—William Kelly, Plainfield, K. J., 

asks for information about the muscular 
contractions of a frog’s leg under the in¬ 
fluence of an electromotive force. 
Q. 1.—When was this effect discovered 

and how is it obtained? 
A. 1.—It was discovered in 1678. A 

portion of the muscle of a frog’s leg was 
suspended by a thread of its nerve bound 
with a silver wire. When both nerve and 
wire were touched with a copper plate, the 
muscle contracted. Over a century later 
Galvani prepared a frog’s limbs as shown 
in the illustration. He observed spas¬ 
modic contractions in the legs of freshly 
killed frogs imder the influence of the 
“return shock,” experienced every time a 
neighboring electric machine was dis¬ 
charged. In preparing the frog, the hind 
limbs are detached and skinned, the crural 
nerves and their attachments to the lum¬ 
bar vertebrae remaining. The limbs thus 
prepared form an exceedingly delicate 
galvanoscope, and retain their contractile 
I>ower for several hours after death. 

An interesting application of this phe¬ 
nomenon was made by Dolbear in 1886. 
He observed that the twitching of the 
frog’s legs under the influence of electric 
impulses Is practically instantaneous, so 
he attached the legs to a diaphragm which 
was, of course, set into vibration. Very 
feeble telephonic currents passing through 
the legs set up powerful vibrations in the 
diaphragm which produced sound waves. 
In this way a sensitive loud talker was 
made. Perhaps some day chemists will 
furnish us with some synthetic material to 
take the place of the frog’s legs and 
muscles and which will «nable us to make 
both amplifiers and loud talkers. 

Frog’s leg made to operate a telephone, bring¬ 
ing Galvani and Bell side by side. 

Lighting Circuit 
(402)-—.Tack Almstead, Detroit, Mich., 

writes : 
Q. 1.—Why is It that in some cases in a 

circuit in which two lamps are burning 
the two lamps burn more brightly than 
when only one lamp is burning? 

A. 1.—This may be due to the resistance 
of the return circuit which for some rea¬ 
son or other is less when the two lamps 
are burning than when one lamp is burn¬ 
ing. The effect would be noticeable in a 
three-wire circuit having a high resistance 
in the neutral wire due to poor connec-
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lions. If one lamp is turned on, the cur¬ 
rent passes through this lamp and also 
through the high resistance in the neutral 
wire, which reduces the current and the 
lamp burns dimly. If the other lamp is 

Diagram oí the effect of resistance in the neu¬ 
tral wire in a three wire circuit explaining a 
curious incident. 

lurned on, the three-wire system is equal¬ 
ized and no current flows through the 
neutral wire, and its high resistance con-
tacts would have no effect and both lamps 
would burn brightly. This is clearly 
shown in the diagram, in which the resist¬ 
ance (It) represents some high resistance 
contact or other high resistance in the 
middle wire. 
It may be due to the generator which 

may require a certain current before its 
Held builds up strong enough to generate 
normal line voltage. This would be the 
case in a series wound dynamo. 

Queer Puzzle 
(403)—William Kingston, Seattle. 

Wash., inquires : 
Q. 1.—What happens to the current in 

a conductor if Its resistance drops to zero, 
and Is it possible to have a conductor of 
zero resistance? 

A. 1.—It is well known that the resis¬ 
tance of a conductor depends upon the 
temperature. It has almost been proved 
experimentally that at absolute zero tem¬ 
perature most conductors would have no 
electrical resistance. At the temperature 
of liquid helium, which is -456 degrees 
Fahrenheit, or only about three degrees 
above absolute zero, Kamerllngh Onnes 
found that by bringing a permanent mag¬ 
net near a lead ring, the current induced 
into the ring flowed for four days before 
it fell to half its original value. At abso¬ 
lute zero, or 459.6 degrees Fahrenheit, ac¬ 
cording to the molecular theory, mole¬ 
cular activity is totally suspended and no 
heat exists, and it is safe to assume that 
the lead ring at this temperature would 
have no electrical resistance. 

E 
From Ohm’s law, I — —, it is interest-

R 
ing to note what would happen in the lead 
ring if R was gradually reduced to zero. 
As we have limited power, the voltage E 
gradually drops as the resistance is re¬ 
duced. Tn other words, as R approaches 

zero, E also approaches zero, and the cur¬ 
rent I increases. But when It is zero, a 
condition obtained at absolute zero tem¬ 
perature, E is also zero, so that the 
current 

E 0 
I—— or —, which is meaningless mathe-
R 0 

matically, as I can be any value to satisfy 
the equation. The power is EI. which is 
also zero because E is zero. It is merely 
stored up as kinetic energy in the ring in 
the form of an ever-flowing electric cur¬ 
rent. If we break the ring the current 
will jump across the minute gap and the 
energy will be dissipated in the form of 
heat and light. The amount of current 
flowing, although of any value mathemat¬ 
ically, assumes some indeterminate value 
depending upon the amount of energy 
stored in the ring. 

Automatic Baby Crib 
(404)—D. L. Kellogg, Everett. Wash., 

writes : 
Q. 1.—I would like some information in 

regard to the automatic baby crib illus¬ 
trated in the January, 1924, issue. The 
starting of the motor by the microphone 
and magnet (B) is OK, but the moment 
the screw (D) makes contact at (C), the 
two batteries would be connected in series 
with each other and therefore short cir¬ 
cuited. Why not simplify and use only 
the microphone magnet (B), and one bat¬ 
tery? When the baby cries the relay (Bl 
will close the circuit, but as soon as the 
baby stops crying the microphone dia¬ 
phragm will remain quiet, the relay cir¬ 
cuit and motor circuit both remaining 
open. 
A. 1.—You are correct in regard to the 

device that appeared in the January issue. 
The batteries will not only be short cir¬ 
cuited, but if they were not the motor 
would not reverse, because it will always 
run in the same direction regardless of 
which way the battery is connected. To 
reverse the motor it will lie necessary to 
reverse either the armature or field con¬ 
nections, and not both. 
Your scheme is much simpler and we 

are reproducing your circuit herewith. It 
has the disadvantage, however, that if the 
baby wants to be rocked it will have to 

Electric Eaby crib again; how the child will 
start the crib to rocking or moving to and fro by 
its vocal exertions. 

Ultra Violet Ray Machine 
(405)—Don Ault. Picher, Okla., in¬ 

quires : 
Q. 1.—Please tell me if the ultra violet 

ray machine described on page 60 of the 
December issue will work with a Ford 
coll. If so, please tell me how to connect 
it so as to have four taps off as Illus¬ 
trated. 
A. 1.—The Ford spark coil will give 

good results with the ultra violet ray ma¬ 
chine. The Illustration shows how it 

(Continued on page 340) 
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PARTS! RASCO WITH BUILD YOUR OWN 
Buy from the Oldest and Original Exclusive Radio Parts House in the United States 

ALL GOODS SENT PREPAID IN 24 HOURS We pay ALL transportation charges in U. S. 
Order direct NOTE NEW PRICES FOR THIS MONTH ONLY from this page. 

Frequency Trans-1 _ D ip-Çobweb Çotl 
former For Reinartz circuit, 20' 

Cord Tip Jack Jacks and Plugs :oo-
Best materials. Silver cun- ma-Factory making tacts. Impregnated coils. bell Size of horn 

A I I 00 Ratio 4 ‘/á-l S2.00 A 1890 Galena deter 
$.50 I Al ISO Ratio 6%-l «.OO $1.45 paid A 1003 Plug 

rans-| Spaghetti Molded Variometer 

FREE I Highly substantial ínstru-, 
ment Silk windings. % " 

4 3 plate ca; The big "Rasco* 
14 takes 22 to 000 

Ah core if 

FLi 

Tin Foil Litz Wire Brass Rods 

E= 1%" dla. 

has 
All 3-16" thick. bushing, no screw n>SL 

each $1.75 A352 9x12' 
A354 6^x19%" ea. 1.90 

.80 

$3.90 

7.25 
Nothing to engages dial. 9.50 .85 ohms Shipped express collect 

$.25 tai 

i? "J 

Cori Tips Name Plates Bakelite Socket Phone Plugs brass plates 

A650-5I Each.$.08 Loud Speaker. 
A202 Has nickel-plated 

,$.2f 001 Stank A5C56 Grid Condenser. Panel Scale. Nickel holds it tight. Initialed Rinding AI22 ..$.20 metal, silver background. .00025 . out A6500 Tube Socket 
A1030 Rasco Telephone entirely $.06 $.10 Each Each. . . $.3'deiwr. .00025 . ...$.30A7ih 

AUTOPLEX CIRCUIT VACUUM TUBES 
$.45 

Only the liest make tubes car-
.80 

long as filament lights. 
Each 

.50 A7I40 D licet ry to 
1.20 

1.95 1 amp. . . $3.35 Each $.07 $20.00 A2022 Dozen.80 .35 

98S Park Place. New York City RADIO SPECIALTY CO 
Elkridge, Md. 

Thie Advertisement Copyright 1924 by R. S. 

ao9 |> aerial^ 

A5n59 Grid Leak Con- black 

“B" 
Bat. 

A356 6x14" each 
A357 6x4" each 

1.60 
.65 

A445I 
10-32" 

$ 1.75 
$1.50 

The 
shows 
Hard 

$.02 
.01 
.03 
.04 

25 BAS 
28 B&S 

Lacault. 
RADIO 

be used with any 
Soft rubber ring 

foot . 
10-foot length 

amp. hours . . . 
A640 Six volt, 
amt. hours .. . 

A199 Knob, 
height %"; 

.001 mfd. 
parity . . . 
A4230 .( 

I Tubes guar-
Money re-

ex changed as 

Standard phone cord tine, 
nickeled 

Straight Line Condenser 
Simplest and most prac¬ 
tical typo of condenser. 
A4430 ' Rico' Condenser 

$.10 
.06 

A809 Comes i•• 3! 
Any denomination. 

this instrument is not all 
that we claim for it. 
A5350 Variometer $3.00 

Mich 
$.04 

. 90°. 

A20IA 
AI99 
AI2 

All 

¡•late rapacity 
A4II0 <1002 
plate capacity 

Uut-
■B" 

THE ONE TUBE SET THAT 
BRINGS ’EM IN GN THE 
LOUD-TALKER. 

Phones. Ground, 
put, "A" Bat. 

and Detectors. 
A200 5 volts. 

mfd. 23 
$1.75 

Bindina Post Nome Plates 
Dia These ¡¿yles: 

Form’ca Panels 
Clearance Sale 

As we are discontinuing 
these particular sizes, this 
material is now offered at 

6 %". Slip Phonodapter 
end on a single telephone 
receiver. 
A 132 I Phonehorn. pie-

Car 
diax. 

of composition. 

Phonehorn 
Base consists of Phono-
dapur into which tits a 
tine enameled fibre hom. 

Adapter Bushinq 
i Maxes 3-16" dial fit 
shaft. %" long. 
A8L66 Bushing .... $.04 

A 199 Knob . . 
A445I Knob... 

r<r. : A802 
A803 Coun-
Fil. Rheo. : 
Variometer. 

. . . $.20 each cotre apart. 
A 1450 Vernier.$ 30 

All our tin foils cotao 4" 
wide. Uniform product 
throughout. 
Best grade only A850 has 
150H so inches per lb. 
A85I 7 00sq. inrheifto lb 
A850 Tin foil. lb. $.40 
A85I Tin foil. .lb. .40 

200,000 in use. -- — 
AI899 Dett clui .. $.60, assembling it yrurselt. 

Storaqe Batteries 
Guaranteed for two years. 
Onlv NEW material used 
Acid proof terminala Pat¬ 
ent vents. 
A 2 4.00 Two volt. 40 

Rheostats and Potentio¬ 
meters 

A6O00 Name Plates all 
each.$.03 

with silver letters. 
A839 (Right or left) $.16 

Factories: Brooklyn, N. Y. 

1—A43I0 6 ohm Rheostat. 
8—A20I “Ras-o’ Binding 

ly received, 
illustration 
full size. 

Taks place of binding 
posts. Cord tip firmly 
gripped by jack. Made of 
brass, nickel plated. Screw 
to attach lead wire. No 
soldering necessary. 
A 15110 Cord tip jack 
Each .$-15 

640^-

Silver Dials 
Silver surface black en¬ 
amel lettering For U* 

A6S6 Six volL 6C 
amp. hours. 

Rubber Composi¬ 
tion. Fada type 
knob, nickel plated 
boitom piece. Brass 
screw furnished. 
Introduction price: 
A2022 Posts— 

holder Triple adjustments, made. Highest el 

Mounted Crystal-Cup 
Cup has screw and adjust¬ 
ment nut. Fits all stand¬ 
ard mounted crystals. 
Nickel plated, polished. 
A3 18 Nic el Cup .. .$.20 

Radiocite 
Best most sensitive mount¬ 
ed crystal. U. S. Navy 
using it. Each tested. 
A317 Kadlocite Uns 

A5350 Moulded Vario-
metere. 

A3076 4" Dials. 
A50I4 1250 turn Honey¬ 
comb coll . 

I—A6500 Vacuum Tube 

Our special price. 
Complete . 

Complete with Melo-

Angle. Bushinq 
Angle piece used to mount 
panels on board, tubes on 
panels, etc., 1,000 «Bes. 
5-14" wide, height 7-16". 
A1475 Angle piece. 
Each.* 03

Melotone Laud Speaker 
Best popular loud speaker. 
Fibre horn, heavy metal 
base, five ft. coni. Nickel 
gooseneck. Greatest tuned 
(adjustable) talker. Hom 
length 11 %"; bell 6%"; 
total height 9". 
A255 Melotone Speak¬ 
er ... . $4.65 

type. . ¡<319-320-321 Per ft.$.06 
A2800 Transfmmer. s’”“ A344 Flexible soft rubber 
1%"x2H" $ 1.50'tubini : 10 feet for. . $.20 

Vario-Rotor 
Made of hani wood, accu¬ 
rately tunic«!. Takes any 
finish Large hole 2" di¬ 
ameter. Width 2". diam¬ 
eter 3 44". 2 shaft holes. 
A343 Rotor .$.30 
"Rasro” Universal Bear¬ 
ing. Especially made to 
take above rotor for panel 
moun ing. 
A 1375 Uni. Bearing $.25 

shaft. Flange B when 
placed Into AB direct ion 
mak'-s instrument panel 

A3 I 5 Each.$.03 
Separable Cord Tips Bat •—. 

'C” Bat. 
Input, "j 

1er: A804 
A805 Grid 
Each style .. 
Set of six. . 

Rasco Vernier 
Why use a vernier conden¬ 
ser when a vernier attach¬ 
ment will do anything and 
everything a vernier con¬ 
denser accomplishes? 
Cleverest vernier made 

8-32" 
8-3: 

I Vami shed flexible cam-

Total $15.83 

$15.25 

Has central hole of 5-32" 
and seat to hold screw, 
dla. 1*4". height %". 
A838 Knob. each.. .$,12 

Fluted Knob 
With 8-32" bushing. 

Black composition. 
A2055 Knob 1" high 1 U " 
diam. each .$.15 

shaft. No fl 
qui red. All 
A800 Plate 
A80I ¡’rim. 

The famous Autoplex circuit de¬ 
scribed in RADIO NEWS lias taken 
the country by storm. The onlv 
single tube outfit that works a 
loud-talker. Results guaranteed. 
1—A7 14 Mahogany Cabinet. 

All name 

Postal Telegraph jacks, 
makes these. 
A 1000 Jack 4 springs $.65 

“Rasco” Posts 
Made of black compos!-

Dozen. each stvle...$.9O 

4*4" Ham.: 1%" center 
opening. Coil is firm and 
will n«>t fall apart. 
A2654 Cobweb Coil $1.15 
A2660 Coil for panel 
mounting. 225-600 met. 

$1.90 

Radío Frequency 
formers 

Smallest, neatest cetèctor 
made. Ra« Hoche crystal. 

Money refunded if 
goods do not satisfy 

bottom, each . S.08¡ No solder required. Wire 
- ''" goes in ferrule. 

A 100 I .lack 3 springs .75 
A 1002 Jack 5 springs .80 

Radiocite Detector Audio 
Base solid black ccmposi-1 
tion. Automatic crystal No 1 

screw. 
!" or 

length .Aon? i? 
A 1425 Rod. plain A89I E ....-. . 
mind length . ..$.IOA892 F, No. 20 Bi— 
A36I6 Rod. plain 3-16" 10 per cent discount In 
rout d. length.$.06 100 foot lots. 

Copper Ribbon 
005" thick. 
A700 %" wide . A70I ’4" 
wide: AZ02 3-16" wide. 
All sixes per foot. . .$.01 

Copper Foil 
.001" thick. I" wide. 
A5025 Coppet Foil per 

ried in tock. All 
ante>«d to work, 
funded »r tubes c 

Condensers 
Best make, paper-impreg-
natrd condensers. Capac¬ 
ity guaranteed. 
A 59 50 Phone Condenser. 

6.00 
.80 

mounting. 180 tn < 
meters. Money back 

8—Assorted Binding P<st 
Name Plates. 

5—A6400 Feet Bus Bar Wire 
1—A5209 Consolidated Auto¬ 

plex pattern . 
.$3.35 
ranel 

Posta .six popular styles, plated. 
• '" A2900 Each 

strong circuits. Every up-
to-date vacuum tube hook¬ 
up. Greatest little b<>ok 
printed. Free upon receipt 

I of postal. 

Soldering Iron 
Smallest and handiest 
made. Fits any flat iron 
or percolator plug. Plug 
then becomes handle. 5" 
long. Completo but with¬ 
out plug or wire. 
A2200 Soldering 
iron 

5 volts, .25 amp. $3.75 
3 volts. .06 amp. 3.75 
1 % v«lts. .25 amp 3.75 
above types Amplifiers 

Sold in 6" lengths onlv. 
A8Q32 Rod 8-32" thread Prices are per foot. 
length .$ 03 equals 
A6432 Rod. 6-32 fireadA823 h 

FONEKUSHIONS 
Mad« of stHjnge 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. 
A3550 Fonekushions. set 
of two .$.50 

Sold from 75c to $1.00 Octagon shape. Four nickel 
everywhere. Hard rubber binding posts, phosphor 
composition shell and pat- bronze contact springs, 
ented cord tip holder. ßest brown bakelite. 
Finest workmanship tnru- \65IO Bakelite socket$.40 

Best Radio Frequencyi brie tubing. 319 takes No. 
Traesformer developed so 22 wire: 320 takes 18 to 
far. Designed J>v R. E. 20 wire: 21 lakes 16 to 

Aristocrat Post 
The Binding Post 
illustrated is the hHiiiiiiin 

been eidhusiastical 

High heat dielectric liase. 
Come with tapered, knurl¬ 
ed knob. 2Mi" dla. Com¬ 
plete with pointer. 
A43I0 6 ohm.$.45 
A43I I 30 ohm.65 
A43 12 Poteptlometer. 200 

J 
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$2,500 to $15,000 yearly for 
fascinating, easy work; won¬ 
derful future in Radio. Thou¬ 
sands of new, big paying 
positions. j/ in 

RadioExperts 
Earn Thousands 

Easy to Learn at Home 
You can eaaily and quickly become a “certified” 

radio expert through startling new method of 
National Radio Institute, one of the largest and 
eldest schools of radio in world. Instruction radio 
instruments free for practical work at home. Em¬ 
ployment service free to graduates. 

Send for FREE BOOK 
"Rich Rewards in Radio" 

Get full details of wonderful opportunities in Radio, 
ef thousands of our successful graduates, and of 
remarkable, easy method of learning Radio at home 
te qualify for high paid positions 
in this tremendous new field. 
Mail postcard now for 32 
page Free Book and Special 
Tuition Offer to those who 
enroll now. State age. 
National Radio Institute 

Established 1914 
Dept. 38 DA 

Washington, D. C. 

HOW TO BECOME A 
PROFESSIONAL 
PHOTOGRAPHER 
EARNING *35 TO *125 A WEEK 

An interesting illustrated book¬ 
let (free) on choosing a vocation 
and the exceptional opportuni¬ 
ties Photography offers you. 

MOTION PICTURE — COMMERCIAL — PORTRAITURE 
Three to six months’ course. Day or evening classes. 
Easy terms. Ask for Catalog No. 57. 
N. Y. INSTITUTE of PHOTOGRAPHY 
NEW YORK CHICAGO BROOKLYN 

1« W. ÏBtfi St. 630 So. Wabash Av». 505 State St. 

Here’s your opportunity. Radio needs 
you. Win success in this fascinating field. 

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

Be a Radio Expert 
I will train you, quickly and easily, to design, 
construct, install, operate, repair, maintain, ana 
sell all forms of Radio apparatus. My new methods 
are the most successful in existence. Learn to earn 
$1,800 to $10,000 a Year 

£'□ EE Wonderful, home-construction, tubo 
■ “ receiving set, of latest design. 
Write for" Rad Io Facts” free. Engineer Mohaupt 
RADIO ASSOCIATION OF AMERICA 

Dept. 184, 4513 Ravenswood Ave., Chicago 

Electrical 
been trainlag men af ambition 
elect Heal Indu «tries. Candenved 

men with training are in 
demand. For more (han 
thirty yean 1hl« arhool haa 
and limited time, far (he 
ronroe In Eleetrieal 

E » ■ enables grad-

ng i nee ring 
position« and promotion«. Theoretical and Praellaal Fleo 
trielty. Mat hr mat ira, Steam and Haa Engine« and Merhani-
•al Drawing. Niu (tenth eonatmrt dynamo«, Install wiring and 
teat electrical machinery. Course with diploma complete 

atm ' n One Year 
xSSjvAvvtZ/z ®' Cr 4000 m *'n lra,ned- Thoroughly 

Iequipped fireproof dormitorio«, dining 
XJ****d^ hall, laboralorleo, «hopa. 

▼ Free catalog. S2nd year begin* Hept. 24, 1921 
X\ I BLISS ELECTRICAL SCHOOL 
*0 109 TAKOMA AVE., WASHINGTON, D.C. 

WANTED 
Copies of the issue of 

PRACTICAL ELECTRICS 
of 

FEBRUARY, 1922 
To complete our files 

We will gladly pay the full price 
Address Editor 

PRACTICAL ELECTRICS CO. 
53 Park Place, New York, N. Y. 

How and Why? 
(Continued from page 338) 

should be connected. It is not necessary 
to have four connections to the coll, as the 
end binding post is common for both pri¬ 
mary and secondary leads. The condenser 
may be a glass plate 8 by 10 inches, coated 
on both sides with tin foil. The coil con¬ 
sists of about ten turns of wire or lamp 
cord on a tube six inches in diameter. The 
coil is not absolutely necessary. 

Reproducing Pictures Electrically 
(406)—G. T. Stayros, Phila., Pa., asks: 
Q. 1.—Is there any way that a picture 

can be reproduced by electrical or chemi¬ 
cal means without destroying the original, 
giving a perfect duplicate of It? 
A. 1.—We know of no method whereby 

the picture may be reproduced electrically. 
The best method is to photograph it. 

Solenoid 
(407)—Leon Schwartz, Bronx, N. Y., in¬ 

quires : 
Q. 1.—Please give me construction data 

on a solenoid for a 110-volt D. C. circuit, 

Section of a powerful iron-clad solenoid magnet 
with considerable length of stroke. 

to pull 50 pounds on a one-inch stroke, 
using No. 22 double cotton-covered magnet 
wire for the winding, and a machine steel 
plunger one and three-sixteenths inch in 
diameter. 
A. 1.—An iron-clad solenoid should be 

used for your purpose, as the simple sole¬ 
noid with coll and plunger would have to 
be too bulky and would require an enor¬ 
mous current in order to lift the 50 
pounds ; and as a short stroke of one Inch 
Is all that Is required, the Iron-clad sole¬ 
noid is better adapted for this purpose, 
although the simple solenoid would have 

I a much longer stroke. 
The Illustration shows the solenoid In¬ 

closed in a standard 2%-lnch iron pipe, 
four Inches long, threaded on each end for 
a standard pipe cap. In one end is fast¬ 
ened a pole tip one and three-sixteenths 
Inches in diameter and one inch long. A 
clearance hole Is drilled in the other cap 
through which the plunger moves. The 
plunger is three Inches long. The spool 
Is wound full on the No. 22 wire and con¬ 
nected to the 110-volt D. C. line through a 
suitable resistance to limit the current to 
one or two amperes. 
Q- 2.—How can the pulling time for 

such a solenoid be made to extend for 
about five seconds? 
A. 2.—A dash pot is usually employed 

for this purpose. A dash pot consists of a 
cylinder and piston. The piston is forced 
Into the cylinder by the action of the 
solenoid. Sometimes the dash pot is filled 

i with oil or glycerine and sometimes with 

air. In either case it will be Impossible 
to force the piston into the cylinder with¬ 
out letting the fluid or air pass the piston. 
A small hole In the piston or the loose fit 
of the same effects this and retards the 
motion. 

Motive Power from the Air 
(408)—Arthur Avery, Bow Island, Al¬ 

berta, Canada, encloses a newspaper clip¬ 
ping in which it is claimed that an Amer¬ 
ican engineer has recently invented a 
new device to take power out of the air 
and run railroad trains, automobiles, etc. 
It is also alleged that an experimental car 
resembling the foot or hand power trucks 
employed by railroad workmen, was built, 
and collected energy through a bundle of 
wires on the top of a 10-foot pole. Wires 
leading from the bundle conducted the 
electric energy to motors that ran the 
device. 
Q-1.—Do you think the clipping Is cor¬ 

rect and if so on what principle does the 
device operate? 
A. 1.—We have heard of many cases of 

this kind before, but nothing seems to 
come of them except a few spectacular 
newspaper articles and then all Is quickly 
forgotten. It is safe to say that if such a 
device is ever produced it will receive 
such wide publicity that there will be no 
question about it. The nearest approach 
to receiving power from the “air” that 
we have heard of appeared in the Feb¬ 
ruary, 1924, issue of this paper. 

Tesla Coil 
(409)—S. B. McKay, Tavistock, Ont., 

Canada asks: 
Q- 1.—Please describe the construction 

of a Tesla coil which will give at least 
a 10 Inch spark when operated on a Ford 
coll energized with dry cells. 
A. 1.—You cannot produce a 10 inch 

Tesla coll spark by operating the coll from 
a Ford spark coll. At least a %-kw. trans¬ 
former operated on the 110-volt lighting 
circuit should be used. The construction 
of many such colls has been given in 
previous issues. 

Premonition 
(Continued from page S98) 

- -
versity, was interrupted while he con¬ 
tinued his study at another of the allied 
hospitals of New York. During the third 
year, my services being desired by the 
United States, I discontinued my studies 
to engage in settling the international dis¬ 
pute. McAuliffe, however, completed his 
course and rendered service in a base hos¬ 
pital within sight of the Statue of Liberty. 
Letters passed between us, which al¬ 
though few and far between, gave an In¬ 
sight into each other’s doings. While 
“Over There” I learned of McAuliffe’s mar¬ 
riage. His marriage was not one of con¬ 
venience, money or social position, but 
purely a love match, and even to this day 
the original spark of love watered by the 
springs of good health and blessed by the 
sunshine of happiness, continues to grow. 
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Noted Musical and Radio 
Authorities Select three 
Distinctly New R a d i o 
Song and Dance Hits 

35c 
EACH 

Postpaid 

In a recent nation-wide Musical Radio Contest three com¬ 
positions were selected from the hundreds of Manuscripts 
submitted as prize winners. These numbers have now 
been published in the conventional form so that Radio 
Music Lovers and also Music Lovers everywhere can enjoy 
these distinctly new hits in Popular Music. 

Now We Have Radio 
Song and Dance Hits 

//Jo i. hlawd tylcu 
/¡¿ac btfau 4 ¡¡hfan/ 

RADIO NEUS MAGAI1ÑE BROADCAST CONTEST 

_ jr 

.. — 

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 numbers out of 
hundreds of songs at your dealer. 

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

Published and Distributed by 

THE CONSRAD COMPANY, INC. 
233 Fulton Street, New York City 

Radio Jazz: 
Irresistible foxtrot. One of 

the prize winners of RADIO 
NEWS Broa <1 cast contest ! 
Young feet dance—old feet tap 
time, to the fascinating melody 
of this real smashing hit. 

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 simply 
irresistible. 

Radio March: 
Another Prize Winner of 

RADIO NEWS Broadcast con¬ 
test. Here, music lovers, is a 
wonderful number! Is there 
anything so appealing as the 
stirring strains of a military 
march ? 
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Send for YOUR 
Copy o£ this 

Great Book Now 
THIS handsome, profusely illustrated hook 

will tell you of the astonishing growth of 
the great Electrical Industry, and of the thou 
sands of big money jobs and opportunities 
waiting for trained men. 

More important, it will tell you of the great 
Associated Electrical Engineers—chartered by 
the State of Illinois, as an institution for the 
advancement of every phase of Electrical Sei 
ence. Not a mere school, but a great National 
Organization of Electrical Experts and Spe 
aalists, who have developed the MOST RE¬ 
MARKABLE SYSTEM ON EARTH for 
HOME TRAINING IN ELECTRICITY. 

We Train You at Home 
in your spare time, quickly and surely, by our 
EXCLUSIVE AND COPYRIGHTED 
METHOD to qualify to 

Earn $75 to $200 a Week 
as an Electrical Expert or in business for your 
self—and 

We Help You “Cash In” 
through our Placement Department and our great 
FREE BUSINESS COURSE,u hich will show you 
how to get the big-money Electrical jobs and how to 
establish your own independent Electrical business. 

Our Book Tells the Story 
Our BIG 64 PAGE ILLUSTRATED BOOK will 
tell you fully about every one of the 9 remarkable 
features of Associated Electrical Engineers Service, 
and how they will be the stepping stones for you 
from futureless, low-pay jobs up into the limitless 
big-money opportunities in Electricity. 

Mail the Coupon NOW 
Get this remarkable book. It is FREE. You willincur 
noobligation inaskingfor it. We wantevery ambitious 
man in America to have one and receive this great 
message. Your copy is ready. Send for it TODAY. 

Associated Electrical Engineers 
Department 444 

537 South Dearborn St., CHICAGO, ILL. 

Here’s Opportunity’s Wide Open Door 

Associated Electrical Engineers 
Department 444 
537 South Dearoorn St., Chicago, Ill. 

Without obligation, send me your 64-page illus 
trated book on Electricity, together with full details 
of your remarkable plan of home training and mem¬ 
bership in the A. E. E. 

\umt............................. 

Address. 

ASSOCIATED 
ELECTRICAL ENGINEERS 

OF AMERICA 

1, meanwhile, abandoned my medical 
ambitions and became an investigator, a 
writer and an originator of magic illu¬ 
sions. Many of my original stunts have 
been featured in scientific publications, 
and shown on the stage by prestidigitators 
or illusionists. I have attacked nearly 
every medium and challenged them to pro¬ 
duce under scientific conditions those 
effects which they claim to be super¬ 
natural. Neither did I believe in pre¬ 
monitions. 

Carlton's Suicide 
Dr. McAuliffe rose from his chair, bis 

strong physique showing clearly against 
the dark background beneath the amber 
chandelier. Pointing a finger impressively 
at me, in a voice scarcely above a whisper, 
he said : 

“Yes, Hargrave, and I want to tell you 
that I believe I am directly responsible 
for Carlton’s suicide.” 

“What !” I leaped to ray feet, upsetting 
the ash receiver before me. 
“Yes,” Dr. McAuliffe shook his head 

gravely, “I am certain of it.” Stepping 
forward, I shook his one hundred and 
eighty pound, six foot frame vigorously. 
“Why, man, you don’t know what you 

are talking about. Explain yourself.” 
Beckoning me to my seat, lie drew his 

chair alongside of mine. 

The Doctor’s Story 
Dr. McAuliffe began his story. 
“As you undoubtedly know, Carlton, 

also a dabbler in science and a crooked 
politician, was a stark enemy of mine. 
In 1917 when I was completing my med¬ 
ical course, he tried to force a bill through 
the State Legislature which would affect 
his town directly. At that time he oc¬ 
cupied a beautiful house which I have 
always loved, which for years had be¬ 
longed to his family. He had inherited 
vast properties following the death of his 
father, which made him Independent. 

“This bill, to all intents and purposes 
of benefit to the community, actually con¬ 
tained a rider which would prevent the 
possibility of municipal ownership of trac¬ 
tion, water supply and electric lighting re¬ 
sources for the State one hundred years 
to come. It would force the State to per¬ 
mit local organizations to install, main¬ 
tain, operate, and charge whatever they 
desired for these services, with no re¬ 
sponsibility to the Public Service Commis¬ 
sion at any time. My attention was called 
to these clauses, I instituted a campaign 
against the bill, and it was defeated. From 
this time on Carlton spread persistent 
rumors to defame my character, which 
merely served to make me more popular, 
and I succeeded rapidly in establishing 
a clientele. My time was divided by spe¬ 
cial permission, so that I could attend to 
military duties and home practice daily. 
“In December I received a telephone 

call from Carlton that bis wife was dan¬ 
gerously ill. The night was stormy, and 
the snow which commenced to fall at 
7 o’clock that evening bad increased, a 
furious gale sending the white blanket up 
into drifts nearly two feet deep. I reached 
the Carlton house at 11 o’clock that eve¬ 
ning, and was admitted by Carlton him¬ 
self. Why this man who detested the 
mere mention of my name, should call me 
to attend to his wife I could not under¬ 
stand. I had been married but two 
months, and although my wife desired me 
to ignore the appeal, I overruled her ob¬ 
jection. Carlton glared at me as he opened 
the door, but assuming as charming a 
manner as possible, he led the way to the 
sick room. ‘Immediately after eating a 
hearty meal,’ Carlton explained, ‘she be¬ 
came ill. Do you think she will live?’ 

“Don’t you think that a peculiar ques¬ 

tion, Hargrave?” I merely nodded, being 
too much interested in the story to reply. 
McAuliffe continued : “And when I 

talked the matter over with my wife she 
also thought it strange. The following 
morning I again called upon Mrs. Carlton. 
Her condition was worse. So rapidly did 
her condition change that even ray use of 
the stomach pump on the night before, and 
my other administrations gave no relief. 
I first thought ptomaine poisoning was the 
cause of her illness. I still could not see 
why a man of his financial standing did 
not call in another physician also, but that 
question was not as important as was 
Mrs. Carlton’s health. Ringing for the 
maid, I asked lier to bring a sample of the 
food of which Mrs. Carlton partook on the 
previous night, and if possible the same 
plate of food which was left over from the 
previous night, unless, of course, the 
dishes had been washed. She informed 
me that the night before was her evening 
off, and that Carlton himself had acted as 
the chef and waiter. Carefully wrapping 
both plate and food in a towel when she 
returned witli them, I returned to my 
laboratory where several germ plate-cul¬ 
tures were made, as well as a chemical 
analysis of the food. The results were 
positive, and I rushed to the Carlton house 
in time to hear Mrs. Carlton speak her 
last few words, before she fell Into the 
deep sleep of death. It was 8:15 and 
Carlton had not yet put in an appearance. 

A Devoted Admirer 
“It was common talk that Carlton was 

a devout admirer of May Avis, a head¬ 
liner at the local play house. No wonder 
he admired her. She was the exact coun¬ 
terpart of his wife—a well developed 
blonde—but gifted In the science of flattery, 
entirely lacking in his wife. I managed 
to reach Carlton at the dressing rooms of 
the Frazee Theater, where he was await¬ 
ing the completion of the day’s perfor¬ 
mance, and ordered hlra to come home im¬ 
mediately. He didn’t show the slightest 
regret at his wife’s demise. Patting me 
on the back he remarked that I had done 
all I could to alleviate her sufferings, 
and that It was ‘too bad,’ and then re¬ 
quested the burial permit. Turning 
sharply I said, ‘Nothing doing, Carlton. 
A burial permit will be granted by the 
coroner.’ In feigned surprise Carlton in¬ 
formed me that I was the attending 
physician, and consequently should write 
out the burial permit. ‘Your wife was de¬ 
liberately murdered, arsenic was admin¬ 
istered in her food on Wednesday night, 
and you yourself made up the dish and 
waited upon her,’ I replied. In an instant 
Carlton was in an uproar. He swore like 
a madman, and came toward me. The 
revolver which I always carry, flashed out 
of my pocket and cowered him. 
“I came home my nerves all atremble : 

my wife sprang into my arms as I opened 
the door with the exclamation. ‘I’m so 
glad that you’re home Bob, I felt that 
something was going to happen to you.’ 
I did not tell her of my experiences. 
I merely informed her that Mrs. Carlton 
had passed away. The rest remained a 
secret until after the official confirmation 
of Carlton’s suicide had been received. 
My wife had retired about an hour later, 
and I was still busy making up a report 
when she called and asked me to come up¬ 
stairs Immediately. Now whether this call 
was premonltive of evil or not, I do not 
know. I called back that I would be 
with her in about ten minutes, but she 
was anxious that I hurry matters and 
come up sooner. Accordingly, I removed 
my jacket, hung it over the back of that 
chair alongside of the desk, and as I was 
standing I noticed the shadow of a man 
on the bookcase opposite the window. 
This same shadow outlined on the blind, 
which was drawn down fully. The win-
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dow was being raised carefully, and from 
the way in which the shadow flickered I 
knew that the light surrounding the figure 
was produced by the headlights of an : 
oncoming automobile just turning the 
bend, about four hundred feet up the road. ' 
I stepped back alongside of the window ( 
and stood there breathlessly. My wife 
called again, but I did not answer her for | 
fear that my location would be exposed. 
My own revolver was in the top drawer | 
of that library table over there.” 

“My wife called again, and still I didn’t 
answer her. Just then the whistle of a I 
railroad train was heard in the distance, 
and the noise was becoming louder and ! 
louder. When the noise of the train was I 
practically at its maximum, two dark j 
barrels were pushed through the window. I 
I did not dare attempt to reach the door । 
as that would have placed me in the direct 
line of sight. While still gazing at those I 
shafts of death my wife entered the room. 
There was a terrific roar as one barrel 
was fired after the other, and she fell. । 
I rushed to her side and stooped down. 
She was not injured, the shock had merely 
sent her Into a faint, and it was hours | 
before she could talk coherently. Needless 
to say the assailant got away. The desk i 
there is still pock-marked from the scatter 
shot used by the assailant.” McAuliffe 1 
rose. “Come here a minute Hargrave,” and 
removing a flashlight from the top drawer ■ 
of his desk he focused it on the table top 
and the sides, showing me the dents I 
caused by the shots fired at him. 

“The back of the chair which McAuliffe 
would have occupied at the time was full 
of holes, and I shuddered to think of what 
would have happened to anyone occupying 
this seat, as the slotted framework of the 
chair would present small protection to 
the pellets discharged at such close range. 

Searching for Footprints 
McAuliffe continued : 
‘The following morning I arose rather 

early, and with my wife went out to locate 
any footprints in the snow. As you will 
remember, it was snowing quite heavily 
the first night that I was called to the 
Carlton house. It was an Ideal day for 
an investigator like yourself to find the 
perpetrator of the attempted crime, but 
even with my scant investigative knowl¬ 
edge, I knew who it was.” 
“Who?” was my eager question. The 

suspense was great. 
“Carlton ! I knew Carlton had at¬ 

tempted my life because he walked with 
a limp. This limp was due to ankylosis, 
developed when quite young, and which 
clever osteopaths had been unable to rec¬ 
tify. The left foot turned inwardly in 
walking. These two findings established 
the identity immediately. That day”— 
Just at this moment Mrs. McAuliffe en¬ 

tered the library—no wonder McAuliffe 
adored her; though she had almost at¬ 
tained the age of thirty she still retained 
her girlish figure, sweet smile and spirit¬ 
ual eyes. Every move bespoke charm and 
grace. She greeted me and sat down be¬ 
side us. Unmindful of his wife’s presence 
McAuliffe continued: 

“That day, Carlton’s hat and coat were 
found on King’s Bridge, with the follow¬ 
ing note: The shock of my wife’s death 
is too great for me to stand. Goodbye.’ 
The river was dragged by the police, but 
no trace of the body was found. 
Just then the musical voice of Mrs. 

Carlton cut in on the conversation. 
“Frankly, Dr. Hargrave,” she Interrupted, 
“I do not believe that Carlton is dead. 
I know instinctively that he is alive, and 
will show up some day. The best possible 
way to learn of his whereabouts, would 
he to locate May Avis, who disappeared 
two days later, following Carlton’s re¬ 
ported death, from the theater. If you 
find her you will be able to put your hands 
on Carlton.” 

Extension Division, 
School of Engineering, 

Dept. P. E.-4. 415 Marshall Street, Milwaukee, Wis. 
Please send me full details of your “new wonderful laboratory method” 

of home-study in Practical Electricity. This request obligates me in no way. 

Name . 

Address . 

Town . state. 

REE 
500 
Electriceil 

Laboratories 

MILWAUKEE, WIS. 415 MARSHALL STREET 

FREE — Electrical Apparatus 
In addition to the free use of our 9 large electrical experimental boards 

we will give you all materials and apparatus needed for experimental work 
with the 9 outfits, absolutely free and ship it with the first laboratory ship¬ 
ment. No materials to be purchased by you. We furnish everything needed. 

EXTENSION DIVISION 

CCHÖMof ENGINEERING 
W of Milwaukee W 

Sent to Your Home 
Real actual-size, expensive units of electrical apparatus are mailed to you 

without extra charge while learning. The illustration shows one of the 9 new 
home-laboratory outfits. As fast as you have completed the work of one lab¬ 
oratory, another is sent, until you have mastered the entire field. You, there¬ 
fore, advance step by step, from simple electrical experiments to complicated, 
intricate, important practical work. 

Learn Electricity this New Quick Way 
You can get the finest electrical training at home in your spare time. 

You need not leave your job, your friends, your home. This wonderful new 
home-laboratory training course in Practical Electricity brings this great, big 
technical school to your very door—into your very room. It develops ability, 
step by step, and leads you to every reward the great field of electricity can 
offer. 

Just Like Going to School 
Our large faculty of experts offer you a short cut that combines theory 

and practice, eliminating all the non-essentials. The plan is so simple—so 
logical—so carefully arranged, and also so interesting, that in a surprisingly 
short time you will have made yourself a master of technical electricity. 

Earn Big Pay 
Billions of dollars are invested in this great industry. Trained experts 

are in demand and handsome salaries are paid. You can easily master the 
work through our personal coaching and “home-laboratory” plan so that you 
can steo immediately into the industrial field. WE ASSIST ALL OUR GRAD¬ 
UATES TO POSITIONS WITH THE LEADING ELECTRICAL FIRMS IN 
THE UNITED STATES. 
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Learn 
COMMERCIAL 
Electrical Engineering 

in One Year 
To nil the ever increasing demand for electrically trained 

kÍÍ i?1*”’ consulting and efficiency engineers, men who 
can handle commercial engineering problems, we otter a 
ffiorough, condensed, and very practical course to high school 
graduates. 

byv Practical work and scientific methods under 
practical working conditions. Specialists for 18 years in 
training young men for 

Electrical 
Engineering 

with B. S. Degree 
in 3 years 

nlÄ^’S1'8 L'0 2 J"3"' Electrical and Mechanical 
Drafting 9 months. Automotive Electricity 3 months 
Armature Winding and Motor Generator Kepair 3 months 
1 ractical Electricity 6 months. 
A place for every student regardless of age or education 
Lp-to-date laboratories, faculty of experts, individual in¬ 
struction Stiidents Activities. Radio Broadcasting Sta¬ 
tion. Winter Term opens January 2, 1924. 

CCHÛûLof ENGINEERIN/: 
of Milwaukee O 

Founded 1905 

School of Engineering of Milwaukee, 
Dept. P.E. 4. 415 Marshall Street. Milwaukee. Wis. 
w *Uiout obligating me In any way. please mail free 

1 Ilústrate«! book ami further particulars on the course I have 
naraed with an X. 

’ ' ‘ •£pmnB‘H“laI Electrical Engineering 
....Electrical Engineering 
....Practical Electricity 
... .Drafting 
... .Electrotechnics 
....Automotive Electricity 
....3 mo. Armature Winding Courte 
....3 mo. Light and Motor Wiring Course 
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Address . 

Clw . . SUte. 
Education ..

50-Foot 

1806 S. Acorn Radio Mfg. Co. 

75-Ft. $2.25 
100-Ft. $3.00 
150-Ft. $4.50 

BetterTonefor Your Radio! 
FRANK I). PEARN E, famous Radio engineer, says 
TRANSCONTINENTAL RIBBON Aerials aid re¬ 
ception by combining maximum surface with inini-
mu,n ..^^’Stance. FORREST, eminent inventor, 
says, I get best results by twisting Ribbon Aerial, 
2 twists per 50 feet.” Complete with snap hooks 
soldered to ends for instant attachment to insulators. 

Transcontinental 

RIBBON /Cû)j 
COPPER W 
AERIAL 
Clearer tone, greater volume, increased distance and 
selectivity guaranteed or your money refunded! 
Improves any set. tube or crystal. A laboratory 
product, with capacity, resistance and strength cal¬ 
culated to give better results. 

Try It Without Risk! 
you, order direct from manufacturer, enclosing price. 
100-foot length most generally used. Money-back 
guarantee protects you. 

Offer! 

2650 MILES 
ON ONE TUBE, Broadcasting from Atlantic Caaat. Mex¬ 
ico, Canada. Cuba and Hawaii, heard in California by 
user, of CROSS COUNTRY CIRCUIT. Atlantic Coast 
usera bear California. Range due to simplicity eot 
■nd operation by only one tuning control. Eaoy and 
cbeap to build by any novice. Dry cell tubes may be 
used. Complete understandable inatructions, full aise 
psnel layout, aMembly photo, etc. Postpaid, 25c; stamps 
accepted. 

VESCO RADIO SHOP 
Box PE-117 OAKLAND. CALIF. 

Events were getting rather warm for 
me. Here was one astonishing incident 
followed by another still more astounding. 

I Is it possible that Carlton is still alive? 
I was the question running through my 
mind. 

The Missing Corpus Delicti 
“For my part,” Dr. McAuliffe said, “I 

would be more convinced were Carlton's 
I remains found, than with the evidence 
I which the authorities state indicate his 
I death. There is something suspicious in 
I the sale of the Carlton house, although 
1 I understand that all of the estate Is to 
I be sold at public auction, due to a court 
■ order permitting such sale. Carlton died 
intestate if he did die. Now Hargrave, 

I you have something to Investigate. Locate 
Carlton and I will pay you well for your 

1 services, as will the authorities. 
Eight Months Later 

The Carlton house had been occupied 
for the past six months by a young couple, 
the bride’s parents having presented the 

I house to the newlyweds. My investiga-
I tions Into the mystery had led' me to New 
York, where I found much evidence to con¬ 
firm and deny the belief that Carlton 

, actually did away with himself on De¬ 
cember 10th of the previous year. All this 

I information regarding the Carlton house 
I was obtained from letters which Dr. Mc¬ 
Auliffe sent me from time to time. On 
this particular day a telegram from him 
asked me to hasten to the suburban town 
where he resided. I lost no time in 
getting away, expecting to hear some 
startling news. 

Dr. McAuliffe met me at the station. 
“Some information regarding the Carl¬ 

ton case?” I inquired as I greeted him. 
“Exactly,” he replied, “and we are going 

there now. You studied medicine, Har¬ 
grave, and know something about cancer. 
I will show you two of the most remark¬ 
able cases that you have ever seen In your 
life, and you will hear more when we 
reach the house.” 
We arrived at the mansion in about 

twenty minutes, and were ushered to one 
of the bed chambers by a trained nurse. 
And here I saw two of the worst cases 
of cancer which I have ever witnessed. 
After examining the victims, McAuliffe 
said, “Do you see anything unusual about 
those cancerous growths, Hargrave?” 
“Nothing, except that they are both of 

a superficial nature, although I would not 
pass upon a favorable prognosis in either 
of the cases,” was my reply. 

“Neither would I, Doctor,” McAuliffe 
said, using the term “doctor” for impres¬ 
sion or effect, rather than of its true sig¬ 
nificance, as I was not a practicing med¬ 
ico, although an honorary degree had been 
conferred upon me by a small university 
for my services during the world conflict, 
and therefore, I was legally entitled to 
the prefix “doctor.” 
“That cancer is not due to cell pro¬ 

liferation as a result of natural causes, 
but has been artificially induced. Another 
thing in both cases here, the patients were 
in the best of health at the time of their 
marriage, eight months ago.” 
I whistled. This was a new angle and 

I wondered where the doctor had received 
his information. 
The valise which I had brought with 

me from New York was in the car. With 
the doctor’s permission I went down, pro¬ 
cured my camera, and came back to the 
room to take photographs. Having taken 
the pictures I left the camera on the bed, 
and then entered Into a rather lengthy 
discussion regarding the possible outcome 
of the case ; both McAuliffe and I con¬ 
tended that there was but little hope for 
either of the two. 

Developing the X-Rayed Films 
I returned to McAuliffe’s home that eve¬ 

ning, and decided to develop the films 

immediately in McAuliffe’s own labora¬ 
tory, but imagine my surprise when upon 
examining the films following their de¬ 
velopment, I found distinctly impressed on 
each a silhouette of the lens, shutter and 
trigger release of the camera, as well as a 
rack bar running clear across the middle 
and a rod extending from the side pro¬ 
duced by the focussing screw. Shaded 
portions surrounding the dark opaque lens 
holder showed the position of the bellows 
of the camera as it lay folded, and each 
of the films in the film pack which I had 
developed by the tank method was sim¬ 
ilarly effected, while scenes which I had 
taken in the metropolis were practically 
obliterated, giving way to these other im¬ 
pressions. At first I thought that the film 
pack was defective, and then my mind 
went to X-ray. I immediately questioned 
Dr. McAuliffe. 
“Have you an X-ray machine operating 

in this room, or in the dark room?” 
“No,” was his answer. “There has been 

no X-ray machine operating here for three 
days.” 

“Take another look at these films. Is 
it not strange that a similar image should 
be on each one of them, Identical with 
what would be produced were my camera 
closed and subject to the action of a pro¬ 
longed machine for a period of time?” 
was my next query. 
The doctor suddenly became electrified. 

“Quick, your hat and coat.” 
He rushed into his laboratory and came 

out with a small flask in his hand. In 
the other hand he carried a fluoroscope, 
which is used for visibly viewing the 
penetrative effects of an X-ray machine. 
It is simply a hood of square truncated 
form covered on one side with a screen 
made by coating a sheet of paper with 
barium platino cyanide, and having an 
elongated aperture fitting the eyes at the 
other end. Rushing out and dragging me 
with him, he called up the stairs : 
“Ann, get a room ready. I am bringing 

two patients back with me.” Without 
even awaiting her reply, he scurried pell-
mell down the stone stairway, and jumped 
into his machine. 
“Where to?” I asked, as the sudden 

start of the machine threw me into my 
seat. 

"Carlton house,” was his reply. 
“Why?” was my next request. 
To this I received no answer. The ma¬ 

chine lurched sharply. The speedometer, 
already mounted to 45, was going up 
until we were whizzing across the road 
at a speed of 58 miles per hour. If some¬ 
thing had gone wrong on that trip, not 
only our lives but the lives of others would 
have been sacrificed. Fortunately nothing 
did. The car slowed down as we rounded 
the curb of the driveway, and he was out 
before I even rose from my seat, rushing 
headlong up the stairs. I was close 
at his heels, when we were admitted. 
Without a word of explanation, McAuliffe 
ran up the flight of stairs, the flask bulg¬ 
ing in his pocket, and the fluoroscope in 
Ids right hand. When we entered the 
room, we found the bride of eight months 
crying, and my heart went out to her. 
She evidently realized that death was an 
assured fact. 

The Fluoroscope 
“Here,” McAuliffe called to me, “take 

this fluoroscope. Set it down and help me 
get these two people out of this room.” 
We did so after struggling vainly to 

prevent torture when our hands touched 
the Irritated portions of their bodies. 
After making them comfortable In the car, 
McAuliffe ran back into the house, and 
I followed again. With the fluoroscope In 
one hand, and his other hand in front of 
the screen, he looked all around the room, 
up at the ceiling, at the four walls, down 
at the floor, and even crept under the bed, 
but the interior of the box was black. 
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“Damn it, Hargrave,” he said, “I was 
positive that these lesions were brought 
on by subjection to X-rays, and yet when 
I examine the room I find absolutely no 
trace of the rays.” 

So saying, he withdrew a small electro¬ 
phorus from his pocket. Rubbing this 
briskly with a piece of flannel, he charged 
the electroscope. The electrophorus is 
merely a tin pan filled with sealing wax, | 
on top of which is placed a flat disk of 
metal secured to an insulated handle. 
When the sealing wax is rubbed with 
flannel, it becomes charged with static 
electricity. This charge is taken up by 
the metal disk, and then when held to the 
ball on top of the electroscope, it charges 
the electroscope. The electroscope is a 
small Ehrlenmeyer flask, an ordinary in¬ 
verted cone-shaped bottle, having a rod | 
running through the cork in its neck. To | 
the bottom of this rod a small rectangular , 
piece of gold leaf is secured, forming a 
V-shaped Inverted wedge on the bottom. 
These leaves hang rather loosely and close ' 
together when they are not charged, but J 
when acted upon by a charge of static 
electricity, the leaves diverge. Under the I 
influence of an X-ray machine or radium, 
the leaves come together much more rap- i 
idly than they would in open air, due to 
the fact that ionization of the air takes j 
place, and the charge is dispelled more 
rapidly. Consequently the discharged 
state occurs in half or one-fifth the time 
ordinarily required for the charge to leak 
out through the air. 

Holding the electroscope at arm’s length, 
Dr. McAuliffe walked around the room 
with it, at times holding it over the bed 
and under the bed, but there was nothing 
unnatural in its action ; the gold leaves 
stayed apart for quite a while. 

We were just about to leave the room, 
the doctor had placed his electrophorus 
on the table and was calling himself four¬ 
teen different kinds of fools. He thought 
he had solved the mystery, but no. I was 
rather tired from the excitement of the 
last few hours, beginning with my rail¬ 
road trip, and terminating with this, so I 
sat down on the bed. Even as the doctor 
was speaking, I looked at the electro¬ 
scope, and with a sudden exclamation, 
“Look, the leaves are falling,” I caused 
him to turn rather sharply. Both of us 
walked over to examine the electroscope, 
but although the leaves had started to 
close rapidly, they suddenly ceased. 

The Electroscope’s Story 
“I guess you were wrong,” the doctor 

exclaimed, “but let me see,” he paused for 
a moment, “No,” he added, “something 
occurred in this room just now which 
caused those leaves to converge rapidly. 
There is something happening here. Let 
us wait and find out.” 
We waited and waited but the effects 

were nil. The doctor was commenting 
about coming back on the morrow and 
continuing his investigation. In fact he 
entered upon a dissertation of various pos¬ 
sible theories, and was remarking that 
perhaps an impending shower had caused 
the leaves to fall a little more rapidly. 

I again seated myself in my former po¬ 
sition. The doctor picked up the electro¬ 
phorus and again the leaves started to 
close, this time very rapidly. 

“Look,” he said, “give me the fluoro¬ 
scope quick.” I rose to procure the object 
called for, and was stopped in my steps 
by this trite command. “No stay where 
you are. Go back where you were. Sit 
down, sit down.” 
Immediately, as though acted upon by 

a concealed motor, the leaves closed up 
completely. He charged the electroscope 
again, but the leaves folded so rapidly 
that subsequent charging was of no value. 
It was impossible to keep the electroscope 
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with the idea of actually practicing as a chemist, al¬ 
though a great many of our students are taking our 
course with this object in view. If you want to know 
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charged and maintain the leaves in their 
diverged state. Reaching over he grasped 
the fluoroscope, and placing his hands in 
front of it said: 
“Sure enough, X-rays, a trick Hargrave 

—a trick I tell you. Carlton is still alive. 
He planned this knowing that I was 
anxious to purchase this property, and 
it would be a matter of but a few months 
when I would join his wife on the other 
side of the Great Divide. A most power¬ 
ful apparatus. Just look.” 

1 rose and took the fluoroscope out of 
his hands. 
“You don’t see anything now, do you?” 
I answered in the negative. 
“Now, just watch and see what happens 

when I sit on the bed. Hold your hand 
in front of the screen.” 

I did as he requested. He seated Idmself 
rather suddenly, and as he did so, the 
whole interior of the box into which I 
was looking glowed with a pale yellowish 
tint, and there the bones of my hand 
clearly stood out. X-rays surely. We 
moved the bed and examined it carefully 
to determine whether or not there were 
any wires connected to it, but could find 
none. We then explored the floor care¬ 
fully. A loose board was found. Ripping 
this, we discovered a hidden switch. 

The Developments 
We brought the former occupants of 

the house to McAuliffe’s home, and made 
I them as comfortable as possible in one 
; of the spare rooms. The next morning 
after having had an enjoyable breakfast 
with Mrs. McAuliffe and the doctor him-

‘ self and having spent a few moments with 
the patients, we again left to continue our 
investigation. It was a simple matter 

I now to trace up the wiring and after 
I ripping nearly every one of the boards 
from the bedroom floor from their beams, 
we located three X-ray tubes and a trans¬ 
former coupled directly to the 110-volt 
alternating current circuit. The switch 
beneath the bed post operated by the loose 
board in the floor in turn controlled a 
second switch of the oil immersed type, 
so that the moment an individual lay 
down in bed, an X-ray tube was in full 
operation. The other two tubes were not 
excited, but were merely spare tubes. A 
selective relay was so arranged in the 
circuit that should one of the tubes blow 
or burn out, another would be auto¬ 
matically thrown into the circuit. This 
eliminated the necessity of an electrician 
for replacing the tube or cutting out any 
one of them due to defect. One of these 
tubes had already seen the end of its use¬ 
fulness, or rather misusefulness, so that 
the second of the three was the one in 
actual operation at the time. This 
murderous machine was a masterpiece in 
ingenuity, and only a former professor in 
physics, such as Carlton was, could have 

; devised and set up the apparatus. We left 
the house after severing the connections 

I to the transformer, and replaced nearly all 
I the floor boards which we had removed. 
For months neither of the Morris’ took 
any turn for the better or worse, but Dr. 
McAuliffe maintained treatments, and was 

. just as anxious to effect an ultimate re¬ 
covery as I was. 

It was not until eight or nine months 
! later that by means of many operations 
I and treatment with both X-ray and 
radium emanations, the cancerous growth 

i had abated sufficiently to warrant a dis¬ 
charge of the patients. 
Returning again to the city where my 

I operatives had continued to trail May 
Avis, I found that they had also located 
Carlton. May Avis had found another 
admirer, and had given Carlton the non¬ 
technical “cold shoulder.” Carlton was 
angered and was intent on “getting” his 
rival. Miss Avis and her companion were 
dining at one of the less frequented raths¬ 
kellers. 
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this suit, it was possible for the Italian 
engineer to actually demonstrate that sev¬ 
eral hundred thousand volts can pass 
right through this armor without the 
wearer thereof feeling any sensation what¬ 
soever. It was safe for an operator to 
hold a pair of pliers in his hands and 
draw out a spark from a conductor run¬ 
ning up to 100,000 volts without feeling 
anything unusual. When the current was 
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gether with a remarkably loud and 
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and in many cases the superior of, 
phones at three and four times its 
price. 
The “GEMPHONE” is of stand¬ 

ard type and made of the very best 
grade of materials throughout. It 
is adjustable—one set screw enables 
you to adjust the phone to secure 
perfect reception under any condi¬ 
tion. 

The case is made of turned wood, 
an exclusive feature with the 
“GEMPHONE.” This feature is 
responsible for its exceptionally 
rich and mellow tone. 
The “GEM PH ON E” is sold un¬ 
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1000 ohms—all you need to do is 
to place the parts into the case, 
tighten up the adjusting screw and 
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Our instruction pamphlet shows 
how to assemble it in two minutes, 
using only a screw driver. 
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sages. Nothing more 
to buy—no batteries 
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THE RADIOGEM CORP., 66-P-West B’wav, N. Y. City 
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Wine was flowing like water, and Vol¬ 
stead was yet unheard of. The detectives 
associated with me did not at any time 
lose track of Carlton, but we were always 
too far away from him, and the chances 
of his getting away were too great to 
warrant our action. Carlton visited dif¬ 
ferent places daily, and it was not until 
this month that he established any regu¬ 
larity in his habits. 

Carlton's Fate 
At about 12:30, several of my men en¬ 

tered the rathskeller. I waited without, 
with a uniformed policeman. Suddenly 
I heard a shot. We rushed downstairs 
and found the lights out. A flashlight 
was being thrown around the room. 
Several other shots fired in rapid succes¬ 
sion greeted us as we came through the 
door. By the time we located the switch 
to turn on the lights about half of the 
occupants of the place had disappeared. 
The others were placed under immediate 
arrest. We reached for Carlton and found 
him, an agonized look on his face, and an 
automatic held loosely in his right hand, 
where it was dropping from his grasp as 
he sunk to the floor. May Avis was gone 
as was her escort. The table had been 
overturned on Carlton, and two bullets in 
his body indicated that the opponent was 
a better marksman than Carlton. Two 
empty automatic cartridges on the floor 
showed that Carlton’s revolver had spoken ■ 
twice. 
The next morning newspaper headlines 

read : 
tian Killed in Drunken Brawl 

An unidentified man was found dead in 
Koenigs Rathskeller, the victim of a 
drunken brawl. The authorities are look¬ 
ing for a woman who they believe precip- I 
itated the quarrel. . . . 

July 28, 1921, at about 12.45, Police 
Sergeant Long attracted by a shot rushed 
into Koenigs Rathskeller where alcoholic 
liquors were still being served. The lights 
were out in the place and after the switch j 
had been found and closed again, about 
fifty couples were placed under arrest. 
These were questioned at length by de¬ 
tectives, but very little information could 
be obtained from them. It is known that 
a famous actress was associated with the 
party of three. An argument is reported 
to have occurred between the two male 
members, and but few words were passed 
before the shots rang out. Each of the 
rivals fired two shots from their revol¬ 
vers. ... 
Within a month I was again with Dr. 

McAuliffe. I have never been a believer 
In premonition, but now when Ann, for 
I am permitted to call her by her first 
name, desires me to postpone a trip, I 
follow her advice. When she asks Dr. 
McAuliffe to stay home, he also does so. 

I would like to add that I cannot yet 
explain whether these premonitive atti¬ 
tudes are based on scientifically proven 
facts. I am still investigating. Neither 
can I tell how It Is that on two occasions 
my own life has been saved by following 
her counsel, and how it was that Dr. Mc¬ 
Auliffe at many times has profited by 
similar advice. 
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ances in the current or in degree of po¬ 
larity in the magnet may be imparted to 
the cork with greatly increased intensity, 
adapting them to be much more easily 
and distinctly recognized by the ear. 

the molecules of the cork, to which they 
are conveyed by mechanical action or dls-
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Insure yourself permanent income and bigger op¬ 
portunities—here at this Great Electrical School 
•you actually wind D. C. and A. C. armatures 
under expert instructors. Write today for 72-pags 
illustrated book. It’a FREE. 

School of Engineering of Milwaukee 
P.E.-4, 415-17 Marshall St, Milwaukee, Win. 

Brand Ntw Guns 

OUTFIT and CHEMISTRY OUT-
f1 U n ™ beß,nner- Electrical and Mechanical hooka. 
A H. P. Wagner electric Grinder and Buffer. somathing 
new tor the home mechanic, carages and repair shops, 
fractional H. P. Wagner motors. Prices low. Satisfac¬ 
tion guaranteed, or money refunded. Literature for 
stamp. A. Urie. 333 W. Manhattan Blvd.. Toledo. Ohio. 

GENUINE 

Lamp Efficiency and Total Cost 

THE economy of a lamp cannot be 
judged by the number of hours which 

I it will burn, for the efficiency is by far the 
j most important factor affecting the total 
I cost of the light produced. The life of a 
I lamp depends upon the efficiency at which 
I it is operated, and it is Impossible to 
I alter one without affecting the other, and 
I the length of life which gives the most 
economical result in service depends on 
the cost of current and the price of lamps. 
Tn general, the high cost of energy justi¬ 
fies lamp lives being made shorter with a 
consequent gain in efficiency and any re¬ 
duction in the price of lamps also calls 
for higher efficiencies to give the most 
economical service. 

When consumers realize that the com¬ 
modity for which they are paying is light, 
and not current or lamps, they will realize 
that it is not economical to attempt to 
increase the useful life of a lamp by such 
means as running it on a circuit voltage | 
lower than the rated voltage of the lamp, i 
Minute care is taken to ensure that the | 
efficiency of transformation of energy in 
the power house is at the very highest | 
and it is surely useless to take this care 
if the final transformation of electrical I 
energy into the form in which it is re¬ 
quired, that is, light, is only carried out | 
at a small percentage of the possible effi¬ 
ciency which can be obtained. 

AHI II TCI.3? .knowledge books MU (JI I O 1 nstructlve, authoritative, profusely 
""***"• ■ illustrated in natural colors, etc. Not 

nno V. ~ i A*1? cheap «Ort. Contains everything 
bo.tb before and after marriage to en¬ 

joy health and happiness. I.urge Catiilog 4c. 
C. J. SMETANA & COMPANY. OWOSSO. MICH 

A " 
* accurate scale, strong dur¬ 

able construction with ex¬ 
clusive Gibson “easy-to-play” features, make this 
Gibson Junior banjo a wonderful value. A full sized 
instrument with solid ebony fingerboard and genuine 
Gibson construction throughout. Send now for com¬ 
plete information, FREE, about this or any other 
G bson instrument: New Mastertone Tenor Banjo, 
Mandolin Banjo, Guitar Banjo, ('ello Ban io. Mandolin 
Mandola, Mando-Cello, Mando Bass, Guitar, Harp-
Guitar. 

Satisfaction Guaranteed or Money Refunded 
Pay Postman Out- Price Plus Postage 

EDWARDS IMPORT TRADING CORP 
NEW YORK CITY 

SENDNOMOKS 
Z o Wes t Prices in MWk 
the Country 

?r\ shot 
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32 cal. with Extra I 
Magazine FREE 1 
25c*i e swoT blue stccl .. . $ 6.65 
25C*I 8 SHOT MAUSER  $ 11.50 

DON’T NR VIA Miles Away. I can show 
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B O  SET. Changes often 
_cost Less Thin One 
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increased over a certain amount, the only 
effect was a slight heat felt below the 
arm pits but this was later overcome by 

; reinforcing certain parts of the suit with 
I heavier wire to stand more current. 
I The principle of the action is shown 
in Figures 4 and 5. Here we have an 
electroscope placed in the center of a bird 
cage. It is well known that high fre¬ 
quency currents travel only on the outside 
of conductors. Hence, we are not sur¬ 
prised that even a very sensitive electro¬ 
scope will not be affected at all when 
Placed in a cage as shown, because the 
high frequency current only travels on the 
outside. If we take the cage away, as 
shown in Figure 5, the leaves of the elec¬ 
troscope will diverge as shown. 
There is still another way to show what 

happens ; see Figure 6. An ordinary elec¬ 
tric insulated wire is made of a center 
conductor with the insulation on the out¬ 
side. If we reverse this and put the in¬ 
sulation on the inside and the conductor 
on the outside, we obtain precisely the 
same effect as in the electric armor. 

In order to protect the lineman’s face, 
he can wear a wire mesh helmet or veil, 
which is also made of wire cloth and 
which does not obstruct vision or good 
ventilation. At the same time, it proves to 
be a very effective protector. The suit 
worn by linemen in action Is depicted In 
Figure 2, where we see a man working on 
a high tension line which may be of 200,-
000 volts or more. If a flashover occurs, 
the lineman will be none the worse for 
his experience, unless, of course, the spark 
is so hot that it would melt the suit. But 
in any event the lineman would have time 
to get away without being shocked and 
thereby avoid losing the use of arms or 
legs. 
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Earn $65 to $200 
A Week, Or Go In Business 
For Yourself And Make 

$3,500 to $15,000 
A Year 

» World, will make you an Electrical Expert canable 
of commanding big pay. The whole world of ele æ 
hart tO Practical man » he man who has 
had actual experience with electrical apparatus 
. oyne gives you a practical training on the greatest 
w’S °f epparatus of any institution in the 
World, everything from door bells to power plants. 

Not a Correspondence School 
tXdn y0"? mere “paper” electrician. We 

Practice on our mammoth outlay of 
We,train you in house-wiring by 

14 exactly ns it is done outside - not 
win^n about it The same applies to armature 
winding, power plant operating, motor installations 
automotive work and hundreds of electrical jobs 

EiSÄ« y°“ ‘° b— * "Ä 

No Books No Lessons — No Classes 

You Do Actual Work 
your head and hands on the same kind of electrical 
apparatus as you will find “out in the field” A^e 
lack of experience or education is no drawback Our 
students range from 16 to 60 years of age Covne 

îree’ * Life Scholarship which enables you 
to stay as long as you wart without extra charge oï 
return later for more practice, and assists you to a 
position after graduation Free Radio CoursJ included 

Earn while you LearnI We help students to secure 
jobs to earn a good part of their living 

expenses while studying. 

Send Coupon Now 

COYNE ELECTRICAL SCHOOL 
1300-1310 West Harmon St, Dept 15-74, Chicago, II). 
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LEARN 
BY DOING 

Every phase of all 
branches of 

ELECTRICITY 
taught by 

Actual Practice 
In America's foremost and oldest 
institution for trade training 

No Books Used 
Individual Inatructlon. 

Start Any Day 
Write for FREE 64-po«e "lolol 

THE NEW YORK 
ELECTRICAL SCHOOL 
31 W... 17*»» ^t N»w York City 

YOU TOO 

WANTED 

CATALOG 

American 
WHOLESALE 

íWí16WestI4thSt. Kansas City,Mo. 

Address EDITOR 
PRACTICAL ELECTRICS CO. 

53 Park Place, New York, N. Y. 

QUESTIONS 
Answers 

GIN EE RS—latest answers to 
questions asked at examinations; 

_ profusely illustrated. Price $2.£>0. 
STEAM BOILERS—Construction, c ire and operation 
170 Illustrations; complete and valuable information. 

catechism of steam, gasa electric en¬ 
gineering—Over 1.000 questions and answers. 
Price $2 00 All books written In Imple, concise 
EngllsMby expert authorities. r-irv 
R E A D E P U B. CO., 296 BROADWAY, N. Y. CITY 

Copies of the issue of 
PRACTICAL ELECTRICS 

OF 

FEBRUARY, 1922 
To complete our files 

We will gladly pay the full price 

.airing of lighting, garage*. 1‘—*. 
acaum cleaner», washing machia»», 
table lamps, etc. Moat complet» 
book »n everything electrical in 
•he home. See haw easy it ia; no 
electrician needed. 
Just send your nam» and »d-

dreaa. pay postman 11.00 plus • few 
cents postsge, or send a dollar bill 

wit» arder. Maney back if not aatiafied. Circular FREE. 

HOME BOOK CO., 388DE Arcade Bldg., Cleveland. Ohio 

amination for license. Illus¬ 
trations. diagrams. tables .etc. 

MARINE & STATION ARY E N-

__-
ELECT RI CI ANS-ald to ex¬ 

Latest Reflex Neutrodyne and Super¬ 
Heterodyne Circuits. 40 Diagrams, lat¬ 
est Hook-ups. Largest Complete Stock. 

CDCPIAI American Refrtfx 
EVERV^ di lUIAL super - Sensitive 
>^7®^ Crystal, 35c ea. Hot as Hot, Ev¬ 

ery Spot. Hear stations clearly. 
GUARANTEED ONE YEAR 
Jobbers and Dealers writ« 

for Quantity Discounts. 

Electrically Heated Floors 

Electrically heated floors have ' 
been introduced into Swiss dwelling , 

houses by the Electra A. G. of Wädenswil. 
It is pointed out in the Schweizerische j 
Bauzeitung that floor heating is best i 
suited to rooms fitted with stone or con- 1 
Crete floors and mosaic flooring. The | 
heater coils are placed within iron pipes 
which are embedded in the flooring, at 
suitable distances apart, but closer near I 
the windows than in the middle portion 
of the room. When the floor is built up 
of concrete beams with thick webs, the . 
pipes are placed in the recesses between 
the beams and are packed in these re¬ 
cesses with fine gravel. The concrete is 
covered with a layer of plaster on which 
the stone slabs or planks are placed. 
When the floor contains wooden beams ■ 
the space between the beams is filled with 
concrete, when the pipes have been fixed. , 
the wood itself being covered with a layer 
of gravel lest the structure become too ! 
rigid. Between the lower surface of the 
floor and the concrete containing the 1 
heaters an air space is left to prevent , 
radiation downward. That a considerable 
amount of concrete is wanted for the in- i 
stallation is considered advantageous in 
so far as the concrete stores the heat, so | 
that the current may chiefly be turned on 
during hours in which it is hardly wanted 
for lighting. The coils are drawn into 
the pipes like cables and are built up in ' 
links to retain flexibility. It is mentioned 
that the heaters are mostly fitted with 
two resistance coils, to be coupled in 
series or in parallel or to be used singly; । 
this is preferable to providing special ’ 
switches for separate heaters. 

Thawing Water Pipes 

DURING the last winter we paid 
plumbers something like $25 for | 

thawing out our frozen water pipes three 
times. 

The last time our pipes froze I did not I 
call a plumber, but having a long exten¬ 
sion cord and an electric grill, I attached 
it in the basement and placed the grill 
against the pipes. I then switched on the 
current and went about my housework. 
The grill was switched on until 10 o’clock 
and the pipes were thawed. The cost was 
less than fifty cents. Later, whenever it 
looked as though our pipes might be in 
danger I switched on the grill and warmed 
the pipes for an hour or so and our plumb¬ 
ing troubles were over. 

Contributed by 
Mrs. Alice LaRue O’Leaby. 

General Manager 
at 28 

How Mr. Rohrschneider Won 
Success as an Electrical Expert 

General Manager of his company at 28 years of age! 
Ills own boss—owns his home—married and happy and 
prosperous—that’s the remarkable success achieved by Wal¬ 
lace H. Rohrschneider, now General Manager, Secretary and 
Treasurer of the Hustisford Light. Power and Manufactur¬ 
ing Company of Hustisford, Wisconsin. 

Mr. Rohrschneider got his start toward his quick and 
brilliant success at School of Engineering of Milwaukee. 
There he received the practical, intensive and specialized 
training that enabled him to make good in a bjg way. 

Why Don’t You Get Into 
This Big Pay Field? 

The same kind of training that put Mr. Rohrschneider int» 
the ranks of the highly-paid Electrical Specialists will 
qualify you for brilliant success in this fascinating field of 
unlimited opportunities. Come to America’s Greatest In¬ 
stitution of Electrical Education. Learn by actual practice 
in our big laboratories with their magnificent equipment. In¬ 
cluding motors, dynamos, switchboards, ignition and light¬ 
ing systems, etc. Recognized experts give you personal in¬ 
struction every step of the way. 

Earn Your Way Through 
This Great College 

You can earn money to help defray your expenses while 
you are learning. Our wonderful co-operative plan brings an 
Electrical Career within the reach of every apibitious man. 
Our Free Employment Department secures positions for those 
students who wish to earn part or all of their expenses In 
addition, the Department will help you get a good position 
in the Electrical industry when your training is completed. 
BIG BOOK FREE -Mall the t-oupon today for our big new 

Illustrated catalog. Check the course that interests you most 
and we will send you special information. Read about the 
School that trains men for practical and quick success. See 
how easy it is for you to get the training that will enable 
you to step to a splendid position and a handsome income. 
Mail the coupon right NOW. No cost or obligation. 

Dept. P.E.-4, 415 Marshall Street. Milwaukee, Wit. 

MAIL COUPON NOW 

Measures Lightning Voltage in 
Seeking to Protect Wires 

A MEANS for definitely measuring the 
voltage of a lightning flash, which 

has long been a matter of speculation with 
scientists, was explained recently by F. W. 
Peek, Jr., consulting engineer of the Gen¬ 
eral Electric Company, in an address be¬ 
fore the Franklin Institute, Philadelphia. 
Mr. Peek told how, with a miniature 

village in the Pittsfield General Electric 
laboratory, he had been able to measure 
what percentage of an artificial lightning 
flash from his million-volt generator was 
induced on a miniature transmission line 
at a given distance from the flash. He 
said the experiments proved that when 
lightning struck 1,000 feet from a trans¬ 
mission line 1 per cent was induced on 
the line. The voltage of this flash was 
easy to measure, and multiplying it by 100 
the full voltage of the lightning was deter¬ 
mined. 
Mr. Peek explained that determining 

the voltage of lightning would prove help¬ 
ful in providing greater protection for 
transmission lines. 

SCHOOL OF ENGINEERING OF MILWAUKEE 
DepL P.E.-4. 415 Marshall St.. Milwaukee. WIs. 

please send me without any cost or obligation. full particu¬ 
lars of the electrical course 1 hare check«! and jour M« 
Free Book telllnc about your Institution and how It will nt 
me for a big position in the ••lectrical field. Also tell m® 
about your Earn-While-You-Leam plan. 

(Check courses interested In. and 
be sure to give your education.) 

- School of Practical Electricity—6 months or 1 year course. 
Complete general course, covering entire electrical field. 
—Institute of Electrotechnics —12 to 30 months course. 
Practical electrical training combined with thorough Acad-

—ColkgTof^EÍectrical Engineering-3 years’ course Regular 
collegiate work granting R. S. Degree. 11 High School units 
or diploma from our Institute of Electrotechnics required for 

-Commercial Electrical Enqineerinq—1 year course. Thou-
lands of Trained Men wanted In thia 
High School units or diploma from our Institute of Electro 
technics required for entrance. 
—School of Automotive Electrictiy—3 to ß 
all systems of starting, lighting. Ignition, and 
teries for automobiles, tractors, air craft, etc. Intensiv» 

—Armature Winding and Motor Generator Repair Cours®— 
3 to G months' course. Brief, but intensely practical, lead-

—Electrical 'Home-Servcie training with laboratory facllt-
lies, for those who cannet come t® Milwaukee. 

Nims..--

Street . 

City . 

Age. Education.. 
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Ad-lets lor the June issue must reach us not later than April 20th. 

The Circulation of Practical Electrics is more than 57,000 
Practical Electrics Company, Inc., 53 Park Place, New York, N. Y. 
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igents Wanted 

Big Money and Fast Sales. Every owner buys 
Gold Initials for his auto. You charge $1.50; 
make $1.35. Ten orders daily easy. Write for 
particulars and free samples. American Mono¬ 
gram Co., Dept. 226, East Orange, New Jersey. 

We Want Salesmen and Agenta, either whole or 
•ide line, to sell our low nriced radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 233 Fulton St., New 
York City. 

Attention—Agents! Big money-making proposi¬ 
tion. Mozart Felt Rug, guaranteed made of en-
’irely new felt. Rapid Seller. 100% profit. Sample 
prepaid $1.75. Write today for full particulars. 
Maisley-Payne Mfg. Co., 20M Sudbury St., Boston. 
Mass. 

American Made Tor» 

Manufacturers on large scale, also homeworkers, 
wanted to manufacture Metal Toys and Novelties 
Barking Dogs. Wag-Tail Pups, Wild Animals. 
Automobiles. Indians. Cow-Boys, Baseball Players. 
Cannons. Toy Soldiers, Crowing Roosters. Statues 
of Liberty, Miniature castings of Capitol, Bathing 
Girl Souvenirs and others. Unlimited possibilities. 
Guaranteed casting forms furnished manufacturers 
from $5.00 up. with complete outfit. No experi¬ 
ence or machinery necessary. Hundreds made 
complete per hour. We buy goods all year and 
pay high prices for finished goods. Cash on de-
livery. Contract orders placed with manufacturers 
Enormous business waiting to be taken care of in 
1924. Catalog and information free. Correspon¬ 
dence invited only if you mean business. Metal 
Cast Products Co., 1696 Boston Road, New York 
Established since 1912. 

Art 

Art Objects, Special Books, Pictures. Particu¬ 
lars free. Send no money. O. W. Miller, 27CX 
Warren St., New York. 

Rooks 

“Lights, Colors, Tones and Nature’s Finer 
Forces,” including Vibrations : Electromagnetons : 
Odic-auras : Radio; Coldlights: Coming Inven¬ 
tions; Marvelous opportunities: 260 pages; Satis¬ 
faction Guaranteed ; $2.00 ; Table Contents Free. 
P. E. Stevens, Publisher, 242 Powell, San Fran¬ 
cisco. 

Hypnotism You can learn ; complete system of 
methods used, fully explained in our 25 easy Les¬ 
sons, guaranteed $1.00 Postpaid. Henry È. Col¬ 
lins Co., 197 Fulton Street. Brooklyn. N. Y. 

Mystery of Mind Reading revealed; fascinating; 
illustrated ; only 25c postpaid. P. E. Collins Co.. 
32 Liberty Street, Hastings, Brooklyn, N. Y. 

Sixth and Seventh Books of Moses. Albertus 
Magnus, Pow-wows, Egyptian Secrets, Black Art, 
$1.00 each, 3 for $2.00. All postpaid. Henry E. 
Collins Co., 197 Fulton Street, Brooklyn, N. Y. 

Experimental Electricity Course in 20 Lessons. 
By S. Gemsback and H. W. Secor, E.E. A course 
of the theory and practice of Electricity for the 
Experimenter. Every phase of experimental elec¬ 
tricity is treated comprehensively in plain English. 
New experiments are described and explained and 
nearly every application of Elect rici tv in modern 
ife is given. 160 pages—400 illustrations. Flexi¬ 
ble cloth cover. 75c postpaid. Stiff cloth cover. 
51.25 postpaid. Experimenter Publishing Co., Book 
Dept.. 53 Park Place, 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 samp education as 
you would get at a college or university. See our 
ad on page 345 of this issue for special 30-day 
offer. Chemical Institute of New York, 66 W. 
Broadway, New York City. 

Chemicals C. P. Tested purity and standard 
prices. Sunset Chemical Supply Co., Ellensburg. 
Washington. 

Rusiness Opportunities 

Make and Sell Delicious Confectionery. Pop 
Corn Balls, Crystallized or Cakes. Formula, $1.00. 
Charles A. Lutz, York, Pa. 

Get out of the rut; $100 sufficient; learn priv¬ 
ilege trading. Dept. X. Paul Kaye, 149 Broad¬ 
way, N. Y. 

Games and Entertainment 

Ma-Jong. Popular fascinating Chinese game. 
All love to play it. Send money order for $1. M. 
Hurlbert—Green St., Marshall, Mich. 

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. 

Free—Stop using Tobacco—We will give free in¬ 
formation how to conquer habit easily and per¬ 
manently. Results guaranteed. Anti-Tobacco 
League, Box M, Omaha, Neb. 

Help Wanted 

We Want Salesmen and Agents, either whole or 
"ide line, to sell our low priced radio books to the 
•rade. Excellent proposition for live wires. The 
E. I. Company, Publisher®, 238 Fulton St., New 
York City. 

Detectives Earn Big Money, Excellent opportu¬ 
nity. Travel. Great demand everywhere. Experi¬ 
ence unnecessary. Write American Detective Sys¬ 
tem, 1968 Broadway, N. Y. 

Employment in South America; classified lists 
of employers, $1. South America Information 
Bureau. Portland, Oregon. 

Money—Silvering mirrors, refinishing tableware, 
autolights, radiators, chandeliers. Outfits. Methods 

I free. Write C. Sprinkle, Dept. 87, Marion, Ind. 

Miscellaneous 

To the Public: Why not write a perfect hand 
when you can learn to write perfect in a few 
hours of pleasant practice with the aid of my 
patented calligraphic instrument? With the use 
of this instrument anyone can become a perfect 
penman, no matter how poorly they write now. 
Introductory price of the Calligraph is 25c. Send 
for yours today and write perfect tomorrow! 
Kloss & George Mfrs., 4223 North Keystone Ave., 
Chicago, Ill. 

Agents—Where to buy 12,000 articles wholesale. 
Actually worth $50. Enclose stamp. Wholesale 
Supply Co., Valdosta, Ga. 

For Boys—Everyboy’s Companion—Next six is¬ 
sues. dime. Sample, 3c. Sandelin Publishing 
House, Laurium. Michigan. 

Patent Attorneys 

Ratents—Send for form “Evidence of Concep 
tion” to l»e signed and witnessed. Form, fee 
schedule, information free. Lancaster and All-
wine. 288 Ouray Bldg., Washington. D. C. 

H. F. Lowenstein. Registered Patent Attorney 
Radio expert, 825 McLachlen Building, Washing¬ 
ton, D. C. 

Patents — Trademarks., Write for free Guide 
Bocks and “Record of Invention Blank” before 
disclosing inventions. Send mode) or sketch of 
invention for Examination and Instructions. No 
charge for the above information. Victor J. 
Evans & Co., 913 Ninth. Washington, D. C. 

Patents—My fees in installments. Advice book 
free. Frank Fuller, Washington. D. C. 

Patents 

< anadian and foreign patents secured. Fine ref¬ 
erences. Reasonable rates. Prompt, personal 
service. The Ramsey Co., 273 Bank St.. Ottawa. 
Canada. 

Patents For Sale 

Patent Application Blanks Free. Patents for 
sale. Patent News-31, Washington, D. C. 

Patent on Switch for Street Railways. Motor-
man throws switch while car is in motion. Chas 
Strayer, 127 Leslie St., Johnstown, Pa. 

Personal 

Lonesome! Make New and True Friends. Wriie 
Polly Gray Club. Box 186N. Denver. Colorado 
btamp Appreciated. 

Correspondence Club. Many wealthy member, 
everywhere. Fascinating particulars 2c. Smith 
Box 1167Y, Denver, Colo. 

Old Reliable; most successful matrimonial club 
in the West. 1821 West Fairview. Spokane, Wash. 

,oExch£nBC rheery Letters with new friends. 
Write Betty Lee. Inc.. 4254 Broadway. New York 
City. Stamp appreciated. 

Radio 

Wholesale Prices on Radio Supplies, 20% dis¬ 
count on standard sets. Thomas Radio Supplv 
t o.. Muncie, Ind. 

\ acuum Tubes repaired and guaranteed, $3.25. 
Harold Rittenhouse. 631 W. Grove. Pontiac. III. 

...Thf How and Why of Radio Apparatus, by H. 
E j- 4.This newest book on radio mat¬ 

ters fulfils a distinct gap in wireless literature in 
that, while the treatment is made as understand-

♦ as ^rom mathematics as possible, it 
at the same time incorporates a wealth of tech¬ 
nique and instruction for the Radio Amateur th. 
Radio Operator—the Installation and Designing 
Expert—as well as teachers and students of the 
subject m 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 

are en»?aRed in any branch of the 
Radio or allied arts at all, you will surely need 
this latest contribution to radio literature, which 

destined be f°und 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 
tex** —The Induction Coil; The Alternating Cur-
rent Transformer; Radio Transmitting Conden¬ 
sers; The Spark Gaps; Radio-Transmitting Induc¬ 
tances; Radio Receiving Tuners; Radio Receiving 
( ondensers ; 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. Sizes 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. 

Salesmen Wanted 

A Salesman Wanted in every town or city within 
¿5 miles of a broadcasting station to sell Radio¬ 
gem. the complete radio receiving set that retail* 
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 $1.35 for sample outfit. The 
Radiogem Corp., 66-R West Broadway, N. Y. City. 

Stamps and Coins 

Stamps—50 varieties, Brazil, Peru. Cuba, etc., 
10c. 50 different U. S„ 25c. 1,000 hinges, 10c. 
1.000 mixed. 40c. List free. C. Stegman, 6957 
Cote Brilliante. St. Louis. Missouri. 
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THE RADIO POLICE CAR 

THE IOOZ< WIRELESS MAGAZINE 

--

25 Cents 

25 Cents 

January 
1924 

Over 200 Illustrations 

IN THIS ISSUE 
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PICTURES TELL THE STORY IN ‘‘SCIENCE AND 
INVENTION.” Comprehensive, timely and self; 
explanatory illustrations make the new SCIENCE 
AND INVENTION more interesting than fiction. 

SCIENCE AND INVENTION combs the world for new 
and interesting articles. Whether it be in a nearby 
laboratory, an observation station on Vesuvius, a 
party of naturalists in the jungle, or in your own 
Cmnf vard_if it is of general scientific interest, and 
new, it will be reported^in SCIENCE AND INVEN¬ 
TION. 

AN ELABORATE NETWORK OF CORRESPONDENTS is 
• maintained by SCIENCE AND INVENTION You can 

be part of this great system anc enter our $12,000.00 
Prize Contest. Write and ask for the details. 

EARLY AND ACCURATE REPORTS, careful handling by 
our editorial and art departments, and the ability of 
its editors to give its readers just what they want, 
has made SCIENCE AND INVENTION a by-word in 
every school, college and other institutions of learn¬ 
ing and has won for it a place in every home. 

SCIENCE AND INVENTION is quoted more often by 
scientists, the press and contemporaries, than any 
other scientific publication in the world because n 
you see it in SCIENCE AND INVENTION it is SO 
—and it is NEW. 

Subscription Price 

RADIO NEWS 
“ The Largest Radio Magazine in the World. ” 

RADIO NEWS is greater in circulation, content, number 
of pages, articles and illustrations than any other 
radio magazine in the world. 

RADIO NEWS is read by more than one million radio 
enthusiasts every month—a certain proof of its qual¬ 
ity—and popularity. 

RADIO NEWS is a progressive education in radio. It 
treats its subject completely, comprehensively, from 
every angle. 

R ADIO NEWS is not for the technician, engineer or radio 
amateur alone. It is of equal interest and value to 
the beginner or layman. 

R ADIO NEWS tells you how to build it, operate it for 
best results, repair it. Answers your questions and 
keeps you in touch with everything new. 

RADIO NEWS is just as much a part of your radio outfit 
as the apparatus itself. If you have any interest 
in radio whatever it should be on your reading list. 
Send in Your Subscription Today and Keep 
Apace with the Ever Changing Radio Held 

Subscription Price 
One Year, $2.50. Canadian or Foreign, $3.00 
Two Years, $4.25. Canadian or Foreign, $5.25 

Or at all news stands 25 cents per copy. 

$2.50. Canadian or Foreign, $3.00 
xearo, $4.25. Canadian or Foreign, $5.25 

Or at all news stands at 25 cents per copy. 

OBEY THAT IMPULSE! 
SEND IN YOUR SUBSCRIPTION NOW 

SCIENCE AND INVENTION _— 

RADIO 
NEWS 
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Reflex Receiver . 
Cockaday Receiver .. 
Neutrodyne Receiver .. 

• 50c 
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cast stations, enclosed in a two-color heavy 
manilla envelope 9^5x12 inches. ’ 

Price 50c 

apparatus more efficient and gives you a thorough 
knowledge of radio science. This set of five hand-
somo Lecture Books are a complete radio libran’. 
To own them is like hating a trained engineer or 
instructor at your side, answering questions, point¬ 
ing the way No matter what your interest in 
radlt». take advantage of this attractive special offer 
and be the owner of this fine set of books 

“CONSRAD” Pattern No. 9 
About Aerials 
Ihor Construction 

Special 
at 

$1.25 

struction pamphlet giving complete de¬ 
tails as to the parts required, tools 
needed, and even how to tune. 

All these are contained in a two-color 
heavy manilla envelope. 9%xl2". 

All the technical details and a thorough explana¬ 
tion of radio reception, written in easily under¬ 
stood. non-technical language by a foremost radio 
engineer and Inventor. The five Lecture Books with 
over 100 graphic drawings give you the knowledge 
to intelligently buy, design, build, operate ami 
maintain radio receiving apparatus. Tells you how¬ 
to locate and correct troubles, how to make your 

z dealer’s or direct from us on receipt of $1.25 
If you prefer we will send it C.O.D. ami you can pay the postman on receipt. 

The Consrad Making Your Own series consists of plans for the construction of the 
mo st popular radio circuits and are arranged so that anyone can construct a receiving set as 
eas lj as a woman can sew the simplest dress. Blue prints are furnished for drilling he nanek 
Farh" lr"t? theparts “.d a four-page pamphlet contains complete instruction even a^s to tuning 
Md sells aV” 1S COntained 111 a two c"lorcd heavy manilla envelope 9%xl2" ^Qq 

For Sale at All Reliable Radio Dealers 
or 

THE CONSRAD CO. 
Publishers and 
Sales Agents 

233 FULTON ST., N. Y. CITY 

Here is Your Chance to Learn All You Can About RADIO 
The $10.00 “Radio Reading Course 

Make a Short Wave Regenerative Receiver 
»< i detector an*l Amplifier Units. 
" ’ Radiophone Crystal Set...... 

Reinartz Receiver. 

l’acket B 20 Radiophone Diagrams with Supplements 
14 Radio Formulae and Diagrams 

V All About Aerials and Their Construction 
E Radio Amateur’s Practical Design Data 

Make Your Own ST 100 
Receiver — > 

The S. T. 100 receiver employing a circuit devised 
by John Scott-1 aggart of London, has proven to be 
one of the most efficient sets of reflex variety for 
broad-casting reception. 

\\ hile only two tubes, a crystal detector are used, 
the energy amplified of incoming signals is powerful 
enough to operate any type of loud speaker without 
additional amplification. 

The quality of reception will astonish those who 
are familiar with the performance of other circuits. 
Another important feature is that the set tunes 

sharply, which is one of the utmost requisites of an 
ideal receiver. 

The packet consists of blue prints for drilling the 
panel, wiring the apparatus, and a four-page in-

Consrad Cloth Map of 
U. S. Broadcast Stations 

The Consrad Radio Map is different from all 
other maps in that it is printed on CLOTH and 
with proper care will last a lifetime. 
The Map measures 17x22" and contains a special 

distance computing gauge of our own design which 
enables one to determine the distance in miles be¬ 
tween any broadcast station and his receiving set 
at a glance. 
Another special feature of this map is a novel 

Finder device for locating a broadcast station in 
quick time. 
A complete list of broadcast stations are given on a 

separate sheet which can be fastened to the map by 
ordinary paper fasteners. 
The map furnished in two colors with the sheet of broad-
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TEN IN HAWKINS ELECTRICAL GUIDES VOLUMES 

SEND NO MONEY—SEND ONLY THIS COUPON 

Occupation 

of the ten numbers. 
SHIPPED FREE 

Home Address 

Reference April 

¡HawkisS 
¡Electrical 

Guide 

AC 
(SYSTEMS MOTORS 

I 28« E-<883 2201 

$1 A VOLUME 
$1 A MONTH 
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WIRELESS 

BELLS 
LIGHTING; 

^ELECTRICAL 
SQuide 

hktricity 
magnetism 
INDUCTION 
experiments 

Hawkins 
EltCTRICAl 
Guide 

Hawwns 
¡Electrical 
[Guide 

3500 PAGES 
4700 PICTURES 
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dynamos 
motors 
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testing 
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'Guide 
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¡CUIDE j 

Let These Guides 

' A.C. -J 
WIRINi I 
POWER 
STATIONS 
UllPNO* 
¡ WORK. 

Railways 
motion pictures 
MnoMoBiits; 

IGNITION I 

Not a cent to pay until you see the books. No obligationto buy un'“s 
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. 

THEO. AUDEL & CO., 
72 Fifth Ave., New York City 

Please submit me for free examination. HAWKINS 
! ’ ELECTRICAL GLIDE (Price $1 a number). Ship at 
J once prepaid, the 10 numbers. If satisfactory, I agree 
; to send you $1 ’within seven days and to further mail 

you $1 each month until paid. 

¡ta» 
Electrical 
Guide 

ruiuiwt frir ; 

nWlWOMIA ’ bÍeÍners 
corntERSl ÍmSnc 
RECTIFIER^; hnstrumOIS 
- z 

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 Motore Transformers -
Converters Rectifiers—Alternating Current Systems Circuit Bre»k--” 
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing 
_Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 

Elecirtcitgi 
at your finder ends 

1AWKINS 
ÎLMRWI 
Guide 

'Hawkish 
¡Electrical! 
¡Guide 



Electrical Maintenance and Repair— 
5 volumes 1736 pages—1818 illustrations—library binding 

'■'GRaw.hU 
A COM?««1' 

THESE five volumes contain the largest col¬ 
lection of practical methods for electrical re¬ 
pair and maintenance men ever put together 

in book form. 

l.vriy 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 
w rong. 

'I hey cover every phase of electrical repair and 
maintenance work from armattire winding to the 
correction of brush troubles. And the treatment is 
always from the practical man’s standpoint. 

1 undamental laws and rules are discussed when 
necessary, but there is no hard-to-understand theory 
or discussion of design. All of the material pre¬ 
sented in these five bonks has been obtained from 
actual experiences. The library outlines the practical 
remedies that have been applied bv repairmen all 
over the country in the solving of puzzling electrical 
problems. 

ARMATJ3E 
'VlNDftC 
Motor 
Repair 
Braymer 

X1F1NG 
f\G3AMS 

¡■ECTRICAL 
«WTJS 

AND 
'.AU awns 

WlLNG 
Eduction 
Motors 
Dudley 

andBook 
OF 

ÍETH0DS 

/G.RAW-HUJ. 
COMPANY 

'i'GRAW-HIU. 
COMPANY 

''GRAW-KL' 
'■KCOMPAN1

'uECTRICAL 
ACHINERA 

Annett 

'«aw-hu 
'•■'cupaKí 

\ Seven good reasons why you should 
have these books 

books in this library discuss actual repair jobs and show vou 
step what to do when anything goes wrong. 
show you how to locate and remedv motor and generator

troubles. 
3. I hey show you how to reconnect motors to meet anv co ulition 

of voltage, phase, frequency and speed. 

1. The five 
step by 

2. Thev 

370 Seventh Ave., 
New York. \4. They give you suggestions for preventing electrical machin 

troubles. 

get better 
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City and State. 
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Gentlemen : 
Send me the LIBRARY 

no agents. You simply 
books, postpaid, in ten 
them on our convenient monthly payment 
plan. 

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

month until the special price of $1 1 X 
has been paid. If not wanted, I will ’ 
write you for return shipping instruc¬ 
tions. (Write plainly and fill in all lines.) 

—no money in advance 
‘—easy monthly payments 
\ If you keep these books after looking them over send 
\ us $2.00 in ten days. The balance may lie paid in 

monthly instalments of $2.00 until the price of 'he 
k library $14.00- is paid. Send for the books tod ay. 
V hill in and mail th< coupon. No money down 

OF ELECTRICAL \ 
MAINTENANCE AND RE- X 
PAIR (shipping charges pre- \ 
paid), for 10 days’ free exam¬ 
ination. If satisfactory, I will 
send $2 in ten days and $2 per 

5. I hey cover fully the rewinding of motors. 
6. They present information that will hel 

service out of your eleÄrical equipment. 
7. They give you tables, data, kinks that vn 

of priceless value every day or. every job. 

These books tell you-

How to replace commutator segments*— 
How to connect an induction motor 
winding to meet any condition of 
voltage, phase, frequency and speed— 

How to check this reconnection to know 
if the motor will operate under the 
new condition— 

How to draw a diagram for any wind¬ 
ing 

Ten most common defects in windings— 
How to locate defects 
How to figure a new winding for an 

oid core-
How frequency affects winding and 

r.p.m. 
How performance is affected by a 
change in winding— 

How to find out what the trouble is 
when a motor or generator will not 
run— 

How to remedy the trouble— 
How to keep electrical machines in 

first-class operating condition 
How to re-arrange a three-wire system 

to reduce voltage fluctuations—-
How to test meters— 
How to turn down a commutator— 
How to insert spare transformer in 

star-delta group-
How to remove defective fieid coils— 

And hundreds of other practical 
methods and kinks 


