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Do Your Own Wiring and Save 50% 
Anyone can become an expert wireman anti secure a license by following 
the simple rules given in ‘'Standard H iring” —1924 edition just out 

ESTABLISHED 1S94 THE 1924 EDITION PUBLISHED ANNUALLY 

“Standard Wiring” 
ENDORSED BY THE WIKING DEPARTMENT OF THE JOINT ('OMMITTEE FOR BUSINESS 

DEVELOPMENT IN THE MOVEMENT TO “ELECTRIFY” 

For twenty-nine years this book has been the acknowledged authority on electric light 
and power wiring and construction, and is in constant use by the central stations, wiremen, 
contractors and engineers throughout the United States and Canada. It is the only up-to-
date book on the subject published. 

This latest edition contains over twice the amount of useful information ever before 
published. The National Electrical Code explained and illustrated. New illustrated chap¬ 
ters on Outside Wiring and Inside Wiring for all systems for both direct and alternating 
currents; House and Residence Wiring, Garage Wiring, Theatre and Moving Picture 
House Wiring, Marine Wiring, Electric Sign Wiring. 

How to install, operate and care for Generators, Motors, Storage Batteries, Meters, 
Electric Ranges and every kind of wiring device for light, heat and power. How to 
secure the proper illumination for every condition; latest Mazda lamp data; 250 electric 
terms and their definition and values; the complete Metric system; fifty-two of the latest 
tables on wires and wiring; all dimensions, weights and capacities of wires and cables for 
copper, brass and iron; tables, showing at a glance, and without any figuring, the right size 
of wire for power or lighting jobs for any capacity. New edition just out. 

418 Pages— 186 Illustrations— Leatherette (’over— Gilt Edges— Pocket Size—Price S3.00 

OVER 550,000 COPIES SOLD 

Design Your Own Lighting System 
Use the best and most efficient methods of lighting by following the simple rules and 
illustrations in this book compiled by the greatest illuminating experts in this country 

ESTABLISHED 1922 

“Standard Lighting” 
ENDORSED BY THE LIGHTING DEPARTMENT OF THE JOINT COMMITTEE FOR BUSINESS 

DEVELOPMENT IN THE MOVEMENT TO “ELECTRIFY” AND BY THE 
SOCIETY FOR ELECTRICAL DEVELOPMENT 

Seventeen of the leading illuminating engineers of this country prepared and edited the 
seventeen complete chapters, or parts, which make up this book “Standard Lighting” with 
incandescent electric lamps. Every phase of lighting and illumination is treated in this 
most practical and up-to-the-minute book. It is the acknowledged standard work on the 
subject and is solving the lighting problems for the leading central stations, architects, 
engineers, contractors and the installers of lighting fixtures throughout the country. 

CONTENTS 

ILLUMINATING FUNDAMENTALS—ILLUMINATION DESIGN DATA—STORE AND SHOW 
WINDOW LIGHTING—INDUSTRIAL LIGHTING- LIGHTING OF OFFICE BUILDINGS AND 
DRAFTING ROOMS—SCHOOL LIGHTING RESIDENCE LIGHTING—CHURCH LIGHTING-
LIGHTING OF PUBLIC BUILDINGS LIGHTING OF HOSPITALS AND DENTAL OFFICES— 
FLOOD LIGHTING—LIGHTING FOR OUTDOOR SPORTS LIGHTING FOR INDOOR RECRE¬ 
ATIONS MAINTENANCE OF INTERIOR LIGHTING SYSTEMS—MODERN PRACTICE IN 
STREET LIGHTING—ELECTRICAL ADVERTISING—SIGN LIGHTING—CODE OF LIGHTING 

272 Pages— 240 Illustrations— Leatherette (’.over— Gilt Edge»— Price $3.00 

Either book sent postpaid on receipt of 83.00—Both books sent for S3.00 

H. C. CUSHING, Jr., Publisher, 10 West 40th Street, New York, N.Y. 

The Two Greatest Electrical Books Published 



Practical Electrics for May, 1924 353 

ELECTRICITY 
III Send You 
This Rook FREE! 

Thousands of men 
have found this free 
book the starting point 
to big money jobs and 
success. You should 
have it. 

the biggest jobs; to travel, to be a man 
of influence—to have a salary of $5,000 

to step right into jobs paying from $50 to $150 a week. 
To prove my statement I will send you Absolutely 
Free a big illustrated booklet which I have just written. 

To Prove Yau Can Qualify for i 
The Biggest Jobs in^rSweeks1

You know there is no field in the world that offers such ' 
money making possibilities as ELECTRICITY. And 
now, thousands are qualifying a new quick way in spare 
time in their own homes. I will train you in 20 weeks, 

Don’t stand back now on account of 
education, experience, age, or 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.” 

Actual Shop Methods In Your 
Own Home. 

For I have devised the wonderful 
new copyright Shop Type 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 in 
automobile and tractor starting light¬ 
ing and ignition work because you will 
have had actual experience, which no 
other correspondence school can give 
you, but which means everything. 

Backed by Lincoln Institute of 
Technology 

This new system of teaching elec¬ 
tricity has proved so successful that it 
has been highly recommended and en¬ 
dorsed by the Lincoln Institute of 
Technology. When you enroll you 
know that you are backed by this insti¬ 
tution. You receive free, Employment 
Service and Expert Advisory Service as 
long as you live. 

Free Outfit 
There is such a call 

for men that we are giv¬ 
ing free, an Electrical 
outfit for experimental 
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 Electrical tech¬ 
nician, capable of man¬ 
aging and supervising ten 
or five hundred men on 

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 pointing the 
way for thousands to big money in elec¬ 
tricity. The coupon brings you this 
book entirely free, without obligation. 
Fill it out. 

S. & H. ENGINEERING CO. 
Affiliated w th the Lincoln Institute of Technology 
Dept. E-23, 1422 W. Monroe Street 

Chicago, Illinois 

FREE— FREE OUTFIT COUPON 

S. & H. Engineering Co., 
Chief Engineer Smith, I 
Division of Lincoln Institute of Technology, 1
Dept. E-23, 1422 W. Monroe St., Chicago, Illinois. | 

Please sen«! me at once your big book. “How to Get the . 
Better Jobs in Electricity,” and full particulars of your I 
course in practical electricity, your free outfit and your free ■ 
employment service offer. I am not obligated in any way. I 

Name . | 

Address . 

City . State. j 

Give age if under 18. b 
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Simple 
Simple 

Rain Signal. . 

Contact Relay 

High Frequency Buzzer 

Testing Electric Cord... 

Electric Phonograph . . . 

Cold Weather Alarm... 

Bar Rheostat 

Electric Locks 
Condensers . . 

Uses for Paper Fasteners 

Chair Switch . 

Unique Illuminated Car. 

Hudson River Vehicular Tunnel 

Simple See-Saw . 
Electric Oracle . 
Electricity Catches a Thief 
Imatest Electrical Patents. 
Short-Circuits . 
How and Why?. 

Simple Method of Copper Plating 

Fixed Condenser . 

Switch Pedal . 

Motor Made with Buzzer 

Multiple 

Simple 

Contest . 

Electric Camera Shutter. 

The Man Who Saw Beyond. 
By James Pevey. 

Dwarf and Giant Lamps. 

Lamp from Telephone. 

Cord Stroboscope . 

Healing Rays . . 

Surgical Chandelier . 

Cigarette Holder and Lighter. .. . 

Pilot Lamp for Motor Cars. 

Stop Light Tell-Tale . 

Historic Incandescent Lamps. . . . 
By T. O’Conor Sloane, Ph.D. 

Battery Charging Switchboards. 
By A. Giolitto. 

Making a Commutator. 

Odd Telephones (Continued). 

Analogies and Others. 

Electric Oil Feed for House Furnace. 
By George G. McVicker. 

High Tension Condensers. 
By Curtis Kissel. 

Measuring Voltage Variations in Arma¬ 
tures . 

Tesla Coil . 
By Horace Brooks. 

in Odd Electrical Experience 

Illumination . 
By Henry Harrison. 

Turbine Flashlight . 

Lightning Experiments . 
By Clyde J. Fitch. 

Utilizing Solar Heat. 

Window Attraction . 

Wheel-less Electro-Magnetic Coaster. 
By H. Gernsback. Member American 

Physical Society. 

Telephone Trolley . 
By Isaac Ceballos. 

Electric Washer Clamps on Any Tub.... 

Building a Thermogalvanometer. 
By Dr. Russell G. Harris. 

Coin Replicas . 

Efficient Electrophorus and Electroscope.. 

Some Primary Batteries. 

$100 Old Telephone Receiver Contest. 

Awards in the $50 Special Prize Contest 
for Junior Electricians and Electrical 
Experimenters . 

Removing Nails from Grain. 
Electric Letter Box. 

When the Lights Go Out. 

Revolving Armature Motor. 

Chemical Rectifier Jars. 

Multiple Push-Button Connections. 

Electrocuting Flies . 
Electric Ignition of Flashlight Powder. . . 

Rain Alarm . 

Motor Driven Bell. 

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

l’RAtyrïCÀL ELECTRICS is for sale at all news stands in the United States and 
Canada; also at Brentano'*., 37 Avenue de 1'Opera. Paris. . 
HOW TO SUBSCRIBE FOR PRACTICAL ELECTRICS. Send your name. 
address and remittance to Germott Publishing Co., Inc., 53 Park Place, New York. 
PnhlUhpd hv EXPERIMENTER PUBLISHING CO., INC. (Germott Publishing Co., Inc., owner) 1 ubllshed by Bai 1 r.n 1 1 dm nia m , pub||shers (>f ««Science aIld invention” and “Radio News’* 

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 Ü. S. stamps accepted (no foreign coin or stamps). Single copies 25 cents each. A 
sample will be sent gratis on request. Checks and money orders should lx* 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 Im- returned unhss full postage has lieen included. All accepted contributions 
are paid for on publication. A special rate is paid for novel experiments; good photo¬ 
graphs accompanying them are highly desirable. PRACTICAL ELECTRICS. 
MONTHLY entered as second -class matter October 14. 1021. 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 reproduced without giving full credit to the 

Mention the name of the magazine you arc ordering. We abo publish RADIO NEWS 
and SCIENCE AND INVENTION. Write early. • 
RATES AND TERMS. The subscription rate for PRACTICAL ELECTRICS is $2.50 
per year. (12 numbers.) When remitting do so by check, money order or registered 
letter, if cash is enclosed. Avoid sending cash through the mail if possible. Subscrip¬ 
tions for less than one year are not accepted. Subscriptions may be made in combina¬ 
tion with RADIO NEWS or SCIENCE AND INVENTION with consideral le saving. 
Send postal for special rates. Subscriptions start with the current issue, unless other¬ 
wise ordered. , , . . 
POSTAGE. We prepay postage in all parts of the United Slates. Mexico and Island 
possessions. For foreign or Canadian subscriptions we require 50 cents in addition to the 
subscription price for additional postage charges. .... . . 
CHANGE OF ADDRESS. Notify us as far in advance as possible. It requires several 
weeks to make an address change on our records. Always write clearly, giving your 

II. GERNSBACK, President S. GERNSBACK, Treasurer R. W. DeMOTT, Secretary 
General Advertising Department, 53 Park Place, New York City 

Western Advertising Representatives, Finucan A McClure, 720 Cass street, Chicago, III. 
Kansas City Advertising Representative, George F. Dillon. Republic Building, Kansas City, Mo. 

Pacific Coast Advertising Representatives, A. J. Norris Hill Co., Hearst Building, San Francisco, Cal 
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Examine this Library for 10 Days Free 
W E WANT to place these books in your hands for 10 days’ Free Exami¬ 

nation. No expense to you—we pay all the charges—take all the risk. 
It is only by seeing and actually trying the books out in your work that you 
can determine their value. 

Fill in and mail the coupon below. The books will be sent to you by return 
mail. J J

Electrical Maintenance and Repair 
5 volumes—1736 pages—1818 illustrations—library binding 

Three big printings in six months! 

No set of books that we have brought out in recent years has met with such 
instant favor as the Library of Electrical Maintenance and Repair. 
The first printing, big enough we thought to take, care of a year’s sale was 
cleaned out in less than two months’ time. 

A second printing, almost three times as large, was ordered, and this went at 
an even faster rate than the first. 

Now we are filling orders from a third printing that is five times as laree as 
the first. 

A few of the diagrams— 
these books give you 

Standard group diagram*— 
Typical wave diagrama— 
Miscellaneous group and wave dia¬ 

grama— 
Developed winding diagrams showing all 

coils— 
Diagram of low voltage, D. C. gener¬ 

ator and feeder pane! with circuit 
breakers— 

Connections for D. C. generator panel, 
single-pole— 

Connections of plug switches for read¬ 
ing voltage of three-phase, four-wire 
generator— 

Connection for full reversing machine-
tool drum-type controller— 

Connections for 100-lamp constant-cur¬ 
rent transformer— 

Starting panel for D. C. reversing shunt 
motor— 

Transformer substation for single-phase 
3300-volt railway distribution— 

Connections of a mercury-vapor rectifier 
for charging a storage battery— 

And hundreds more 

This Library answers practically all the repair and winding 
problems that the electrician will meet in actual practice 

r I 'HE books discuss direct and alternating current 
A windings—repair shop methods for rewinding 

armatures—commutator connections—the testing of 
armature windings—the testing of induction motors 
for faults practical ways of reconnecting induction 
motors—commutator repairs—correcting brush trou¬ 
bles, etc. 

They tell you how to inspect and repair motor starters and gener¬ 
ators—how to diagnose motor and generator troubles—how to 

- figure new windings for old cores on induction motors. They 
give you scores of practical methods used by electrical repairmen 
to solve special problems. 

These books tell you-
How to replace commutator segments— 
How to connect an induction motor wind¬ 

ing 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 winding— 
Ten most common defects in winding— 
How to locate defects— 
How to figure a new winding or an old 

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-wirc 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 field coils— 

And hundreds of other practical 
methods and kinks 

No money 
down. Only 
$2.00 a month 
if you keep 
them 
You can secure the use 
of these five great books 
on electrical repair work 
for ten days’ free ex¬ 
amination. If, at the 
end of the free exami¬ 
nation period, you decide 
to keep the books, send 
us your first remittance 
of $2.00. The balance 
may be paid in monthly 
installments of $2.00 
until the price of the 
library—$14.00—is paid. 
Send for the books to¬ 
day. Fill in and mail 
the coupon. No money 
down, no agents. You 
simply agree to return 
the books at our ex¬ 
pense in ten days, or 
remit for them on our 
convenient monthly pay¬ 
ment plan. 

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

New York 

FREE EXAMINATION COUPON I 

Name 

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

ÍT8“*1 me the Library of Electrical Maintenance and 
Kepa'r, all charges prepaid tor 10 day»’ Free Examination. If satis-

W'-i “w ten days and $2.00 a month until $14.00 
has been paid. If not wanted I will write for shipping instructions. 

I 
I 
I 
I 
I 

■ Home Address . | 

■ City and State . 
I .   I 
■ Firm or Employer. ■ 

I Occupation ... 
■ P.Ê.-5I24 . 
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Electrical Experts 
IWiUTrainYou 
at Home to Fill 
a Bi¿ Pay Job 

Every man knows that Electricity is the biggest 
and fastest growing industry in the world today. 
Also, that no other line of work offers half the 
future—half as many chances for advancement. 
It’s THE FIELD OF OPPORTUNITY, the 

one line where positions are more numerous than 
trained men to fill them, where $75 to $100 a week 
is but a fair starting salary ; where the Experts, 
men who have been trained, and who know Elec¬ 

tricity as you know your A B C’s—make $10,000 
Sjs. a year and more. 

/ But it’s a field where ANY man can quickly 
f / reach the top, providing he is ambitious, and 
/ willing to learn. 

! ^bore. Inspecting construction of 
* switchboard and automatic circuit 
i breaker in C. E. W. Laboratory. 
! Right: View along west wall of 

C. E. W. Laboratory. 

FREE Ese of My Big 
Electrical Laboratory 

The pictures below show two groups of students doing 
special work in the C. E. W. Laboratory. This labora¬ 
tory is a wonderful place, filled with thousands of dol¬ 
lars’ worth of the very latest type of electrical ma¬ 
chinery and apparatus. Here my students may come 
for special work, or to work out ideas and inventions 
of their own. And there is no charge—the use of this 
laboratory is absolutely free, not only while you are 
studying, but afterwards, and you may come as often 
as you like. 
And that isn’t all. So far as I know the Chicago En¬ 
gineering Works is the only Correspondence School in 
the United States that offers free accommodations for 
its visiting students. We maintain at the Y. M. C. A. 
in Ravenswood, right near our plant, rooms for such 
students, and with these rooms go all of the privileges 
of the “Y”—the “Gym,” the “Swimming Pool, Bil¬ 
liard Room, etc. 
And there is absolutely no charge for these rooms— 
visiting students pay only for their meals. Its just 
another feature of our wonderful Student Service. But 
it’s these things that make “Cooke” training the fcert 
training in the world. Be a “Cooke” trained Electrical 
Expert. 

The'Cooke Trained Man is the'Big PayMan 
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Are in Bi£ Demand 
Fit Yourself for a Big Pay Job 

CookeTramedMenEam 
*70 to 200Weekly 

FREE Electrical Working Outfit 
work at to 

institution. 

Dept. 215 Chicago, Ill. 

Address. 

City and State 

Occupation. 

Earn $3500 to $10,000 a Year 
As Chief Engineer of the big Chicago 

Engineering Works I know exactly the kind 
of training you will need to make you an 
Electrical Expert, and I will give you that 
training, in your own home, through my easily 
learned, quickly-grasped, right - up - to - the -
minute, spare-time home-study Course in 
Practical Electricity. No big words, no wad¬ 
ing through a lot of dry mathematics, no 
useless theory; just a practical, workable 
knowledge of Electricity, taught in a practical, 
workable way, by the most practical and suc¬ 
cessful School in America. 

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 “boss-

J. R. Morgan, C. E. W. Student. Colum¬ 
bus, Ohio, Makes $30 to $50 a Day in 

Business for Himself 

L. L. COOKE 
Chief Engineer 

Chicago Engineering Works, 
Dept. 215. 2150 Lawrence Ave., 

Chicago, Ill. 
Dear Sir:—Send at once the “Vital 

racts containing Sample Lessons, 
}°ur Big Book, and full particulars of 

KC Outfi ! an(, .H omt Study Course 
all fully prepaid, without obligation on 

my part. 

a Herbert Dickersen, C. E. W. Graduate, 
: Warrenton, Va.. Makes $7,500 a Year. 

With me you do Practical work—at home. You start right in after the first few lessons __ 
your profession in a practical way. For this vou need apparatus—tools, instruments, materials and 
supplies and I give them to you absolutely free, the biggest, Lest and most expensive Working Out¬ 
fit ever sent out by a Correspondence School. 

Automotive Electricity Pays W. E. Pence, 
C. E. W. Student, Albany, Oregon, Ovar 

$.1,000 a Year. 

Earn As You Learn 
With me, again, you earn as you learn. Right at the start I give you a short Special Course in a 
branch of Electricity that will enable you at once to make money in your spare time Hundreds 
of my students have paid for their entire Course in this way. 

No Previous Experience Necessary 
It is not necessary that you ever should have done electrical work, or that you know anything 
about Electricity. You can read. You can write. You can think. And that’s enough. My train-
uig will do the rest, and will positively insure your success in Electricity. 

Your Money Back If You Are Not Satisfied 
absolutely no chance. If, when you have finished my Course, you are not entirely 

satisfied with the results, I guarantee now to return every penny you have paid me. And back 
ot me, in my guarantee, stands the Chicago Engineering Works, a million dollar 

Investigate! Mail Coupon 
Get the Vital 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 Avenue 

Be a "Cooke“Trained Electrical Expert 
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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. 

F. 721 Cass St., CHICAGO, ILLINOIS 
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Unique Hlomirmted Cair 
panel, which shows the city arms—com¬ 
posed of a liver bird, etc.—can be taken 
out and a special illuminated panel in¬ 
serted in its place. On this panel descrip¬ 
tive matter can be displayed, showing 
for what purpose the particular collec¬ 
tion is being made, e.g., on Armistice Day 
a panel will be fixed in the car showing 
the Flanders poppy, as a collection is be¬ 
ing made on that day on behalf of the 
disabled ex-service men’s fund. 
All the work in connection with the 

A very wonderful trolley car is 
shown in front and side view. Be¬ 
sides its decorative effect it carries 
a quantity of incandescent lamps 
and the panel on which the raven 
is drawn can be removed, allowing 
panels of other designs to be re¬ 
placed. The bird is called the Liver 
Bird, a title undoubtedly derived 
from the first syllables of Liverpool, 
and which has no connection with 
the physical organ. It is supposed 
that the bird was originally the 
eagle of St. John the Evangelist, 
and in some heraldic statements it 
is termed as a lever or cormorant. 

THE car illustrated here has been deco¬ 
rated lavishly in order that it may be 

displayed in connection with collections 
for local charities, such as hospitals, Red 
Cross funds, unemployment funds, dis¬ 
abled ex-service men’s funds, etc. 

The car is equipped with 5,209 incan¬ 
descent lamps, and the wiring is so ar¬ 
ranged that, by the insertion of automatic 
switches and rotating drums in the light¬ 
ing circuits, no less than nineteen differ¬ 
ent designs can be shown. The center 

decorating, etc., of this car has been car¬ 
ried out by the Municipal Department. It 
has given very great satisfaction in the 
English city, and has helped to augment 
considerably the collections already made 
in aid of different charities. 

ïrïï\L!i<dlsoim eIhlic^2.1gkíc, Tenmei 

TWO great tulles are being built across 
the Hudson River between New York 

City and Jersey City, deep down in its 
bed, to connect the two states. There 
will be a tunnel for east bound and a 
tunnel for west bound traffic, and each 
tunnel will have two roadways parallel to 
each other, one for fast and one for slow 
traffic, so that there will be virtually four 
divisions in the twin tunnels. 
The width of the roadway is to be 

twenty feet and the circular contour of 
the tunnels, with its flooring and ceiling, 
gives a total clearance of 13% feet. The 
maximum diameter will be 29 feet, and 
each tunnel will be 9,250 feet long. 
The illustration shows a model of a 

portion of one of the tunnels, which was 
constructed under the auspices of the 
Westinghouse Lamp Company for the 
purpose of determining and illustrating 
the lighting system. The tunnel must be 

An elaborate model of one of the Hudson River 
Tubes. Note the tapes with tags designating 
each part. 

perfectly Illuminated, without glano, for 
it is evident that there is every cnance 
of collision if the drivers become confused. 
The fact that all are going in the same 
direction obviates the possibility of col¬ 
lision to a certain extent, but this effect 
is not complete, because the two lines of 
vehicles are moving at different speeds, 
so divergence from the proper course 
might bring about a bad side-wiping col¬ 
lision. 
The estimated cost of the tunnel Is 

$42,000,000, and the income, presumably 
by a system of tolls, is estimated at 
$6,000,000 per year. 
Cards and ribbons on the face of the 

model were used to explain each part of 
the construction, and the caption tells 
what each ribbon indicated. The model 
has been exhibited in a number of lo¬ 
calities, and is a good example of the 
model maker’s art. 
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Illumination. 
By Henry Harrison 

1—The City of Universal Light. Observe the artificial aurora in the sky. 2—Present-day illumination. The firefly excels it all.. 8—1Neon lamp 
illumination' one of the g "at possibilities of the future. 4-A Neon tube lighting an entire room. 5-Lnminou. «all» do away wtth foe. of l.ght. 
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Illumination 
By Henry Harrison 

T
HE history of illumination com¬ 
mences previous to 4000 B. C., 
when crude flaring torches were 
used. Gradually Improvements 

were made, covering the use of oil, can¬ 
dles, gas, and finally electricity. Al¬ 
though from oil to gas was a great step, 
the most spectacular advances were made 
during the last half century, since elec¬ 
tricity was made a practicable source of 
energy. 
As a commercial proposition, electric 

lighting begins with the invention of the 
Gramme dynamo in 1870 together with 
the Introduction of the .Tablochkoff candle 
or light which was first announced to the 
public in 1876. In 1810 Sir Humphrey 
Davy had produced the first arc light of 
any magnitude, called the voltaic arc. It 
consisted of two charcoal pencils as elec¬ 
trodes connected to a powerful battery of 
voltaic cells. Many patents were taken 
out on arc lamps from 1840 to 1859 but 
none was successful as they depended 
apon primary cells for their source of cur¬ 
rent. 
The incandescent lamp was a piece of 

laboratory equipment up to 1878, at which 
time Edison produced a lamp with a 
platinum filament. From this time on 
the development of electric lighting has 
been very rapid, and the consumption of 
incandescent lamps alone has reached 
several millions a year. Only by com¬ 
paring our present lighting systems with 
those of 50 years ago are we able to 
imagine what we are likely to have 50 
years hence. 

J. B. S. Haldane, a biologist at Oxford 
University predicted that in the immedi¬ 
ate future, as far as England was con¬ 
cerned, the cities of dreadful night would 
be replaced by cities of endless day. Eng¬ 
land, he says, will be covered with rows 
of metallic windmills working electric dy¬ 
namos, which in turn will supply electric 
current for lighting purposes, and fifty 
years from now electric lighting will cost 
one-fiftieth of its present price. 
Although England may reduce the cost 

of lighting by employing thousands of 
windmills scattered all over the country, 
such a system is of no scientific advance¬ 
ment over present methods and it is a 

system that could be installed today with 
present equipment. America has many 
small windmill plants in the farming dis¬ 
tricts. We would no sooner consider 
illuminating our cities by night fifty years 
from now with present equipment than 
the people of this day would think of 
lighting them with candles. What then 
are the possibilities of improved lighting 
systems? 
The incandescent lamp today has per¬ 

haps a lower efficiency than any other 
electrical device. The best of incandes¬ 
cent lamps have an efficiency of only 
about 3 per cent. The other 97 per cent 
is wasted in heat and ultra visible rays. 
Other electrical apparatus, such as 
motors, generators, transformers, etc., 
have efficiencies ranging from 80 to 95 
per cent. Therefore the electric lamp is 
still a crude piece of apparatus and can 
be greatly improved. 
Nature is much more efficient in pro¬ 

ducing light than man. The firefly has 
an efficiency in the neighborhood of 90 
per cent. The light rays emanate from a 
chemical substance called luciferin. It 
is the firefly’s secret. In the form of a 
powder it glows brilliantly. The glow is 
produced without accompanying heat rays 
and soon fades out ; it can easily be re¬ 
juvenated so that it will glow again. 
When the chemist can synthetize luciferin 
cheaply it will make the most efficient 
source of light we know of, and unlike 
luminous paints, does not require ex¬ 
posure to sunlight to energize it. It is 
cold light, or light without heat. 
Neon gas lamps, which are now coming 

into extensive use for advertising pur¬ 
poses, are much more efficient than in¬ 
candescent lamps, and represent a step in 
the right direction. This lamp derives 
its luminosity from an electric discharge 
between two electrodes enclosed in a rare¬ 
fied atmosphere of neon gas. It will op¬ 
erate on about 180 volts D. C. minimum, 
the cathode only becoming luminous. On 
A. C., of course, both electrodes become 
luminous alternately. The light emitted 
is of a pleasing pinkish orange, and is 
very soft. These lamps are comparatively 
efficient, but a great number are required 
for sufficient lighting as each gives only 

about one candle power of light. A lamp 
of this type on a large scale may be de¬ 
veloped in the near future. 

The Aurora Borealis is an electric dis¬ 
charge through a rarefied gas on a large 
scale, and a comparable phenomenon may 
be used for lighting our cities in the fu¬ 
ture. The illustration shows two huge 
electric towers in the down town section 
of New York city illuminating the build¬ 
ings by a luminous discharge through 
the atmosphere. The effect would be 
similar to that of the northern lights, and 
such a light would be very pleasing to 
the eye and would not have that in¬ 
trinsic brightness so common with most of 
the present street lighting systems. With 
the development of higher and higher 
voltages, such a system may be possible 
in the near future. 
With improved glow lamps many fancy 

chandeliers may be made for inside light¬ 
ing. The illustration shows one of these 
in the shape of a long glass tube coiled 
in fancy designs. The light emitted Is 
well diffused and very soothing. Lamps 
similar to these are now used in store 
windows as advertising signs, the glass 
tube being coiled into the shape of letters 
so as to spell out words. 

By employing different rarefied gases 
in the tubes various colors may be pro¬ 
duced. Neon gas gives a pinkish orange, 
while nitrogen glows with a beautiful yel¬ 
low and helium yields a clear white light. 
An ordinary incandescent lamp will glow 
with a very pure blue when under the 
influence of a spark coil. 

Another great possibility lies in the use 
of luminous paint. If the walls and ceil¬ 
ings are painted with luminous paint, they 
will emit enough light to read by. And 
once the paint Is applied, the cost of the 
lighting Is nothing, as when the light 
fades out, It Is automatically replen¬ 
ished by exposure to sunlight. The paint 
practically absorbs the sunlight in day 
time and stores It up to be emitted for 
the night. When this paint is produced 
in sufficient quantities at a reasonable 
price, it may solve many of our illuminat¬ 
ing problems. With the walls and ceil¬ 
ings luminous, there will lie no shadows; 
light will come from all directions. 

Turbine Flashlight 
A NUMBER of flashlights have been pro¬ 

duced without batteries. They con¬ 
tain a magneto operated by some kind of 
handle, as a rule, and in order to give 
the magneto proper speed, gearing has to 
be used. It may, of course, be only a rack 
and pinion gearing, the pinion on the 
shaft of a rotor, but in any case there is 

a large loss of power in such gearing. 
In the flashlight we now Illustrate, for 

which we are indebted to our French 
contemporary La Nature, there are no 
gears. It contains a turbine which is 
operated by blowing through It. The 
little lamp weighs only four or five 
ounces and one of the illustrations shows 

how small it is. It Is operated by blowing 
into the tube. 

The little turbine contained within the 
case has sixty blades. A carefully de¬ 
signed tuyere leads the air in most advan¬ 
tageous form into the turbine. This gives 
high velocity without any gearing being 
connected directly to the magneto. To 

On the right and left are shown the front and 
rear views of the flash light which operates by 
blowing. Good results are obtained because there 
are no gears, as the little turbine wheel is directly 
connected to the rotor. The central views gives an 
idea of its size. 

still further reduce the friction, there are 
no brushes to collect current for the lamp. 
The equivalent connections are made to 

the right and left hand bearings of the 
turbine. These bearings are slightly elastic, 
so as to secure contact, and it will be 
seen that the shaft of the motor, repre¬ 
sented by the pivots, may be taken as in 
two parts, insulated one from the other. 

The tungsten filament, practically invis¬ 
ible to the naked eye, is said to be less 

than a thousandth of an Inch in diam¬ 
eter. It contains thorium, which improves 
its illuminating power at given amperage 
and the lamp uses a current of 0.06 am¬ 
pere at a potential of 2.5 volts. 

Once the turbine is started at full speed 
by blowing Into the tube, it will run for 
nearly twenty seconds. 
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Lightning Experiments 
By Clyde J. FhícK 

ONE afternoon 
in June, 1749, 
during a 

crashing electrical 
storm, Benjamin 
Franklin demon¬ 
strated to the world 
that lightning and 
electricity were the 
same. He was 43 
years old at the time 
and was fully aware 
that lightning was 
an electrical phe¬ 
no m e n o n, but in 
order to prove his 
theories he conceived 
the simple experi¬ 
ment of sending a 
kite high into the 
air and allowing the 
electric current, 
which causes such 
disturbances during 
thunder storms, to 
flow down the wet 
kite string and mani¬ 
fest itself by minute 
sparks between the 
wet string and a 
grounded object. 
This was, no doubt a 
dangerous experi¬ 
ment, and one that it 
would not be advis¬ 
able to repeat. How¬ 
ever, Franklin’s ex¬ 
periments can be 
safely repeated with 
the use of the ap¬ 
paratus shown in the 
illustration. 

ber of flickers in the 
lamp, each corre¬ 
sponding to a distant 
lightning discharge. 
The frequency of the 
flickers gradually In¬ 
creases as the storm 
approaches, until the 
storm is very nearby 
and the flickering 
will soon occur at so 
rapid a rate that the 
lamp will appear to 
emit a steady glow. 
This may last ten 
minutes or longer 
while the storm is 
passing and then the 
lamp will be again 
dark and will flicker 
occasionally as the 
storm is leaving. The 
flickering occurs a 
much less number of 
times per second 
while the storm Is 
leaving than while 
approaching. 

The theory of the 
action is as follows: 
Every lightning dis-
ch a r g e sends out 
powerful electromag¬ 
netic and electro-
static waves. These 
waves sweep across 
the elevated wire and 
induce currents 
therein which pass 
through the neon 
lamp and illuminate 
it. It is not a direct 

It requires about 
500 volts between 
separated electrodes 

An aerial extemporized for the purpose catches enough potential to actuate a grounded neon 
’glim” lamp. 

stroke that lights the 
lamp. If a direct 
stroke struck the 

before a visible spark appears, and the 
gap must be shorter than the thickness 
of a sheet of paper. Some gaps of this 
kind used for lightning arresters, with a 
break down potential of 500 volts, are 
made of separating two carbon electrodes 
with a thin sheet of mica perforated with 
a number of holes, through which the 
sparks pass. Of course, a long arc can 
be drawn out on a 500 volt circuit, but 
the electrodes must be touched together 
in order to “strike the arc;” and the cur¬ 
rent In the arc flows through metallic 
vapor produced by the incandescent elec¬ 
trodes, and not through the air. 
The great wonder is that Franklin in 

his experiments with the kite succeeded 
so well in his demonstration yet received 
no dangerous shock, for flying a kite in 
a storm may involve fatal casualties from 
lightning strokes. In recent years people 
are becoming more chary of playing with 
lightning, and the kite experiment is defi¬ 
nitely dangerous. 

But in Franklin’s experiments a differ¬ 
ence of a thousand volts or more between 
the kite string and the ground was re¬ 
quired in order to make the experiment a 
success. By enclosing the spark gap in a 
bulb containing a rarefied gas, such as 
neon, a luminous discharge takes place at 
a much lower potential, in the neighbor¬ 
hood of 130 volts A. C. or 180 volts D. C. 
The so-called neon “glim” lamp is excel¬ 
lent for this purpose. Connected to a D. 
C. 180 or higher volt circuit the cathode 
becomes luminous, the anode remaining 
dark. If an alternating E. M. F. is ap¬ 
plied, both electrodes appear simultane¬ 
ously luminous. At commercial frequen¬ 
cies the alternations of light and dark 
occur so rapidly that the eye sees a per¬ 

manent glow of both electrodes. The color 
of the luminous electrodes is a pleasing 
pinkish orange with a bluish-violet fringe 
at the edges. 
A remarkable feature of these lamps is 

their extremely small current consump¬ 
tion. If one is connected to a wet kite 
string and the ground during an electric 
storm, very spectacular results will be ob¬ 
tained. They are so much more sensitive 
to voltage fluctuations than the ordinary 
air spark gap, that It will not be neces¬ 
sary to employ a highly elevated kite; 
any wire strung on insulators above 
ground will be sufficient. A radio an¬ 
tenna one hundred feet long will be Ideal. 
It should be located about fifty feet above 
the ground level, and the longer and 
higher it is the more spectacular will be 
the results, and also the more dangerous. 
But with the usual radio antenna the 
experiment Is perfectly safe. 

The Neon lamp, the so-called glow lamp, 
is quite an interesting production, and 
one of rather recent development. Neon 
is like argon, helium and some of the 
other rare gases, a substance without 
chemical affinity. While it is not easy to 
trace any connection between this feature 
and its electric properties, it has most 
definite characteristics from the electrical 
standpoint. 

Our readers, we are sure, have seen the 
beautiful glowing neon tubes, and else¬ 
where in this issue a presentation is given 
of the use of such a tube for lighting a 
room. In a sense, the pink color is an 
objection, but the Neon lamp, it is fair to 
say, has great possibilities before it. 
The connections are clearly shown in 

the illustration. It will be noted that as 
the storm approaches there will be a num¬ 

wire the complete apparatus would be 
quickly disposed of. For this reason it is 
as safe to experiment with the apparatus 
as to be in the building without the appa¬ 
ratus, because if the lightning is going to 
strike it will do so regardless of whether 
the aerial and connecting wire is there or 
not. Hence, there is no special danger in 
watching the effect of the lightning dis¬ 
charge on the lamp. 

A condenser discharge is oscillatory, 
and since a lightning flash is a condenser 
discharge on a large scale, it also is oscil¬ 
latory. But due to the great resistance 
the oscillations are highly damped, and 
there are no more than one or two re¬ 
versals of current in each discharge. Con¬ 
sequently there is no advantage in tuning 
the neon lamp circuit to the frequency of 
the lightning discharge, as currents will 
be induced in the circuit by shock excita¬ 
tion regardless of how it is tuned. This 
explains why static cannot be tuned out 
of a radio receiving set. To increase the 
effect on the lamp a longer wire may be 
used, which also illustrates why a long 
radio antenna picks up more static than 
a short one, thereby increasing the woes 
of the embryonic wireless expert. 

In carrying out such an experiment, a 
thoroughly good ground connection must 
first of all be secured and the lamp con¬ 
nected thereto. Then and then only should 
the connection of lamp and antenna be 
made, and even at that the connection 
should not be attempted while the storm 
is raging. We may assume that the storm 
can be seen approaching, and then is the 
time to connect the wires of the antenna 
and the leads of the lamp. An odd sug¬ 
gestion would be that a glim lamp be light¬ 
ed in this way for some practical purpose. 
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Utilizing Solar Heat 

The rays of the 
huge lens over an 

sun are caught by a system of prisms and are 
area of the earth's surface. 

distributed by a 

THIS is what will take 
place, science tells us, 

if the sun goes on partial 
strike and some of the 
heat now given to the 
earth is withdrawn, as it 
has been withdrawn at 
earlier periods in the 
world’s history—namely, 
the glacial ages. This is 
what will happen as man 
sees the world’s oil sup¬ 
ply and coal supply less¬ 
ening. It is a gigantic 
experiment that man has 
worked on intermittently 
since the days of the 
early Greeks and the 
signs point to its early 
achievement. 

Before each great scien¬ 
tific invention man has 
fuddled along apparently, 
for centuries, seeming to 
make no advance. It was 
true of the discovery of 
steam, of the flying ma¬ 
chine, of the development 
of electricity. And then 
suddenly he has made the 
great discovery that 
solves his problem. Some¬ 
times three or four men 
seem to come on the dis¬ 
covery at the same time. 

History seems to be re¬ 
peating itself in the gar¬ 
gantuan plans to harness 
the sun. Inventors 
throughout the world 
seem to be turning their 
efforts towards that end. 
Tesla in New York is 
known to be working on 
it. Dr. Giacomo Ciami-
cian, distinguished scien¬ 
tist, of Bologna, sees the 
earth of the future cov¬ 
ered with glass domes and roofs and 
enormous tubes that will be used to bottle 
the sun’s energy. 
Dr. Abbot puts an oil pipe about two 

inches in diameter along the focus of a 

large parabolic and cylindrical mirror. 
To prevent heat losses in the oil pipe, 

a glass tube was placed around the metal 
tube and the piping system and the oil 
reservoir are covered with asbestos In¬ 

sulation. An arrangement 
was also made whereby 
the mirror turned con¬ 
stantly, so that the sun 
was constantly feeding it 
up until noon, when suf¬ 
ficient heat was gathered 
to last through the day. 
Dr. Abbot has dilated 

on some of the possibili¬ 
ties of sun power as fol¬ 
lows : “Scientists are 
agreed that the sun’s 
temperature is about 
10,800 degrees Fahrenheit. 
Of the radiant energy 
about 70 per cent gets 
through the atmospheric 
layer about the earth to 
the earth. There is about 
5,000 horse power of en¬ 
ergy per acre coming 
down to us. This is only 
theoretical power, how¬ 
ever, for in Egypt, South 
America and Arizona, 
where the sun’s energy 
has been turned directly 
into steam, the efficiency 
of the method has been 
only about 40 per cent. It 
was the parabolic mirror 
which raised the efficiency 
to 40 per cent. But of 
course, man lias not given 
the attention to utilizing 
solar heat directly that he 
has to coal burning.” 
Abstract from London 

Popular Science. 
Our illustration is a 

suggestion from an Eng¬ 
lish contemporary for 
making the sun work for 
us. The statement is 
given that it is “An ar¬ 
tist’s conception of the 
future when ‘huge mir¬ 

rors and lenses stand out glistering above 
the earth, bringing the sun nearer to us, 
intensifying its heat hundreds of times.’” 
It suggests the creation of tropical 

areas. 

Window Attraction 
By Roy C. 

Here is a good 
idea for putting 

the electric fan to 
work. It must be 
one of the kind that 
swings back and 
forth. A spotlight is 
mounted on the fan 
and the fan placed in 
the center of thefront 
window of the store. 
It throws a beam of 
light across the dis¬ 
play of goods which 
moves back and 
forth, showing up 
the various articles. 
It is an excellent at¬ 
traction for a store 
where the merchan¬ 
dise can be effec¬ 
tively displayed at 
night. 

A small fan is used 
so that It will not 
consume much cur¬ 
rent. The cage 
around the fan and 
the fan may be re¬ 
moved. 

The fan is mounted An ordinary oscillating fan keeps a spotlight in motion so as to light up goods on display. 

on a base which can 
be a board one foot 
square, and is placed 
in the middle of the 
window. Its height 
above the floor can 
be decided upon ac¬ 
cording to the nature 
of the display. 
The spotlight may 

be an ordinary spot¬ 
light such as used on 
automobiles. It is 
clamped to the iron 
rod. If such a light 
is used a storage bat¬ 
tery will be needed. 
The reason a fan is 
used here is because 
it furnishes a simple 
method of producing 
the oscillating mo¬ 
tion. It may be con¬ 
nected to the ordi¬ 
nary 110 volt line if 
built for such poten¬ 
tial. If it turns too 
fast, It can be regu¬ 
lated by its speed at¬ 
tachment or by a 
rheostat. 
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Wheel-less Electro-Magnetic Coaster 
By H. Gernsback 

Member American Physical Society 
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The smaller circle between two of the matrnets in position 1 represents the 
armature being drawn to the left. 

In position 2 the car is moved to the left so as to bring its armature directly 
over one of the electro-magnets, which then has its current cut off. 

IRON- ARMATURE IN CAR 
«LINE 

In position 3 the advancing car is carrying its armature away from the 
idle magnet, and the armature is now attracted by the one in front of it 
to the left. 

On the left is shown a cross-section of the car and the powerful brake gear 
will be observed. The grease cup and grease tank supply not so much a 
lubrication, as a film of grease, so that metal will not touch metal. Below 
the brake shaft is seen the armature of the car and one of the electro-magnets. 

pos. 3 

BRUSH 

RAIl 

THE electrical engineer often ponders 
why electro-magnetism is not em¬ 
ployed more generally for traction. 

Here we have a force that is pliable, easy 
to apply and which, moreover, can be 
applied through intervening space without 
difficulty. 

In the wheel-less electro-magnetic glider 
suggested In this article, the writer has 
thought of several advantages which 
would be derived from such a system. 
For Instance, roller coasters as is well 
known are highly dangerous vehicles by 
reason of the flimsy construction of the 
road-bed, making it possible all too often 
for the car to jump the track, with re¬ 
sulting casualties. 

In the writer’s proposed coaster, wheels 
are omitted entirely. The construction of 
the car, as will be seen from the illustra¬ 
tion, is such that it cannot possibly jump 
the track, being guided at all times by 
front and back steel panels, making a 
lateral displacement almost an impossi¬ 
bility. Steel tracks are provided over 
which certain steel shoes described below, 
travel. These shoes overlie the rails as 
shown In one of the Illustrations. 
The secret of the entire propulsion is 

that a heavy grease is forced from under 
the shoe with a constant pressure, and a 
small amount of the grease is thereby lost 
as It oozes out laterally ; but this amount 
is very small. This grease keeps the rails 
slippery and the car travels along the 
track at a high speed with very little 
friction. The grease flow is regulated by 
the car attendant. 

This scheme is not new as a similar 
system was In actual use in Paris in the 
early fifties. In 1852 M. Girard proposed 
to replace the original railways by means 
of hydraulic propulsion. He did not use 
wheels on his trains, but used a sort of 
skate which was directly over the track. 
Through this skate he applied water at 
high pressure. The result was that the 
shoe or skate never actually came in con¬ 
tact with the rail Itself, the train really 
running on a thin film of water. Due to 
this practically frictionless gliding very 
little power was required to propel the 
train ; but other mechanical troubles arose 
and the system, although experimentally 
tried out in Paris with actual trains, 
never was used on a large scale. 

By using a heavy grease in the writer’s 
project, which constantly keeps the entire 
track well greased, it is not necessary to 
continuously force grease out through the 
shoe, and it is only fed by the operator 
of the car as required. The propulsion 
of the coaster car is effected by means 
of electro-magnets placed in the road as 
shown in our illustration. We now have 
practically done away with all friction 
and the car is propelled as follows: 

It will be seen that each car has two 
round iron pieces (armatures) which 
come within one inch or less of the 
electro-magnets placed In the road-bed. 
The magnets themselves are not ener¬ 
gized until the car actually approaches 
over them. By means of a contact 
arrangement as shown, it will be seen 
that when the car armatures are di¬ 

rectly over the two electro-magnets the 
current Is shut off from these two electro¬ 
magnets while the two electro-magnets in 
advance of them will become active. 
This means that the car will be pulled 
forward by the attraction of the two for¬ 
ward magnets. The Instant that the car’s 
armatures are exactly above the electro¬ 
magnets, however, the power again is 
turned off and the two next electro-mag¬ 
nets are energized. This is repeated 
again and again, from which it will be 
seen that the car must be propelled with 
a continuous tractive force. If the oper¬ 
ator desires to reduce the speed, all he has 
to do is to move a lever which will lift up 
the contact arrangement from the third 
rail contact track and the car will then 
glide along on its own momentum. If a 
quick stop is desired a braking arrange¬ 
ment, also shown in one of the illustra¬ 
tions, is used to bring the car to a quick 
stop. 
Inasmuch as such a train system has 

very little friction, the cars should be 
able to attain great speed and the acceler¬ 
ation should be very speedy as well. 
There is no reason why such a system 
could not be a success and we hope that 
some of our readers will be interested in 
building actual working models of an 
electro-magnetic glider. We shall be glad 
to publish photographs and descriptions 
for the benefit of our readers. The writer 
will be very glad to assist in the building 
of such models, by giving various details 
of construction and will discuss any sug¬ 
gestions from his readers. 
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A compact and simple electric washer, which, 
makes the goods wash themselves by the vigorou» 
agitation it imparts. 

fact that the apparatus Is so light that it 
can be carried about very readily. 

It tends to reduce the expense of the 
household plant which now assumes some¬ 
times a formidable figure when too large 
or too elaborate electrical machinery is 
installed. 
There Is a great contrast between a 

machine which makes the clothes wash 
themselves, and the old-fashioned system. 

Contributed by M. M. Huntinu. 

Telephone Trolley 
By Isaac Ceballos 

A trolley ear runs on insulated wires, each connected to the terminals of a 
be heard as the wearer of the head-set moves about the room. 

telephone box or of 

THE appliance illustrated is one which 
will enable a person moving about a 

room to wear a head-set and be ready to 
receive telephone messages or radio broad¬ 
casting while doing household work, or 
while engaged otherwise and moving 
about. 

The diagram annexed to the larger illus¬ 
tration shows the construction very clear¬ 
ly. A couple of wires are stretched across 
the room so as to give a double trolley 

line and on them a little car, constructed 
as shown, rolls back and forth freely. 

One of each of the wires is connected 
to a terminal of the telephone or radio 
circuit, the wires being insulated from the 
room. The wheels of the little trolley car 
on one side are insulated from those on the 
other. A flexible cord has its terminals 
at one end attached. respectively to the 
right and left hand wheels. The other 
end of the flexible cord carries a head-set. 

■ radio »et, so that the message or music may 

Thus the occupant of the room can 
move about without having to look after a 
long flexible cord, always a troublesome 
thing, and can hear anything from the 
latest opera to the dispute between the 
fundamentals and the modernists while 
engaged in the prosaic duties of house¬ 
work. It is quite obvious that if used in 
offices this appliance might be a conveni¬ 
ence, enabling the switchboard operator 
to have freedom of movement. 

Electric Washer Clamps oim Anny Tt&b 

THE small electric washer shown in 
this illustration tits any tub and is 

secured to it by means of an easily ad¬ 
justed clamp. 

Its shape is cylindrical, and within the 
tank is the motor and an electric fan. 
Water enters through the perforations 
near the bottom. The fan actuated by the 
motor sends out a strong stream of water 
which hits the sides of the tub, tending to 
swirl the clothes. This starts the soapy 
water through the articles of clothing and 
in a very short time all dirt disappears. 
The motor is said not to drip oil and 

not to send it through the wash water. 
Very little noise is made by the operation 
of the motor. 
The weight: Is such that a woman of 

average size can carry it from one place 
to another, down In the basement, or up¬ 
stairs as needed. 

The multiplicity of clothes washers may 
fairly be divided into two classes ; one in 
which mechanical agitators or paddles 
come Into contact with the clothes with 
the idea of cleaning them, somewhat along 
the lines of the old washboard; and the 

other in which the mere motion of the-
clothes and their contact witli fixed pieces 
in the washer, are supposed to do the 
cleaning. 
The washer here described is simply an 

appendix to the regular tub already in 
place. It swirls the clothes about vio¬ 
lently, thereby in a sense causing them to¬ 
wash themselves. It is certainly simplifi¬ 
cation as far as the machinery aspect is-
concerned, and this is emphasized by the 
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Awards in Odd Electrical Experience Contest 
First Prize, $20. 

Edward M. MacDonald 
16 Boyd St., 
Bangor, Me. 

Second Prize, $10. 
William R. Walton, 

Sheldon Jackson School 
Sitka, Alaska. 

Third Prize, $5. 
Sidney Breslow, 

2418 Florida Terrace, 
Atlantic City, N. J. 

First Honorable Mention—D. O. McAllister, 5th St., Braddock, Pa. 
Second Honorable Mention—D. O. McAllister, 5th St., Braddock, Pa. 

Fourth Prize, $2.50. 
Edward M. Wyland, 
608'/z St. Joe SU 
Rapid City, S. D. 

First Prize 
A Shocking Stretcher 
By Edward M. MacDonald 

I AM employed in a large hospital and my duties take' me through every part 
of the buildings. 
While going down a corridor one day 

near the operating room I saw a stretcher 
standing near the wall. When going back 

Drawing a sheet from a bed with India rubber 
cover thereon, produced so much static electric 
excitation as to give a violent shock. 

the same way an orderly was engaged in 
making up the stretcher with clean linen. 
He yanked the sheet off and went into a 
linen closet, leaving the stretcher in my 
way. I proposed to wheel the stretcher 
to one side and was just going to take 
hold of one of the steel hand grips, when 
a flash of fire flew out of the handle and 
entered my hand and I was knocked 
against the wall by one of the worst elec¬ 
tric shocks I have ever experienced. 
I called the orderly, had him replace 

the sheet and pull it off quickly and had 
him touch his hand to one of the wheels, 
when he received a terrific shock. 

These hospital stretchers are fitted with 
an India rubber covered mattress and the 
rest of the stretcher is tubular steel. The 
wheels are rubber tired. It is therefore 
insulated from the ground. 
When the cotton sheet was pulled off 

quickly a positive charge of static elec¬ 
tricity was induced on the rubber mat¬ 
tress. 
When the hand approached the 

stretcher the charge jumped to the per¬ 
son’s body and thence to the ground. 

Let those who doubt this story try the 
experiment, which if done successfully, 
will be very convincing. I am sure that 
no encores will be called for. 

Second Prize 
A Couple of Crows Make Up 

By William R. Walton 

ONE rainy afernoon walking up the 
hill along the line of our school elec¬ 

tric main supply circuit, I happened to 
■notice two crows sitting face to face on 
the high tension wires. Each crow sat 
•an its own wire. 

Crows sitting in tills position were an 
unusual sight, and this pair were cackling 
loudly. They seemed to be quarrelling. 
After I watched them for a while they 
stopped. They looked at each other and 
then they touched their beaks, as if kiss¬ 
ing; the result was just the opposite of 
what I expected. They produced such a 
flash, it looked like lightning. 
They flew or jumped apart making an 

arc, and both fell to the ground and 
crawled away like two scared to death 
crows. 
They had shorted the circuit, which 

made the powerhouse squeak. 

The Electric Monster 
Operated by Radio in the Form of 

a Human Being 
This is the latest apparatus pro¬ 

posed by Mr. H. Gernsback, Edi¬ 
tor, to disperse mobs. This mon¬ 
ster is directed at a distance by 
radio and blows out tear gas. It is 
used to scatter mobs and for war 
purposes. 

Do not fail to read its descrip¬ 
tion in the May issue of Science 
and Invention. 

List of Electrical Articles in May 
“Science and Invention” 

Electric Marionettes. 

The Radio Police Automaton. 
By H. Gernsback. 

Signalling Mars with Light De¬ 
signs on Earth. 

By Chevalier Terrail. 
Crystal Detector Contest—$100.00 

in Prizes. 
Electrical Watchman for Boats. 
New Electric Phonograph Teaches 

Languages. 
Latest Patents and Patent Advice. 

Two crow«, each mounted on their own wire, 
by putting their beaks together brought death 
upon themselves. 

Thkird Prize 
A Doggone Shock 
By Sidney Breslow 

I STILL remember an odd experience 
A which happened to me some time ago 
I was waiting for a friend who was ex¬ 
pected on the next train. While strolling 
around the depot followed by my dog 

Patting 
cause the 
board. 

a dog gave a man a violent shock, be-
dog was not standing on the protective 

Turk, I felt thirsty and decided to get 
a drink at the water fountain. When I 
reached my destination I saw an elec¬ 
trician fixing a wire nearby, while on 
the fountain was the following sign: 

“Please stand on the board when drink¬ 
ing or you will get a shock." 
After reading the sign, I stepped on the 

board and started to drink, while my dog 
sat down on the pavement near the board 
to wait for me. While drinking I wanted 
to make sure that my dog was still there, 
so I stretched out my hand to pat him, 
and then the fun began. 
The minute I touched my dog, I felt 

paralyzed and could not remove my hand. 
I felt my dog quiver and his hair rose 
up like arrows. We stood like that for a 
couple of seconds and then with a wild 
and frightened yelp Turk dashed away. 
The minute Turk had run away the cir¬ 
cuit was broken and I no longer felt the 
shock. 

After straightening up and making sure 
that I was none the worse for my ex¬ 
perience I ran after my dog who was not 
caught until nearly everybody in the sta¬ 
tion house had joined in the chase. 

Fourth Prize 
Devotion 

By Edward M. Wyland 

THIS is what happened to me while 
doing some work back of a switch¬ 

board. A small door was in the center 
of the board and thereon hangs a tale. 
I was behind the board making a con¬ 

nection next the wall and was cramped 
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in back of an oil switch in a stooped 
position. 

We had just cut a pair of current trans¬ 
formers into the circuit for a test and 
had left the busbar open, as shown at 
(B) in the picture. 
After finishing this I sent my helper 

to the shop for something and turned 
around myself to make a connection on 
another part of the board. 

When “Slivers” returned he discovered 

This self-sacrificing individual is supposed to 
have held up the switch-bar for an hour, in order 
to prevent a dangerous short-circuit. 

that he had forgotten the most important 
things he had gone after. It made him 
mad and starting back he gave the door 
a terrible slam. 
The jar loosened the none too tight 

connection at (A) and the busbar dropped 
on my back. 

Well, when it hit me I jumped as far 
as I could, which was only one inch or 
so because of my cramped position. 
All I could do was to stand there and 

hold the bus because if I let it down it 
would touch on the iron frame work and 
do serious damage and if I raised up the 
corners of the bus would dig in and I 
would get the whole 440. 
When my helper arrived at the shop 

the boss sent him off on another errand 
and he was gone nearly an hour; all I 
could do was to stay under that bus as 
I had no way of getting out and it was 
no use to call for help as the nail mill 
beside the substation made more noise 
than I could. 
To say that I was glad when my helper 

finally arrived is putting it mildly. 

Est Hem. Mention 
Queer Feelings 

By D. O. McAllister 

A CERTAIN branch railroad served two 
purposes. At night it carried coal 

from the mines, and during the day it 
was used to test electric locomotives. 
Midway of the two traction rails, was the 
third rail, which the locomotive’s mag¬ 

netic circuit would cut-in and cut-out, in 
400-foot sections ; that is, connect and dis¬ 
connect the rail from the overhead feed 
wire. 
At night, much coal would fall from 

the recently loaded cars, as they were 
shifted about, and during the day, a col¬ 
ored woman replenished her coal bin by 
gathering this coal. On one occasion as 
she was accumulating some coal, the elec¬ 
tric locomotive came toward her In a 
leisurely manner. She stepped to one 
side to let it go by. And when the loco¬ 
motive passed, she spied a fat lump of 
coal on the opposite side, which she pro¬ 
ceeded to get by placing one foot on the 
traction rail, and stepped with her other 
foot to the third rail. This was just a 
convenient step, providing the electric lo¬ 
comotive wasn’t hovering around within 
the 400 feet. Now, when the colored 
woman stepped on the third rail, the loco¬ 
motive had not passed from this section. 
Instantly, the 550 volts from the direct 
current circuit hurled her down over the 
embankment, among the cinders and elder¬ 
berry bushes. 
The one who observed the plunge, hast¬ 

ened to her aid. When the first-alder 
arrived at her side, she was picking 

A locomotive activated the third rail In 400 
foot stretches. The lady tried to gather coal 
while the engine was on the same block. 

cinders from her ears and spitting them 
from her mouth. 
"Are you hurt?” queried he on taking 

hold of her. 
The query was slow in taking hold, as 

she brushed her hand across her face as 
if removing cobwebs, and her eyes as 
large as butter plates. 

"No, captain,” replied she, and then 
wagged her head, ‘Tse ain’t hurted. But 
I’se sure had a queer feelins in my own 
lalgs, whens I’se was comins down here.” 

2d Hoia. Mention 
Nosed Once Too Often 

By D. O. McAllister 

The curiosity of this dog led to his summary 
electrocution. One should not be too much of 
an investigator of electric shocks. 

SCENE : A manufacturing plant’s stor¬ age yard. Tarred planks placed in a 
straight line with electric wires between. 
And at every few feet surface contacts 
were brought through the upper plank. 
On all damp days, many of these sur¬ 

face contacts would permit the current to 
leak. It was great sport for the young 
fellows, who worked at this plant, to 
tip-toe and skip around over these leaks 
at the noon hour. It was just a good 
tingle for humans. 
So, on one of these days a dog made 

his way up from a small stream which 
passed close by, and took a short cut 
across the company’s property toward 
home. No one observed the dog, until he 
ki-yi’d and became all speed, fleeing across 
the storage yard. It was now great glee 
for those who saw, for it was surmised 
the dog had bumped a leg against or set 
a foot on to a leaking contact. When the 
dog had covered about 200 feet, he stopped 
and looked himself over, fore and aft, to 
see whether he was all here or there. 
Then shaking himself and wagging his 
tall he caused observers to decree that 
he felt satisfied with himself. But the 
dog decided otherwise, for he came back 
to the place where he had been shocked, 
as it appeared, to investigate and find out 
what had hit him. 
As the dog nosed around the place he 

had fled from, his nose came in contact 
with the leak, and he was Instantly 
killed. 

Electric Camera Squatter 
IT is often desirable to operate a camera shutter from a distance, especially in 
photographing birds and animals. The 
device shown in the accompanying Illus¬ 
tration serves the above purpose very 
nicely, and its construction and operation 
are extremely simple. In brief, the oper¬ 
ation is as follows: 
The switch (A) is mounted on the limb 

of a tree, in such a manner that it is not 
conspicuous, and connected in series with 
a magnet ( B) and a battery by means of 
a flexible conductor, such as lamp cord. 
The magnet (B) is energized when the 
switch is closed and attracts the iron 
armature (C), which is mounted on an 
arm pivoted at (D). The lower end of 
the arm Is In the form of a latch which 
supports the rod (E) when it is raised 
to its upper position. The rod (E), when 
it is raised, compresses the colled spring 
(F), which is held between the gauge (G) An electrically operated shutter for a camera; 

it compresses the air-bulb as if by hand. 

and the washer (H), mounted on the rod. 
A small coil spring holds the armature 
(C) away from the core at the magnet 
(B). The lower end of the rod (E) is In 
the form of a piston (F) operating in the 
wooden cylinder (J). 
The rubber bulb at the end of the tube 

leading to the camera shutter is located 
in the lower end of the cylinder (J). 
When the rod (E) is released by the 
catch (K) it moves downward with the 
cylinder (J), due to the action of the 
spring (F) and compresses the bulb (L), 
causing the camera shutter to be operated. 
A small handle (M) may be mounted on 
the rod to be used in raising it to the 
upper position. The components of this 
device can be mounted on a small board 
by means of brass straps and the termi¬ 
nals of the electrical circuit go to the 
binding posts (N and O) as shown. 

Contributed by A. McFeeters. 
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TIhe Mao Wlho Saw IBeyondl 
By James Pevey 

the o^Hne^” himan bîdy.^'*“*’ tr*n,,ormed’ e”“ " had Morton’« hand. Where he had stood, remained only that weird, radiant mass, bearing 

An Unexpected Telephone Call 

BR-R-R-RING-G. The telephone 
shrilled its signal. I reluctantly 
climbed out of bed and picked up 
the receiver. 

“Hello, Doctor Graham? Will you 
kindly come out to Green Terrace, at 
once?” 

“At once?” I answered. “Is it impor¬ 
tant, my friend?” 

“I assure you that It is,” answered the 
voice. I am not exaggerating when I 
say that it is a case of life or death.” 
“Be with you soon as possible,” I 

snapped, and jumped for my clothes. 
I can not say that I exactly relished the 

idea of starting out, at three o’clock in 
the morning, for Green Terrace, a large 
estate, some ten miles out of town. How¬ 
ever, one of the medical profession sets 
aside all personal feelings at the call of 
life or death. 
In a few minutes I was gilding swifty 

(Continued on page jOO) 
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Dwarf aimdl Giaimtt IL amps 

Lamp from TelepLoime 
A SNAPPY table-lamp made from a 

regular desk - telephone pillar or 
swivel, is illustrated here. 
The stand is made from a nickelplated 

desk telephone, the only change necessary 
to attach the socket, is to change the lug. 
The lug originally was the means of hold-

Interestinc standard table lamp using an old 
telephone support to carry the burner. 

ing the transmitter shell. The top of the 
lug is filed down to a three-eighths inch 
round and threaded to tit a three-eighths 
inch lamp socket. 
The socket is attached and the cord is 

run down through the original hole in the 
lug, through the pillar and comes out 
through the hole which is in the base. 
Tlie socket is nickelplated and of the pull-
chain type. 

A parchment shade will rest nicely on 
the lamp or can be fastened to the socket. 

Contributed by George H. Stevens. 

IN mechanics it is often necessary to study the action of pieces of a machine 
in a very rapid movement. 
The stroboscope which we describe is 

adapted for such studies; it comprises a 
vertical cord which is kept in continuous 
vibration electrically by an electro-magnet, 
the circuit being opened and closed by the 
cord itself by. its vibrations. 

Marvelous results are said to be at¬ 
tained by this simple machine, which en¬ 
ables the most rapid movements to be 
studied. The moving piece is inspected 
through an opening in the center of the 
apparatus, through which the stroboscope 
cord passes. This opening is kept in such 
rapid vibration that the eye sees suc¬ 
cessive positions of the part being studied, 
the continuity of motion seems to disap¬ 
pear and all sorts of effects, some may 
be those of backward motion or retro¬ 
gression, may be produced. 
By Lucien Fournier, Paris Correspondent 

of Practical Electrics 

THE smallest and the largest incan¬ 
descent lamps in tlie world, one rated 

at about one-quarter candlepower and 
tlie other at about 100,000 candlepower, 
are shown here. They were made by the 
General Electric Company. 
The large lamp lias a bulb 12 inches 

in diameter and is 18^ inches high and 
was developed primarily for motion pic¬ 
ture studio use. It is rated at 30,000 
watts, over 40 horsepower or 1,200 times 
more than the average household lamp. 
The electric current required to operate 
three of these lamps would be equivalent 
to the power used to operate the average 
streetcar. It gives about 100,000 candle¬ 
power. It is considered to approach nearer 
to sunlight than any other lamp does. 
The small lamp, known as the “Grain 

of Wheat,” is but one-quarter of an inch 
in diameter and uses but one-fifth of a 
volt of electricity. It was designed for 
use in hospitals and by physicians. 

Tlie light from tlie big lamp is equal 
to the combined light from 2,400 electric 
lamps of the size commonly used in the 
home. The filament is made of tung¬ 
sten wire one-tenth of an inch in di¬ 
ameter and 93 inches long, constructed in 
four coils. This wire, if drawn into 
filament wire of tlie size used in the 25 
watt household lamps, would supply fila¬ 
ments for 55,000 such lamps. These great 
lamps are classified as the Mazda C type, 
being gas filled, and are lighted from a 
120 volt, 250 ampere circuit. Consuming 
30 kilowatts, the cost to operate such a 
lamp with current at 10 cents per kilowatt 
would be $3 per hour. 

Cos’d Stroboscope 

A cord stroboscope, a very interesting simplifica¬ 
tion and development of the well known rotating 
stroboscope, used for investigating the action of 
moving machinery. 
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Healing SKays Surgical CHandelier 

One at the ereat elements in the cure of consumption and for fighting the great white 
plague is sunlight. Although the rays of the sun are screened or sifted by the atmosphere, 
they possess “sun-burning’' qualities, and in the electric lamp shown here some of these 
qualities of sunlight are called upon to destroy the germs. 

FROM Minneapolis comes the Interesting 
Illustration which we reproduce here, 

of the treatment of school children for 
tuberculosis. It is the Lymanhurst School 
of Minneapolis which practices this treat¬ 
ment. 
The children lie down, as seen, In the 

glare of strong electric lamps. In which 
of course there Is a certain amount of 
ultra violet rays, in order to destroy the 
germs. The school Is conducted jointly by 
the Board of Education and Department 
of Public Welfare. 

So much has been done for consumptives 
In the last few years in the shape of out 
of door cure, and here we see It supple¬ 
mented by electric light treatment, that 
the great white scourge may yet become 
almost a thing of the past. 
The wonderful work at Saranac Lake 

which saves so many lives was started by 
the beloved Doctor Trudeau. But Minnea¬ 
polis Is not Saranac, so electricity steps In 
to give the healing touch to the treatment. 

Of course, different kinds of light can 
be used, and In extreme cases It Is con¬ 
ceivable that a real ultra-violet ray lamp 
might be adopted, although the sun-burn 
produced by this lamp Is very severe, so 
much so that ft has even been tried for 
curing the effects of X-rays on the system, 
which are very disastrous and have al¬ 
ready killed some people and maimed 
others frightfully. 

The ultra-violet rays have so Intense 
an effect on the epidermis that a severe 
and painful sun-burn, as it has to be 
called, results from unguarded exposure. 
A sheet of glass gives protection, because 
ultra-violet rays cannot pass through It. 

In the lamp works where ultra-violet 
lamps are manufactured, precautions 
against their effects are taken. It Is a 
curious fact that the mercury vapor arc 
In a glass tube is a particularly safe light 
from the physiological standpoint, while 
the same arc In a tube of quartz glass 
(melted quartz) pours out the ultra-violet 
rays In profusion. 

Then again, there are the violet rays, 
the electrical successor to the old blue 

glass treatment of the past generation, so 
that within this room with Its standards 
for the lamps quite a variety of applica¬ 
tions can be given. 

In connection with the above, it is inter¬ 
esting to see on this page a surgical appli¬ 
cation of the electric light, although not 
exactly in line with what Is now de¬ 
scribed. 

Diagram of the frame for carrying the lights 
of the so-called surgical chandelier. The sim¬ 
plicity and rigidity of construction are both 
apparent. The important feature is the diameter 
of the circle with regard to its height from the 
subject. 

Surgical chandelier in use, giving a presenta¬ 
tion of the cone of rays which fall upon the 
subjects on an area restricted to the necessities 
of the surgeon. The angles of the individual 
lamps can be changed to suit each case. 

IN performing surgical operations It is most Important to have a perfect light 
or rather as nearly perfect as may be 
contrived. In conducting such operations 
upon a patient, the light we Illustrate may 
be said in a sense to approach perfection, 
as shadows are absent. 
The illustration shows a new type of 

light called the Noshadowlite, an electrical 
installation, comprising eight lamps 
evenly placed and carried by a horizontal 
circle of metal, each lamp with a parabolic 
reflector; the rays all concentrated upon 
the surgical table and the patient thereon. 

By setting the reflectors at the proper 
angle, it will be seen that a very strong 
light will thus be produced, and in order 
to prevent its being too glaring, frosted 
lamps are sometimes used. The fitting 
depends from the ceiling by a heavy stem, 
and where the stem leaves the ceiling 
there is a canopy around whose outer 
circle eight lamps may also be evenly dis¬ 
tributed, giving a celling light and acting 
to secure illumination for the rest of the 
room. 
The perfect light for drawing or writ¬ 

ing should not cast a shadow on the 
work. The effort Is generally to have 
the light come over the left shoulder, 
casting the shadow of the hand away 
from the lines which it is drawing or 
inscribing. The sun having a visible 
magnitude, casting a shadow borders it 
with a margin of diminished Intensity 
called the penumbra, which mitigates the 
effects of shadows. In some cases the 
electric light produces so sharp a shadow 
that there is practically no penumbra pro¬ 
duced and this illumination Is not at all 
desirable. But by having the light come 
down on the subject from all sides, there 
is no question of a penumbra, as shadows 
are simply absent or annihilated, and the 
surgeon has a perfect view, therefore, of 
his field of operation. 

The ceiling lights shown are of rela¬ 
tively small Intensity, but their intensity 
may be changed for each case. 
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One of the lamps showed a falling-in of 
the glass at the top as if it had been 
softened while a vacuum existed in it. 
Like the popular governor of New York 
State, Henry Goebel had his home on 
the East Side of New York, and it is 
said that he operated an arc lamp on the 
roof of his house in Monroe Street. 
One of his ways of earning a living was 

to exhibit a telescope of his own con¬ 
struction, mounted on a wagon, and to 
let people take a glimpse through it for a 
consideration. Traveling the streets at 
night, he mounted on the wagon some of 
his electric lamps, and a primary bat¬ 
tery, and used to turn on the current so 
as to attract attention and get customers. 
From a very old illustration we repro¬ 
duce a view of his astronomical outfit, 
with the lamps carried on a frame and the 
telescope mounted and extending above 
them. 

All sorts of details were given of how 
he connected the filament to its support 
by a sort of carbon cement using stove 
polish. His telescope is said to have had 
a lens some twelve inches in diameter and 

Three early in¬ 
candescent lamps. 
Below, the De la 
Rue lamp, in the 
center the States 
lamp, and to the 
right the Roberts 
lamp, carrying us 
back to the first 
half of the last 
century. 

was nearly eighteen feet long. On the 
wagon he had a sixty cell battery con¬ 
tained in two wooden boxes, and as long 
as the battery was fresh or newly filled, 
he could light two or three lamps for a 
short period, while a single lamp could 
be lighted for about half an hour. 

He never attempted to patent his lamps ; 
In the absence of any practical source of 
electric power the lamps were perfectly 
futile and only a curiosity, and it is even 
claimed that his ignorance of English 
interfered with his applying for a patent. 

In some of his early work he is said 
to have filled his lamp tube with mer¬ 
cury before sealing it, having it attached 
to a long tube also filled with mercury, 
open at the end. By immersion of the 
lower end of the tube in a cistern of 
mercury he produced a Torrecellian vac¬ 
uum when the tube was inverted and then 
sealed off the tube. It is claimed that 
he avoided amalgamation of the copper 
by using chemically pure mercury. After-

The Farmer lamp, going back to 1859. Thia 
lamp used a heavy strip of platinum to be ignited, 
and made no pretence of protecting it by a globe 
or bulb. 

wards he is said to have used a mercury 
pump. Curiously enough, his use of a 
carbonized bamboo filament, which he is 
said to have obtained from pipe stems, 
resembles the Edison bamboo filament, 
which for a while the great inventor 
adopted in his lamps. 

Sir William Robert Grove at this epoch 
brought out the Grove battery which for 
many years played so important a part 
in the electrical field. He used a platinum 
electrode in strong nitric acid within a 
porous cup, surrounded by dilute sul¬ 
phuric acid, in which the zinc electrode 
was placed. He nearly doubled the vol¬ 
tage of previous batteries and made some 
attempt at depolarization which, however, 
was effected by the reduction of nitric 
acid and the development and evolution 
of very disagreeable fumes. 

It was in demonstrating this battery 
before the Royal Society that he inciden¬ 
tally heated a number of coils of platinum 
wire, which he covered with glass tum¬ 
blers to keep them from any draft. A 
number of these were placed about the 
auditorium so as to light it up. 
The first English patent on the incan¬ 

descent lamp dates back to 1841 and in 
1845 J. W. Starr, an American inventor, 
obtained a British patent on his lamp. 
In one he used a strip of platinum and 
in the other he used a rod of carbon in a 
barometric vacuum. The De la Rue lamp, 
a straight tube containing a platinum coil 
in a vacuum as good as could be pro¬ 
duced in those days, is supposed to date 
back to 1820. This seems impossible as 
the battery of those days was so poor 
and inefficient. 

Staite’s incandescent lamp using a plati-
num-iridium wire in an air-filled globe 
goes back to 1848, and four years later, 
1852, the Roberts lamp appeared, in which 
a graphite rod was ignited by the current, 
which rod was enclosed in an exhausted 
glass bulb. 
An early lamp is Farmer’s, which goes 

back to 1859, and which employed a 
heavy strip of platinum, comparatively 
speaking, in the open air. Lodyguine’s 
incandescent lamp of 1872 with a nitro¬ 
gen filled bulb and a heavy shaped car¬ 

bon filament or plate is interesting. Three 
years later comes Kohn’s incandescent 
lamp with rods of graphite in a vacuum. 
It will be seen that one rod is lighted at 
a time and when that one burns out a 
tumbling or spring switch makes contact 
with the end of the other one to prolong 
the operation of the lamp. 
An inventor may produce most inge¬ 

nious and invaluable devices, but if he 
produces them at the wrong time they are 
of no value. The incandescent lamp which 
effected the subdivision of electric light 
perfectly, was entirely useless and nothing 
more than a curiosity, until some practical 
way of producing electric power was 
developed. 
And now we come to the early Edison 

lamps. A platinum spiral is shown In 
the first of them, contained within a bulb, 
and with an expansion chamber at the 
base. If the spiral became so hot as to 
threaten melting of the bulb, the air in 
the bulb expanded, pushed down the dia¬ 
phragm at the bottom, and short-circuited 
the filament. 

(continued in the June Issue) 

and here we have a sort of aneroid base to the 
lamp, opening and closing the circuit to prevent 
the wire from obtaining a fusing temperature. 



374 Practical Electrics for May, 1924 

Battery Charging Switchboards 
By A. Giolitto 

Above are shown various details and front view of a very complete switchboard for battery charging purposes, and one which, of course, is 
applicable to other purposes in the experimenter's laboratory. 

W HEN charging storage batteries It is 
convenient to have some form of 

switching arrangement between the bat¬ 
tery and source of current. Several prac¬ 
tical battery charging arrangements are 
Illustrated in the accompanying illustra¬ 
tions. The construction of a suitable re¬ 
sistance to be used in connection with 
these switchhoards will also be described. 

A convenient circuit for charging A and 
B batteries Is shown in Figure 1. When 
It is desired to charge A batteries the 
S.-P. D. T. switch Is thrown to the left. 
This connects the resistance (R) in series 
with the battery. 
Assuming that the main switch (MS) 

has been closed, the battery will begin to 
charge ; Its charging rate depending upon 
the value of the resistance (R), in this 
case (R) being 20 ohms; then according 
to Ohms’ law the current through the cir-

110 
cult will be or 5.5 amperes. How¬ 
ever as the battery Itself has a little resis¬ 
tance, the actual current flowing through 
the circuit will be somewhat lower than 
5.5 amperes. 

In determining the amount of resistance 
to be Inserted In a circuit to pass a given 
current, the resistance of the storage bat¬ 
tery may be disregarded as it is small 
compared with the outer circuit resistance 
Including (R) (Figure 4). Referring to 
Figure 1 again, when It Is required to 
charge a B battery, the single-pole double¬ 
throw switch is thrown to the right, there¬ 
by bringing the lamp (L) In series with 
the source of current and the battery. 

Assuming that the line voltage is 110, 

if a 32-candlepower carbon lamp is used, 
sufficient current will be passed, to charge 
the average B storage battery. If carbon 
lamps cannot be obtained, a 60-watt 
tungsten lamp can be used, although the 
charging rate will not be as high. In all 
cases the charging current will be shown 
by the ammeter. The ammeter is not 
absolutely necessary and may be omitted 
if desired. The entire apparatus is pro¬ 
tected by a fuse block (C) fitted with six-
ampere fuses. 
A front view of the switchboard is 

shown in Figure 2. The resistance (R) 
mentioned above may be made up of Ger¬ 
man silver wire. In order that it may 
have a resistance of 20 ohms, 280 feet of 
18 per cent German silver wire ( B. and S. 
gauge 16), Is required. If 30 per cent 
wire is obtained only 177 feet will be 
needed as the resistance of this wire Is 
approximately 1.5 as much as that of 18 
per cent wire. 
However with 30 per cent wire, a 

greater amount of heat will be developed, 
thus making it necessary to mount the re¬ 
sistance units on an Iron frame. 

Gauge sixteen was selected as this size 
will pass a current of five amperes with¬ 
out undue heating. If 18 per cent wire Is 
to be used It can be wound on mica strips 
10 inches long by 3% inches wide. Allow¬ 
ing half an inch at the ends, and placing 
seven turns of wire to the Inch, eight of 
these strips will be required. 

The strips (A) Figure 3, or rather re¬ 
sistance units, are spaced by wooden blocks 
and bolted to a suitable base as shown. 
The resistance units after winding 

should be covered with asbestos paper. 
This covering is not Introduced in the dia¬ 
gram in order to show the winding. All 
of the resistance units are connected In 
series, and the two resulting leads are con¬ 
nected to the two binding-posts mounted 
as shown. Figure 4 is a top view of the 
complete resistance. This resistance can 
also be used in connection with chemical 
rectifiers for charging storage batteries on 
alternating current. 

Figure 5 shows a hook-up for charging 
storage batteries on A. C. with a vibrating 
rectifier. As all the vibrating rectifiers 
contain a small transformer, it will be 
seen that with the switching arrangement 
shown, it will be possible to use this trans¬ 
former for different purposes, when the 
rectifier is not being used for charging 
batteries. As shown, two extra leads are 
brought out from the rectifier, through an 
insulating bushing (D). These two leads 
connect directly to the secondary terminals 
of the transformer, the other ends being 
connected to the lower clips of the double 
pole, double-throw switch. A single-throw 
double-pole switch Is provided for switch¬ 
ing the primary of the transformer on 
or off. 

The time required to charge a storage 
battery will depend upon the charging 
rate and the ampere-hour capacity of the 
battery. If these are known the time re¬ 
quired can be roughly determined as fol¬ 
lows: For example let us say, that the 
ampere-hour capacity of the battery Is 60, 
and its charging rate five, then the time 

60 
will be— or twelve hours. Assuming 

(Continued on page 406) 
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verAuh^" PartS "" m »‘»r can be used as a rotary converter. The article and elaborate diagram explain the construction 

A S many electrical experimenters have 
■al difficulty in obtaining at small cost 
a low voltage direct current supply to 
charge storage batteries, operate spark 
coils, motors and other apparatus, they 
will find the following apparatus very 
useful. 
The shunt-wound direct-current dynamo 

of the 8 volt, 10 ampere type, used in con¬ 
junction with a step-down A. C. trans¬ 
former, and an adjustable rheostat, will 
be found very available for this purpose. 

The alternating current voltage should 
be a little lower than that given by the 
dynamo at 3600 revolutions per minute. 
Higher frequencies than 60 cycles cannot 
very well be used. Lower frequencies re¬ 
quire less speed. 

Two Insulated collector rings of brass 
or copper are required on the shaft. A 
good place for these Is between the com¬ 
mutator and the windings. They are con¬ 
nected to two opposite segments of the 
commutator (see drawing). Two brushes 

of springy copper or copper gauze, the 
holders of which are Insulated from the 
frame with mica or fiber, are used in 
connection with the rings. 
The dynamo should be brought to a 

speed of 3.600 revolutions per minute be¬ 
fore connecting with the transformer. 
This may be done with dry batteries and 
varied with the rheostat In series with the 
field. When the desired speed Is attained, 
the switch which cuts in the synchroniz¬ 
ing device may be thrown In. This device 
is a lamp of low candlepower, equal to 
the voltage of both transformer and dy¬ 
namo. If the candlepower is high the 
batteries may not be able to bring the 
motor to the desired speed, in which case 
a tungsten flashlight lamp with resistance 
in series is the best to use. 
Care must be taken to have sufficient 

resistance for the combined voltage of 
the transformer and dynamo to limit the 
current. The lamp should light brightly 
and go out, alternately, and while the 

light is out the switch which short-circuits 
the synchronizing device (see drawing) 
may be thrown in and the batteries taken 
off. Direct current may then be taken 
from the commutator brushes. 

If batteries are not available a hand 
drive may be used. In some cases the 
lamp may burn dimly and continue so 
when the batteries are not strong enough 
to overcome synchronous speed. Then the 
short-circuit switch may be thrown in at 
any time and the batteries taken off. 
This dynamo may be used to convert 

direct current to alternating current, the 
frequency varying with the speed, the 
direct-current supply being connected to 
the commutator brushes and the alternat¬ 
ing current taken from the collector 
brushes and rings. This converter can 
also be used as an alternating current 
motor of Invariable speed, known as a 
synchronous motor, which is very desir¬ 
able for driving rotary spark gaps in 
wireless stations, and for many purposes. 

Making a Commutator 

THE amateur constructing a small 
motor or dynamo will find the commu¬ 

tator the most difficult part of the work, 
if he attempts to imitate the commutator 
used on regular machines. However, this 
difficulty can be overcome by constructing 
the commutator shown in the Illustration, 
which is easy to make and will give good 
results. 
The core is made of hard wood of any 

desired dimensions. The core is turned 
down on a lathe or on the armature shaft 
until it Is perfectly smooth and round. 
The commutator segments are then se¬ 
cured to the face of the core. 

The segments are short pieces of copper 
bar one-half Inch wide, one-quarter inch 
thick and as long as the core. These bars 
are screwed down in place by flat-headed 
brass wood screws, one being placed near 
each end of the bar as shown. The holes 
are countersunk. A space of not less than 
one-sixteenth inch is left between the bars. 
Allowance should be made for this spac¬ 
ing when figuring the diameter of the core 

By Haroldl Jackson 
necessary for a certain number of bars. 
The armature windings are connected to 
the bars as shown by placing the ends of 
the coll in third holes drilled at the back 
end of each bar and soldering the joint. 

The commutator is secured to the shaft 
by drilling a one-quarter inch hole through 
both and Inserting a pin as shown by the 
dotted Unes; the pin should fit tightly 

Very simple construction of a commutator of 
special interest in connection with the preceding 
article, as a commutator and slip rings have both 
to be used upon the rotary converter described 
above. 

and be short enough to prevent short¬ 
circuiting the bars. The surface is again 
turned down so that the brushes will sit 
properly. This is done, in case no lathe 
is available, by holding a fine file or whet¬ 
stone against the commutator while rotat¬ 
ing; Tlie surface is finished with sand¬ 
paper. 
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Odd Teleplhomies 
By Clyde J. Fátc^ 

(Continued from April Issue) 

Another form, patented in 1885, by Ala¬ 
baster, Gatehouse, and Kempe, consists of 
two diaphragms of wood or other sonorous 
material having an iron or steel wire 

FIG 15 
An iron wire wound with a coil of copper wire 

is stretched between two diaphragms of sonorous 
material; the speaking current affects the wire 
and thus the diaphragm. 

stretched between their centers, as de¬ 
picted in Figure 15. Around this iron 
wire is wound a coil of coarse wire con¬ 
nected to a local polarizing battery. Over 
this is wound a coil of tine wire connected 
to the line, through which the telephonic 
currents pass. Molecular vibrations in the 

FIG 16 
A simple modification of the above telephone ; 

the axial wire is iron or steel, as in the preceding 
instrument. 

Iron wire are communicated to the dia-
phragms and the surrounding air. The 
two diaphragms may be the ends of sound 
boxes having flexible tubes leading to 
funnels which may be held to the ears. 
Figures 16 and 17 show two modifica¬ 

tions of this receiver patented by the same 

FIG 17 
Another modification of the same instrument; 

this time the iron wire parallel to the diaphragm 
is connected thereto by a bar at right angles to 
its center. 

inventors. In Figure 16 the iron wire is 
attached directly to the diaphragm, while 
in Figure 17 the motion of the iron wire 

is magnified by stretching it across the 
shell of the receiver and attaching the 
center of the wire to the center of the 
diaphragm with a silk thread. 

A telephone receiver patented in 1886, 
by Eickemeyer involves a novel applica¬ 
tion of the well known principle illus¬ 
trated by the fact that the electro-magneti¬ 
zation of a flexible bar twisted and main¬ 
tained under torsional tension results more 
or less in the untwisting of the bar, and 
that a succeeding partial or complete de¬ 
magnetization of the bar permits it to re¬ 
sume a normal condition. 
The illustration, Figure 18, shows one 

form of this telephone. It comprises a 
U-shaped permanent magnet having an¬ 
nular shaped pole pieces slotted at the top. 
A flanged disc of non-magnetic material 
fits in each pole piece, and between the 
two discs is stretched a flat strip of soft 
iron, which strip may be twisted by turn¬ 
ing one of the discs. The tension of the 
strip is adjusted by turning the screw 
which also clamps the wire wound bobbin 
in place. Telephonic currents passing 
through the electro-magnet cause an un¬ 
twisting and twisting of the strip, which 
motions are transmitted to the diaphragm 
by the connecting link. 

fig IÔ 
Telephone currents in this telephone change the 

twist in a flat strip of soft iron attached to the 
diaphragm, producing changes in magnetization 
thereof and giving the speaking effect. 

It is not necessary to employ a flat 
strip; an iron wire has been successfully 
used, and in some cases several iron wires 
all twisted together give good results. 
Sometimes the strip may be rigidly fixed 
at only one end, the other end being main¬ 
tained under torsional strain and attached 
to the diaphragm. 

The curious receivers shown in Figures 
19 and 20 were patented in 1887, by Wat¬ 
kins and are based upon the expansion 
and contraction of a permanent bar mag¬ 
net, the movements of which are magnified 
by including a helical iron spring in the 
magnetic circuit. This type of receiver 
is said to be an improvement over the 
ones shown in Figure 13. 
Two forms of this receiver are shown. 

In one the bar magnet is attached to the 
helical iron spring and the spring termi¬ 
nates in a polished ball pressing against 

the diaphragm. The pressure is adjusted 
by means of the screw. The speaking cur¬ 
rent passes through the bar, spring, and 
diaphragm, setting up vibrations in the 
whole system that possess the original 
speech characteristics. 

IRON BAR. 

FIG 19 
The permanent bar magnet running through 

the center of this case changes in length under 
the effect of the telephone current, and a spring 
magnifies its motion so as to give the effect. 

In the other the end of the bar magnet 
is polished and presses against the dia¬ 
phragm. A helical iron spring is also in¬ 
cluded in the magnetic circuit as shown. 
The action is similar to that described 
above. 
The receivers shown in Figures 21 and 

22 were patented by Hale in 1882, and de¬ 
pend for their action on the expansion and 
contraction of an iron wire in a variable 
magnetic field. In Figure 21 the wire is 
attached directly to a circular diaphragm. 
It will be noted that the solenoid is placed 
at one end of the wire nnd not distributed 

HG 20 
Another version of the above; in both of these 

the speaking current passes through bar, spring 
and diaphragm. 

along its entire length as in the other 
cases. The one shown in Figure 22 acts 
upon the same principle but has a conical 
shaped diaphragm. This is to improve 
the mechanical-acoustical efficiency of the 
instrument. 

Figures 23 and 24 show interesting re¬ 
ceivers patented in 1890, by Wiegand. 
These are modifications of the ones shown 
in Figure 13. Figure 23 has a helical coil 
of iron wire in contact with the diaphragm 
and placed inside of the solenoid through 
which the speech currents pass. In Figure 
24 a zig-zag iron strip is used instead of 

Similar telephone to the above, with a solenoid 
coil to effect changes of length in the wire run¬ 
ning through center of the case. 

the helical coil. Many other shapes give 
varying results. 

In 1889, Bonta patented the receiver 
shown in Figure 25. This receiver com¬ 
prises a disc shaped permanent magnet 
that also serves as a bobbin on which the 
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magnet coil is wound. This core is grooved 
as shown in the illustration at (B) and 
also slotted at the outside rim and center 
as shown at (A) so as to have the effect 
of a multi-polar magnet, with north and 

A version of the preceding, in which a conical 
diaphragm is used. Here the solenoid coil is 
longer. 

south poles marked (N) and (S) as in¬ 
dicated. The iron diaphragm rests on the 
center projection as well as on the rim of 
the core, and vibrates due to molecular 
agitation. The diaphragm may be either 
in the front or in the rear or two dia¬ 
phragms may be used. 

Before describing the various types of 
telephone transmitters in detail we will 
conclude our descriptions of telephone re¬ 
ceivers with the one shown in Figure 26, 
which is a molecular receiver of recent 
date and acts upon an entirely different 
principle from any of the others. This 
receiver was patented in 1916, by Rumm¬ 
ler, who claims that it depends for its 
action upon the molecular stresses in a 
dielectric material when under the in¬ 
fluence of a magnetic field. It should be 
noted that no iron is used in the construc¬ 
tion. 

The illustration shows this receiver in 
section. It comprises two disc-shaped 
coils, one on each side of a diaphragm of 
dielectric material of high inductive ca¬ 
pacity, such as a thin sheet of glass. Al¬ 
though two coils are shown, one will give 
good results. The glass diaphragm is free 
to vibrate between the two coils as shown, 
and being acted upon directly by the mag¬ 
netic field around the coils, molecular 
stresses are set up in the glass diaphragm 
which cause the whole diaphragm to vi¬ 
brate. To intensify the action the colls 
have their convolutions cemented together 
by dielectrics of high inductive capacity. 
The diaphragm, vibrating in harmony with 

FIG 25 FIG 24-
A helical coil of iron wire is placed inside of a 

solenoid coil through which the talking currents 
pass. 
Next is a version of the preceding one, except 

that a zigzag conductor is used instead of the 
coil. In both cases a speaking current starts the 
coil into a species of vibration, affecting the 
diaphragm. 

the current pulsations passing through the 
coils, reproduces the speech. 

Telephone Transmitters 
The telephone transmitter is the appa¬ 

ratus used for sending speech, or for 

changing the sound vibrations into elec¬ 
trical impulses. Usually all telephone re¬ 
ceivers may be used as transmitters, the 
action being reversed, but the most com¬ 
mon type of transmitter, called a micro¬ 
phone, comprises a cup of carbon granules 
placed behind a diaphragm. Sound waves 
striking the diaphragm cause it to vibrate 
and vary the pressure between the gran¬ 
ules, which changes the electrical resis¬ 
tance of the microphone and hence the 
amount of current flowing through it.. 
This type of microphone is based on 

changes of resistance in the circuit. There 
are other types of transmitters that act as 
generators of current. The ordinary Bell 
telephone receiver may be used in this 
way. Sound waves striking the iron dia¬ 
phragm cause it to vibrate in front of the 
permanent magnet and hence varies the 
flux passing through the coils. This gen¬ 
erates current in the coils corresponding 
to the speech vibrations. This is the orig¬ 
inal type of transmitter used by Bell in 

FIG 25 
These are three views of a receiver containing 

a disc-shaped permanent magnet, with a periph¬ 
eral groove in which the magnet coil is wound. 
In the upper view (N) and (S) represent north 
and south poles of the magnet produced by this 
winding. 

his early experiments and is seldom used 
now except where batteries would be cum¬ 
bersome, as in linemen’s outfits. 
There are electrostatic transmitters 

based on changes of electromotive force 
which take the form of a condenser, whose 
capacity is varied by sound waves. This 
type was mentioned before in connection 
with electrostatic receivers. Some radio 
broadcasting stations employ this type of 
transmitter owing to its almost perfect 
action. 
Forbes used a transmitter, based on 

heating effects, that had a fine platinum 
wire in a narrow slit through which the 
sound waves pass after being concentrated 
by a funnel. This cooled the wire, which 
was heated by electricity, and modified the 
current passing through it. Blythe used 
minute electric arcs whose length and 
area were affected by sound waves. Dol-
bear used an arc as a transmitter in his 

experimental work. In 1860, Yeates made 
a liquid transmitter by placing a drop of 
water between the points of a Reis trans¬ 
mitter. Gray and Bell used a wire dip¬ 
ping into a liquid, the pulsations of the 

GLASS OIAPHRAM 
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FIG 26 
This is a molecular receiver, claimed.to depend 

for its action upon molecular stresses in a glass 
dielectric. 

diaphragm causing the wire to dip more 
or less deeply into the liquid and vary the 
resistance. Majorana varied the resistance 
of a water jet with sound waves. Cham¬ 
bers proposed to vary the diameter and 
length of a liquid jet emerging from a 
nozzle against a diaphragm. In 1878, Dol-
bear found that the moistened finger tip 
pressing against a diaphragm would act 
as a transmitter. The variations in pres¬ 
sure probably changed the length of the 
path of current through the high resis¬ 
tance human skin. He also caused the 
sound vibrations to vary the internal re¬ 
sistance of a battery. 
Garrett and Lucas succeeded in making 

an operative transmitter based on the 
variation of magnetic permeability result¬ 
ing from change of pressure upon nickel. 
This will be described later. Beetz dis¬ 
covered that the resistance of a platinum 
sponge varied with pressure. Hughes in 
1878, discovered the great sensitiveness of 
a microphone employing light contacts be¬ 
tween conductors, but the first commer¬ 
cially successful carbon transmitter was 
that of Blake in which a pellet of plat¬ 
inum attached to a light spring was 
pressed against a flat button of carbon by 
the diaphragm. The carbon granule mi¬ 
crophone in almost universal use today 
was largely due to White of the American 
Bell Telephone Co. 
Among the somewhat curious transmit¬ 

ters developed from time to time is the 
one shown in Figure 27, patented in 1886, 

FIG 27 
A curious invention for a telephone receiver. 

Its essence is cork in plate or diaphragm form, 
with granulated carbon or platinum between suc¬ 
cessive plates. 

by Rose. This consisted of a plate of 
cork in the center of which was a com¬ 
partment containing two electrodes and 
finely divided particles of platinum or car¬ 
bon grains. Several of these microphone 
chambers were also used on the one dia¬ 
phragm, which was mounted in a case 
having an opening or mouthpiece similar 
to that of the ordinary transmitter. 

(Concluded in June Issue) 
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Analogies and Oilhers 
By T. O’Coaor Sloairw, PK.D. 

I
F a current flows through a wire of 
uniform resistance per unit of length, 
the fall in potential will vary exactly 
as the length of the wire within 

which it takes place. Thus, if the wire is 
5,000 feet long and there is a fall of five 
volts from one end to the other, there will 
be a fall of one volt for each thousand 
feet of wire, or a tenth of a volt for each 
hundred feet of wire, and so on. 

Hydraulic illustration of fall of potential; the 
water in the different tubes stands at varying 
heights in proportion to the pressure in the tube 
through which water is flowing. 

A very usual analogy for such fall is 
that of water running through a straight 
pipe set at an angle with the horizontal. 
If the pipe is ten feet higher at one end 
than at the other, we may take it as repre¬ 
senting a fall of potential of ten volts. If 
the wire is 100 feet long then every ten 
feet would represent a fall of one volt. 
If water passed through a horizontal 

pipe at a considerable pressure and verti¬ 
cal pipes were connected thereto, the water 
in each pipe would stand at a different 
height, that nearest to the source of sup¬ 
ply would stand at the highest point, the 
next a little lower, and the next still 
lower, thus again representing for us the 
fall of potential in the circuit. 

But there is another very nice mechan¬ 
ical analogy. If we have a wire, which is 
shown as suspended vertically, and If we 
twist one end of it through a given num¬ 
ber of degrees, each point of the wire will 
be twisted to a less number of degrees, 

Torsion illustration of fall of potential; a wire 
is twisted and the twist is distributed over its 
length exactly as is the fall of potential over a 
conductor. 

always In the proportion to the length 
affected. Thus, if on a given length of 
wire we had equally distributed five dials 
as shown In the drawing, and an index 
for each dial attached to the wire, the 
index on the upper dial would be un¬ 
moved, that on the next dial would be 
moved to one-fourth the angle of the index 
on the lower dial, the index on the third 

dial which is in the middle of the wire 
would be moved one-half as much as the 
lower, and so on. 
Therefore, starting at the bottom, we 

might say that we twisted the wire 
through 100 degrees. Then the dial next 
to the bottom would show three quarters 
of this amount or 75 degrees; the next 
would show 50 degrees, the next 25 de¬ 
grees, and the top none. If for degrees 
we substitute the word volts, we have the 
exact analogy of the fall of potential in 
a wire. 

Direction is Imputed to a current just 
as polarity is imputed to a magnet. We 
can always think of the galvanic battery 
as being historically the original source 
of current, and the primary battery con¬ 
sists of two plates of metal or other con¬ 
ductor, for one may be carbon. For the 
action of the battery it is essential that 
one of them be dissolved or attacked 
chemically by the electrolyte or solution 
in the battery, and that the others will be 
unattacked thereby. 

It is perfectly natural to term the plate 
which is unattacked, and which never 
changes, the negative plate ; while the one 
which is attacked and in a sense does all 
the work has every justification for being 
called the positive plate. This refers to 
the plates as immersed. Now we come to 
tlie direction of the current. There is no 
current until the plates are connected by a 

Illustration of ampere currents and also of the 
relations of the winding of a magnet to polarity. 

conductor. If a wire is connected to the 
zinc plate where it comes out of the elec¬ 
trolyte, and the other end of the wire is 
connected to the carbon plate, the direc¬ 
tion of the current is taken as going 
through this wire, from the negative plate, 
which may be of copper, carbon or plati¬ 
num, through the wire to the zine plate. 

In other words, the current as it flows 
through a wire connecting the plates out¬ 
side the liquid is taken as starting with 
the plate whose initial comes earlier in 
the alphabet, such as C for copper or car¬ 
bon or P for platinum, to the plate whose 
initial comes at the end of the alphabet, 
namely, Z, for zinc. The current of 
course as far as it can be treated as such 
takes the opposite course in the electro¬ 
lyte, but the current through an electro¬ 
lyte is not a plain conducted current, but 
what may be termed electrolytic current, 
or one carried by an electrolytic conduc¬ 
tor. The alphabetical order is sure to be 
right, because whatever may be the initial 
of the negative element, the positive ele¬ 
ment cannot go further down the alphabet 
than the letter Z, the initial of zinc. 

In the storage battery the plates are 
oppositely named for some unknown rea¬ 
son. One of the plates is of a grayish 
color and the other almost purple. The 
“purple” plate begins with the letter P, 
and is termed the positive plate. So here 
again we have a case of memoria technica 
as it is called, for fixing in our minds 
which plate Is the positive one. 

If the right hand is held over the wire 
through which a current is passing, away 
from the body towards the finger tips, the 
north pole of the magnet will be deflected 
towards the thumb of the hand. One of 

the old memoria technica methods was to 
think of a man swimming along with the 
current when the wire would always be 
deflected to his left. The man is supposed 
to swim always with his face towards the 
wire, so that if he is underneath the wire 
he will face upwards, and the needle will 
lie deflected toward his left, just as before. 
The compass needle will be deflected in 

The fingers of the hand represent direction of 
current, and the thumb points toward the North 
Pole, carrying out the idea of the preceding illus¬ 
tration. 

opposite directions above and below the 
conductor of a current. 
Another way of carrying in the mind 

this deflection of the polarized needle, Is 
to imagine a wire running across one’s 
front. If the current is going from right 
to left, one may think of waving the right 
hand along the line of and following the 
direction of the current until it points in 
the direction the current takes, which in 
this case we will assume to be to the left. 
Thus, as before, the thumb If outstretched 
will point in the direction to which the 
needle will be deflected. If the current 
is going in the other direction, the hand 
must be waved to the left, and again the 
thumb will give the proper direction. The 
palm of the hand must be kept down. The 
compass is assumed to be above the wire 
carrying the current. 

We know that conductors each carrying 
current In the same direction attract each 
other, therefore if such conductors cross 
each other at an angle, their tendency is 
to come into parallelism with each other. 
We all know that if a bar of iron is sur¬ 
rounded by a coil of wire, a magnet Is 

The corkscrew illustration of the relation of 
windings to polarity in an electro-magnet. 

produced, therefore our easiest conception 
of a permanent magnet is that of a piece 
of steel within and about which currents 
are circulating in uniform direction at 
right angles to its length. These cur¬ 
rents are theoretical and are called am¬ 
pere currents. 

In the Illustration there is represented 
an electro-magnet. The direction of the 
current in the coils surrounding it is in¬ 
dicated by the arrows and the resulting 
north and south poles are shown. If for 
the coils of wire surrounding It and carry-
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I. An analogy for sell-induction. The flywheel V resisting any sudden change of motion of the shaft, represents the action of the coil B. 
II. The spiral spring <S> in its action on the shaft is analogous to the condenser <C), which becomes charged with electricity and then 

discharges it through the circuit in the reverse direction in which it was received, exactly as a spring when turned in one direction will uncoil in 

the ^ er^h®n®¿Inb¡ncd action of the condenser <C> and self-induction coil (B) is represented by the combination of the flywheel (V) and the spiral 
spring (S). each modifying the action of the ether. . 

IV. Here the combination of resistance, self-inductance and capacity is represented by the balance wheel (V ) and spiral spring (S) and the 
air damper (A). 

ing current In the direction shown we 
Imagine the steel to be full of little cir¬ 
cular currents in the same direction, we 
then have a conception of a permanent 
magnet. We are all familiar with mag¬ 
netic curves made up of so-called lines of 
force, and direction is attributed to these. 
The same Illustration shows the relation 
of these lines of force to the magnet. 
They emerge from the north pole and re¬ 
turn to the south through the air, and 
they are due to the circular currents in 
the magnet, If It Is a permanent one, or 
to the currents In the wire, or to the In¬ 
duction from the colls of wire If It Is an 
electro-magnet. 
The hand grasping the wire shown 

before gives the Idea of the ampere cur¬ 
rents represented by the fingers and the 
polarity indicated by the thumb pointing 
to the north pole. 
If we Imagine a screw being turned 

through a nut or Into a block of wood, as 
we turn it in the direction of the hands 
of a watch it will go forward. If an 
electric current passes around a piece of 
Iron In the direction of the hands of a 
watch, the direction of the lines of force 
will be that in which the screw is advanc¬ 
ing. If we withdraw the screw from the 
nut or block of wood, our turning will 
represent current in the other direction, 
the polarity will be reversed, and so will 
the lines of force. The classic Illustration 
of this Is a corkscrew, perhaps not so 
familiar an Instrument as formerly. 
Direction Is Imputed to the lines of 

force produced by a magnet. They are 
taken as Issuing from the north pole, going 
through the air or surrounding space and 
entering at the south pole. Again we have 
a memoria technica, similar to that used 
for the battery current, for in the outer 
air they leave the north pole and return 
to the south, and the letter N comes be¬ 
fore the letter S In the alphabet. If the 
south pole of the magnet faces us, the 
lines of force are going away from us; 
and the lines of force In the magnet are 
due to a current of electricity circulating 
around it. If we look at our watch while 
we are looking at the south pole of a 
magnet. It gives us the direction of the 
currents producing these lines of force. 
As the lines of force are going away from 

Diagram of a coil surrounding an arrow, to 
illustrate as before, relations of current and 
polarity. 
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side of the paper only. Be sure to 
sign article and sketches. 

EDITOR. 

us through the magnet, so is time doing, 
indicated by the watch. 
This is made still clearer by the arrow 

surrounded by a helix. The current 
through the spiral produces lines of force 
within itself, having the direction indi¬ 
cated by the arrow, such lines of force 
being contained within the core of a mag¬ 
net. The pointed end of the arrow then 
Is the north pole. The corkscrew may be 
taken as representing the path of current, 
and the north and south pole which would 
be produced in a bar within the cork¬ 
screw are Indicated In the illustration, 
and will be seen to carry out exactly the 
watch idea expressed above. 

Suppose we have a broken circuit whose 
ends or terminals approach each other 
closely enough for what seems to be a 
spark to jump across. This is what we 
see in the induction coll discharge or In 
the spark of the Leyden jar. The first Is 

what may be termed an inductance dis¬ 
charge and the second a capacity dis¬ 
charge. The first thing to be brought out 
is the fact that what, owing to persistence 
of vision, presents to us the appearance of 
a white spark jumping through the air, 
is really ' an enormous number of sparks 
and these sparks jump back and forth. 
If we picture to ourselves a helical spring 
squeezed up, this in a rough way will 
represent to us a charge of electricity, as 
if It Were a lot of coulombs squeezed Into 
a receptacle. If now the spring is re¬ 
leased It will fly out, return a little and 
execute several vibrations before it comes 
to rest. The period of an electric dis¬ 
charge is extremely small, but every spark 
as It appears to us and what we would 
call a simple spark, Is made up of a 
whole number of sparks going back and 
forth. 
A simple straight spring or vibrating 

rod held in a vise or a tightly stretched 
spring pulled to one side to represent a 
charge and released to represent a dis¬ 
charge gives the same to and fro effect 
exactly comparable to the discharge of the 
condenser, or induction coil. The princi¬ 
pal motion of the spring is In one direc¬ 
tion ; In the same way the principal 
amount of electricity discharged by the 
spark is under some conditions in one di¬ 
rection or Is of one polarity, as It is 
called. 
It is not so easy to find an analogy 

for Induction. If currents go through wires 
in the same direction, these wires attract 
each other, but it is very hard to find an 
analogy for this. One of the earliest dis¬ 
coveries in the way of Induction was that 
a compass needle as it may be termed, 
poised above a wire, was deflected and 
tended to stand at right angles thereto, 
although it would never quite reach the 
90 degree position as far as the wire it¬ 
self is concerned. 

In the Illustrations above we give analo¬ 
gies for Inductance, capacity and resis¬ 
tance in a circuit. These react one upon 
the other and the above Illustrations, for 
which the writer is indebted to a French 
contemporary, are certainly most inter¬ 
esting, and are one of the most ingenious 
sets of analogies that the writer has yet 
encountered. 
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ELecttric Oil Feed For Hoose Fomsice 
By George G. McVicker 

WHERE oil burners are installed to 
take the place of the coal grate in 
a household furnace or heater of 

any kind a delicate regulation has to be 
maintained to keep the rooms at an even 
temperature without wasting oil. The 
Illustrations explain how an electric regu¬ 
lator may be constructed and connected 
with any clock so that an even tempera¬ 
ture will be maintained throughout the 
day and if desired another even and lower 
temperature throughout the night, which 

Details of a double catch for thermostat fur¬ 
nace regulator arranged so that the same ther¬ 
mostat will give different regulation by day or 
by night. 

regulator will automatically turn on more 
heat at any set time, as in the early 
morning. 

The device includes a clock to make the 
necessary electric contacts at the proper 
times, a thermostat to act with the room 
heat and connect the circuit to conduct 
the current to the proper coils, a set of 
coils for operating the feeding valve of the 
oil burner, and a battery to furnish the 
current. 
A set of six colls are arranged in a 

semicircle. Each coil is 1% inches long 
and set one-fourth of an inch apart. Each 
has a one-inch core opening. These coils 
are arranged concentric with the center of 
the regular oil feed valve stem which con¬ 
trols the flow of oil to the flame, and all 
are securely attached to a panel which in 
turn is attached rigidly to the oil valve. 
It may be strapped to the oil pipe with 
Iron strips. 
A brass rod three-eighths Inch in di¬ 

ameter (G) has an eye at one end which 
can be clamped to any position on the 
head of the feed valve hand wheel. This 
rod Is bent to a semicircle of five inches 
radius and to the outer end of this Is 
attached a soft iron core, which will pass 
through the centers of the six coils, and 
without touching them, is of a length 
that will over-lap each coil in its travel. 

In the room to be heated is placed the 
panel (H) on which is mounted the ther¬ 
mostat compound bar (J). The outer end 
of this bar is attached to the link (K) 
and in conjunction with this latter is the 
multiplying lever (N). Six brass contact 
plates (D) are mounted concentric with 
the pivot on which the latter lever (N) 
moves, and a spring contact is riveted to 
the end of this lever so that contact will 
be formed between the lever and one seg¬ 
ment at a time as the device operates. 
Each of the segments is connected to one 
of the colls (A to F) by means of insul¬ 
ated wire. An ordinary metal case alarm 
clock is provided ; the glass face is re¬ 
moved and a rim three-sixteenths inch 
wide made of the same thickness of metal 
as the clock case, is provided with fiber 
blocks riveted at each five minute inter¬ 
vals about Its inner side. The “hand¬ 
approaching” end of these blocks, the 
lower end in the black, Figure 4, is beveled 
considerably while the other end Is 
slightly beveled ; on the latter end is at¬ 
tached a piece of sheet brass which Is 
soldered to the false rim provided. To the 
end of the minute hand of the clock Is 

soldered or welded a contact spring so 
shaped that it will not make contact with 
the false rim of the clock but so that 
when the hand draws it over one of the 
fiber blocks it will be compressed and as 
It springs back to its place on passing the 
end of the block will make contact with 
the piece of brass for two or three sec¬ 
onds, allowing a current to pass for this 
length of time. The false rim is in¬ 
sulated from the case and body frame of 
the clock by means of shellacked paper 

For night control when the temperature 
is to be maintained at a lower degree, the 
pin in the lever (N) instead of being 
left In the lower notch shown (L), Is 
hooked up to the notch (M), better shown 
in Figure 5. This causes the coils nearer 
the closed end of the series to be placed 
in contact with the normal positions of 
the thermostat, thus keeping the tempera¬ 
ture uniform but at a lower degree than 
for day time heat. 
The average individual does not enjoy 

and is attached to the binding post (P) 
with the proper fiber bushing and gaskets. 
The operation of the device is as fol¬ 

lows: The feed valve is opened just suf¬ 
ficient to feed the oil necessary to avoid 
danger of the fire going out or enough to 
maintain what is called the pilot light. 
With the soft-iron core (R) then set at 
the end of the series of coils, the eye end 
is clamped to the feed valve stem or hand 
wheel. The thermostat and clock are 
placed in the room to be heated ; with 
the temperature at the desired living de¬ 
gree for day-heat, the adjusting screw 
(R), Figure 2, at the end of the thermo¬ 
stat is set so that the lever (N) will 
touch the plate which corresponds with 
the coil (A), Figure 1. Then as the tem¬ 
perature decreases the thermostat will 
bend toward the side marked (cold) and 
gradually move the contact at (O) until 
it corresponds with another coil further 
along the semi-circular series, as at (B). 
When the minute hand of the clock 

makes contact at the end of one of the 
blocks the coil (B) will then be energized 
and the soft iron core be pulled to the 
position of this coil and in doing so the 
feed valve is opened that much. At the 
end of another five minutes if the tem¬ 
perature in the room is still too low the 
same operation moves the soft iron core 
further around and the valve is opened 
still further; so on until the added fuel 
oil brings the temperature in the room to 
the desired degree. If at the end of the 
next five minutes the thermostat does not 
change the contact, then the valve re¬ 
mains at the same position, but if the 
room becomes too warm the operation is 
reversed and the valve is closed one point. 
Thus at each five minutes the difference 
Is corrected and the heat thus retained. 

crawling out to turn on more heat so this 
device again takes up its duty and opens 
up the oil feed a half hour or more before 
the owner desires the day temperature to 
be reached. 

Pivoted on the face of the clock as at 
(S), Figure 3, is the arm (T) made of 
thin fiber. A narrow slot is cut in the 
shell of the clock from (V) to (W), 
through which this lever may be moved. 
On the lever at the point (U) is a con¬ 
tact button just high enough so that the 
hour hand will make contact with it. A 
small Insulated wire attached to this but¬ 
ton connects with the coil mounted on the 
thermostat panel board. The other side 
of this coil is connected to an insulated 
plate which forms the bearing surface of 
the hook (M) on the link (K), Figures 
5 and C. 
Thus when the lever (N) is hooked up 

for night temperature the circuit through 
the coil (X) is closed with the exception 
of the contact to be made by the small 
clock hand on the button (U), Figure 3. 
When this contact is made at the time 
at which the button (U) is set, the coil 
is energized and the link (K) carrying 
the armature (Y) is pulled by the mag¬ 
net and the arm (N) is released and 
allowed to fall on the lower projection ; 
the operations for day heat are at once 
begun. As the contact at (M) on the 
link is broken the current is shut off and 
the armature and the link are released. 
To prevent the coll from interfering with 
the action of the link (K) the pin in the 
right end of the lever (N) comes in con¬ 
tact with the lower projection at an angle 
and in finding its lowest position draws 
the link slightly away from the coll. 

Four dry cells will operate the appli¬ 
ance. 
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Higlh Tension Condensers 
By C'UH’tis Kissel 

M
ANY Tesla and Oudin coils which 
are mechanically and electrically 
correct will not always develop 

the efficiency or rating expected of them 
by the constructor. 

Construction of one of the plates of the glass 
condenser, showing its mounting and coating of 
tin foil. 

The writer found that the difficulty was 
rather with the spark gap and condenser 
than with the coil proper. The spark gap 
was fitted with double silver sparking 
points, delicately adjustable, and, with 
the condenser described below, discarded 
coils taken out of storage operated splen¬ 
didly, giving a flaming ten-inch spark. 
The condenser is made of 8 X 10 inch 

photographic plates. Twelve plates are 
used and the gelatine coating or film is 
removed with hot water. After every trace 
is taken off the plates are further cleaned 
with clear water and Dutch Cleanser, 

Tin foil sheet for coating the glass, with lug 
to complete the connection. 

wiped with a clean rag and held near the 
fire to complete the drying. 
Wooden sticks 8% Inches long, % inch 

wide and % inch thick come next. They 
may be made of straight grained pine or 
poplar. The sticks are placed in a vise 
and a groove cut lengthwise on the %th 
edge with a rip saw to a depth of about 
a quarter of an inch. The groove may be 
widened a little if necessary by running 
a thin piece of broken glass through it so 
as to scrape off the sides. The glass plates 
must fit freely in these grooves or they 
may be strained and break. 
Twelve sticks are thus prepared and 

are boiled in paraffin, and when the sticks 
after removal from the melted paraffin 
have become cool, the plates are to be 
fastened into them. A temporary fitting 
rack is shown in Fig. 2, which is self-
explanatory. The grooves in the upper 
bar are spaced about 1% inches apart. 
The groove in one of the sticks is now 
filled with rather thick shellac varnish 
and one of the plates is pressed into it, 
the 8 inch wide side being used. The plate 
is worked back and forth a little so as to 

Mounting glass plates in their supporting strips. 
The strips arc at the bottom while the cement is 
setting. 

get it well seated ; the wood should pro-
ject one quarter inch from each side. The 
surplus shellac is wiped away while it 
is still liquid. The other plates are also 

Cross-sectional view of condenser and plates. 

shellacked into their respective sticks and 
are left standing in the frame for forty-
eight hours. Any surplus shellac which 
is now dry is scraped off and the stick 
is sandpapered smooth. 

The tin foil for the coating should run 
about 1600 square inches to the pound 
and be of the best quality. One pound 
will cover both sides of the twelve plates. 
The writer has tried shellac, banana oil, 
varnish, and glue for attaching the tin 
foil, and found that LePage’s glue Is about 
the best. The tin foil is cut into sheets 
10 X 6^ inches, two for each plate. There 
is a lug on each of them and the corners 
are rounded. 

A plate is placed on a level board, the 
glue is spread over its surface with the 
addition of water, and is worked all over 
the surface with the fingers. One of the 
tin foil sheets is placed on this, allow¬ 
ing a three-quarter inch margin on 
three sides; at the top there is a 1% 
inch margin. Keeping the fingers wet, 
smooth down the foil. It is now rolled 
with a wet photographer’s print roller 

squeezing out surplus glue and water and 
air bubbles. The rolling should be done 
from the center of the foil towards the 
edges. The connecting tin foil lug is also 
glued nicely to the glass and its end is 
carried around the stick on top of the 

Top of the case wjth supporting rods for carry¬ 
ing the coated plates. 

pane. The plate is wiped up with a wet 
sponge and put aside to dry. It will be 
understood that in coating the two sides 
the lugs are set one to the left and one 
to the right. 
Brass strips are screwed down to each 

end of the sticks, the inner end covering 
the tin foil lugs. They are secured with 
wood screws ; the screws are covered with 
glue before being screwed down. The 
wood strips are now shellacked and when 
dry are painted with black enamel paint, 
only, however, for appearances’ sake. The 
comers of the tin foil being rounded, 
tends to prevent brush discharge from the 
comers. Now the plates are coated with 
a thin coat of resin or resin and beeswax 
mixed, two parts of resin and one wax, 
which is applied by dipping into the hot 

Complete mounting of condenser shown in its 
final frame. 

mixture. The plates are first heated, then 
lowered into the tank with an even mo¬ 
tion, and then quickly withdrawn with the 
same uniform motion and with the same 
speed. There must be no stop and no 
jerky motion. 

Figure 4 shows the rack for holding the 
plates of the finished condenser. It will 
be observed that the rods on which the 
brass strips on the tops and ends of the 
sticks rest, take care, one of one set of 
plates and the other of another. The rods 
should be one-quarter inch round brass 
and threaded for the nuts. Porcelain 
bushings should be used in the uprights 
for the rods to go through, and the plates 
are to be spaced one inch apart. 

Meastsriffig Voilage Va 

THERE are several ways of measuring 
the variation of voltage around the 

commutator, the simplest of which em¬ 
ploys a voltmeter and single exploring 
brush, flexible stranded cable being used 
to make the connections. 

The proper terminal of the voltmeter is 
connected to one brush of the dynamo 
under test. The other terminal of the 
voltmeter is connected to the exploring 
brush. With the machine running at its 
rated speed the exploring brush is held 
against the surface of the commutator at 
any desired point around the circumfer¬ 
ence. 

Simple method of testing voltage variation in an 
armature with comparatively little apparatus. It 
will be found that the action of an ordinary com¬ 
mutator, which, of course, depends on the action 
of the armature, is far from regular. 

riations inn Armatures 
At each point the voltmeter reading, as 

well as the angular position of the ex¬ 
ploring brush, is noted. It will be found 
that variation of voltage between suc¬ 
cessive pairs of commutator segments is 
not constant. 
The method is so simple that any pos¬ 

sessor of a generator or motor will be 
interested in using it. 

Contributed by Harold Jackson. 
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Tesla Coil 
Practical Electrics for May, 1924 

A TESLA coil is an interesting piece of 
apparatus, and with its aid many 

wonderful experiments can be performed. 
The apparatus shown here Is a rather 
small one, but will give good results with 
a one-inch spark coil. 

First cut a half-inch board about 8 by 
3 Inches. Give this a good coat or two of 
shellac or varnish. 
The primary is composed of seven turns 

of No. 14 copper wire wound around two 
wooden drums that have an inside diam¬ 
eter of three Inches. The drums are held 
together by eight strips of wood 3% inches 
long and are one-quarter of an inch wide. 
With small brass screws, screw these 
eight strips of wood at equal distances 
along the outside edges of the drums, 
allowing one-quarter inch on each end for 
screwing. Wind on the seven turns of No. 

14 wire in a sort of slant, as shown in the 
illustration. Grooves may be cut in the 
strips for the wire. Fasten the ends of 
the wire to binding posts. Then screw 
the whole primary to the base. 
The secondary is wound on a tube six 

inches long and two inches in diameter. 
Start a fraction of an inch from the end 
of the tube and wind on a smooth, even 
layer of No. 24 copper insulated wire. 
Leave a few inches of wire on each end 
for connections. Then saw out two round 
pieces of wood just large enough to fit 
snugly in the tube. These are screwed 
with brass screws, to two hard rubber 
uprights or supports. If hard rubber is 
not obtainable, wood boiled for a few 
minutes in paraffin will answer the pur¬ 
pose fairly well. 
Then bore two holes in the top of the 

supports to hold two brass rods that are 
fitted with brass balls at the top. Fit one 
of the round boards into one end of the 
secondary and then place the secondary 
inside the primary. Arrange the primary 
and secondary so that they will be concen¬ 
tric ; that is, have a common center. Then 
fit the other round board into the other 
end of the secondary and fasten the up¬ 
rights to the base. Solder the ends of the 
secondary to the brass rods and the coil 
is finished. 

Use the hook-up shown in the illustra¬ 
tion. If the coil is worked in the dark 
the effects are better. If one secondary 
terminal is grounded forked sparks will 
jump off the other terminal. Preceding 
numbers of Practical Electrics on high-
frequency may be consulted for other 
experiments. 

The hook-up of the Tesla coll. Here are seen the spark coil whose spark discharge, really a cataract of almost infinitely short duration, gives the 
high frequency characteristic of the coiL The condensers in parallel with the primary prevent disastrous sparking and arcing and the secondary 
acted on by the enormous frequency gives the spectacular effects. 
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Building' a Thermogalvanometer 
By Dr. Rtassell G. Marais 

I
N the April issue of Practical Elec¬ 
trics were given directions for build¬ 
ing a radiomicrometer, a very sensi¬ 
tive and easily constructed instru¬ 

ment for measuring radiant energy. This 
device may readily be adapted to the 
measurement of small electric currents, 
either direct or oscillating at any fre¬ 
quency, and thus is exceedingly useful in 
testing radio circuits and making elec¬ 
trical measurements in general. As the 
radiomicrometer measures small amounts 
of heat, and as any current, whether al¬ 
ternating or direct, produces heat, the in¬ 
strument can be calibrated directly in 
terms of current. 
When the radiomicrometer is adjusted 

to its greatest sensitivity it can be made 
to detect differences in temperature ot as 
little as a few millionths of a degree. It 
is thus an extremely sensitive electrical 

magazine, or has these directions avail¬ 
able. The two Instruments are practically 
identical, so only the few additional parts 
required to change the radiomicrometer 
into a thermogalvanometer will be de¬ 
scribed here. 
The complete list of materials for 

building either instrument is as follows: 
Brass, cardboard, or glass tube, 1 X 

inches to 16 inches. 
Wooden base, with levelling screws. 
Wooden or metal plug for torsion head. 
Thin glass, celluloid, or mica, for win¬ 

dows. 
Ordinary permanent horseshoe magnet. 
Pieces of quartz glass, from old quartz 

beaker, etc. 
Simple carbon arc. 
Three feet of copper wire, any insula¬ 

tion, No. 28 to No. 40. 
Small pieces of bismuth and silver, or 

pending upon what is to be measured. It 
is most convenient to make up several 
heaters In detachable form, so that any 
one can be inserted in the Instrument. 

In Figure 3a is shown a convenient way 
of doing this, and 3b shows the appear¬ 
ance of the lower part of the complete in¬ 
strument when the heater is inserted. A 
hole somewhat smaller in diameter than 
the upper tube is bored in the base, and 
a wooden or fiber plug is made to fit this 
tightly, yet so that it can be unfastened 
and pulled out. The heater unit is fast¬ 
ened to two machine screws passing 
through this, which are in turn connected 
by detachable leads to two binding posts, 
into which passes the current to be meas¬ 
ured. 
The amount of heat generated in the 

heater is proportional to its resistance, 
and to the square of the current passing 

Fig 2b 

Fig 3b 
Various parts of thermogalvanometer illuatrating this extremely sensitive instrument, employing a thermo-junction behind a horizontal blackened 

glass plate, all on the minutest scale. 

thermometer. Duddell utilized this fact 
by arranging a radiomicrometer so that 
its receiving junction was warmed by the 
current passing through a resistance 
placed near It, and so invented the thermo¬ 
galvanometer. 
Any radio amateur who has had much 

to do with sendlng-sets of any type Is 
familiar with the ordinary high frequency 
ammeter for measuring antenna radiation, 
etc. lie knows that the common type, the 
so-called hot-wire Instrument, depends on 
the expansion of a fine wire when heated 
by the current passing through it. He also 
knows that the more expensive instru¬ 
ments work on a different principle, being 
known as thermoelectric ammeters, and 
depend upon measuring the direct current 
generated in a thermocouple when it is 
heated by an alternating current. The 
thermogalvanometer here described Is an 
instrument working on this principle, but 
it has the Important advantage that it can 
be made extremely sensitive, since it will 
detect currents of a few millionths of an 
ampere, and It acts as Its own galvanom¬ 
eter, so that no extra Instrument is needed 
as in the thermocouple-galvanometer com¬ 
bination. 

In the first place it will be assumed 
that the reader who wishes to construct 
a thermogalvanometer, either for meas¬ 
urements in a radio receiving or sending 
set, or because of the numerous electrical 
experiments that can be performed with 
it, has already built a radiomicrometer 
according to the directions given in this 

copper and constantin, or several other 
thermo electric combinations. 

Light galvanometer mirror, or silver 
plating solution. 

Small piece of tinfoil. 
Tracing cloth, ground glass, or waxed 

paper for scale. 
Weak spectacle lens. Incandescent 

lamp. 
Welding tool. Shellac and lampblack. 

Sealing wax. 
Odd machine screws, binding posts, and 

simple tools. 
Inasmuch as one generally builds half 

a dozen or more suspended systems for 
the radiomicrometer In order to find the 
conditions for greatest sensitivity, It Is a 
simple matter to alter one of them for 
use In the thermogalvanometer. Instead 
of fastening the blackened tinfoil receiver 
parallel to the coil, as in Figures 1a and 
2a, it should be put on so that it will hang 
horizontally when suspended, as in 2b. 
This receiver should be blackened on the 
under side, as the source of radiation will 
be immediately below it. The peephole 
and collecting tube of the radiomicrom¬ 
eter may be plugged up. 

Directly under the receiver, and as close 
to it as possible, is to be placed the tiny 
heater which is to convert some of the 
energy of the electric current into heat for 
the radiomicrometer to measure. This 
heater should be very fine, to have small 
heat capacity ; be of bare wire, short, and 
straight. It should have a resistance be¬ 
tween four and four thousand ohms, de-

through it. Therefore this instrument, 
like practically all thermoelectric measur¬ 
ing devices, gives deflections proportional 
to the square of the current ; that is, if 
the current in the circuit being measured 
is doubled, the spot of light on the scale 
will be deflected four times as much, and 
so on. It is evident that the heater should 
have as high a resistance as possible up 
to a certain limit, so as to generate as 
much heat as possible, yet not to hold 
down the current In the circuit too much. 
Since circuit conditions vary, we should 
have heaters of various resistances to 
measure currents in different circuits, just 
as 2000 ohm telephones are best In some 
circuits, while In others, 100 ohm instru¬ 
ments are more efficient. 

As to the material for the heater Itself, 
this can best be solved by each experi¬ 
menter through trial, as all will not have 
access to the same materials. In com¬ 
mercial Instruments the low resistance 
heaters are fine platinum or iron wires, 
while those above several hundred ohms 
have a very thin deposit of platinum on 
fine quartz fibers, such as are used to 
swing the suspension from in the present 
case. A good thing to begin with would 
be a bit of tungsten or carbon from an 
old 25 or 15 watt lamp ; the longer It has 
burned, the better. Take a piece of this 
about half an Inch long, and clamp it 
between two pieces of metal soldered to 
each of the machine screws going through 
the plug, leaving about a quarter of an 

(Continued on page iOS) 
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Coin Replicas 
By Robert Rollins 

E
xperimental electricity easily 
and frequently can be mingled with 
other interests, but this is the first 

time that I have mixed it with my in¬ 
terest in numismatics. A companion of 
mine, also interested in coin collecting, 
possessed an old and rare Swedish copper 
coin, dated 1764 and covered with those 
mysterious and unreadable legends that 

Electro-plating coins and medals. The wax im¬ 
pression is ready for the tank, and a weight to 
keep it immersed is attached by a thread. 

are the delight of the amateur collector. 
After many long and heated discussions 
concerning a trade or sale of the piece, I 
was convinced that my friend would 
rattier part with an eye than with that 
coin. 

Often before this, similar cases of dis¬ 
pute had arisen, which we had repeatedly 
solved by giving the other a “rub” of the 
coin. This was a picture of the coin pro¬ 
duced by holding a thin sheet of paper 
on the coin and rubbing over it with a 
soft pencil. Fairly presentable pictures 
of both sides could be made this way, but 
a “rub” of this particular coin did not 
satisfy me. I wanted the original or 
something very much like it. Borrowing 
the coin, I made a counterfeit one as 
follows : 

From the drug store, I bought a ten-
cent cake of beeswax, and, from a raid on 

face of coin 

Fig 
Thin pioie of 

( c/epositeo copper 

Thin copper 

Further details of the electro-plating. Figure 2 
is the tank and anode. Figure 3 the section of the 
copper deposition. Figures 4 and 5 show how to put 
the two halves together. 

• 
the pantry, I got a piece of Parowax. 
This Is the ordinary sealing wax of fruit 
jars. I melted pieces of equal size in a 
can cover, and let the mixture solidify. 
While It was still warm and plastic, I 
rolled out a small sheet of it and pressed 
the coin deeply in, both face and reverse 
of the coin. With a small brush, I dusted 
the impressions with lamp-black. Binding 

the wax with a bit of wire, I immersed 
it in a solution of copper sulphate or blue 
stone. The small nut dangling below as 
shown prevented the light wax from 
bobbing out of the solution. I plated the 
impressions with copper, using one dry 
cell witli a small resistance for the cur¬ 
rent. A strong current deposits the cop¬ 
per in large granules, which is to be 
avoided. The anode was a piece of large 
gauge copper wire, and was renewed as it 
dissolved. 

After a short time in the plating bath, 
thin wavy strands of copper could be seen 
in a network over the face of the wax. 
Later, the whole face of the mould was 
covered with bright red copper. By gently 
heating the deposited sheet of copper, it 
was pulled free of the wax. Two images 
of the coin stood out from the side of the 
sheet that had been against the wax. I 
carefully cut each face out with a knife 
as the sheet was thin and soft. Now I 
had two dish-shaped hits of copper whose 
bottoms were exactly like the faces of the 
coin. I filled both dishes with melted 
solder to strengthen them. By placing 
these two circles back to back, I had an 
imitation piece. The thickness, however, 
was much greater than that of the orig¬ 
inal. I ground the two backs on a grind¬ 
stone until, when placed together, they 
compared with the original. Holding the 
two pieces together with a pair of pliers, 
I heated them. When they were cool, and 
the edge or collar of the coin was scraped 
clean of solder that had oozed out, the 
job was nearly perfect. It was noticeably 
heavier than the original, but that was 
not a drawback. The color was different 
than that of the old coin. I rubbed a 
little sulphur on the bright piece and 
heated it. Now when it was rubbed witli 
a soft cloth, it presented the same tar¬ 
nished hue of the original ; and, but for 
the weight and a narrow seam around the 
collar, I had an old Swedish coin. 
No, fellow experimenter, Practical 

Electrics will not be arrested for printing 
this and the money world will go on as 
usual. The process is not a new one, and 
is much too expensive to interest counter¬ 
feiters. 

Efficient Electrophorus and 
Electroscope 

By R. G. Morgan 

A FEW years ago the writer had oc¬ 
casion to use an electrophorus, also 
an electroscope, during the course 

of some experiments in electrostatics. 
After considerable work and a number of 
disappointments the necessary apparatus 
was evolved along the lines shown in the 
enclosed illustrations. 
Figure 1 represents a sectional view of 

an ordinary cake tray, 12 inches in diam¬ 
eter, and about one-half inch in depth. A 
three-sixteenths inch hole is drilled 
through the rim, and a small stove bolt is 
used to fasten a short piece of No. 12 
copper wire to the tray. A mixture con¬ 
sisting of one pound dry shellac, four 
ounces of marine glue, two ounces of 
Venus turpentine is melted together in a 
pot. The pot should be absolutely leak¬ 
proof, and great care taken not to spill 
the mixture, as it is highly Inflammable. 
Stir the mixture while melting, and 

when it runs freely pour Into the cake 
tray, to a depth of three-eighth inch. 
Before it hardens a three-inch length of 
wooden rod, one-half inch in diameter, is 
set up in the liquid one-half inch from the 
rim of the tray. As the mixture hardens 
the rod becomes firmly fixed in it, and 
serves as a handle later on. After cooling 
and hardening for three hours, turn the 
tray over bottom up, and rap on it a few 
times until the electrophorus drops out of 
the tray. The electrophorus is now ready 
for use and should be put back in the 
tray. 

Figure 2 represents a sectional view of 
a small glass table, an insulating stand 
which is essential to the proper and satis¬ 
factory operation of the electrophorus. 
This table consists of an eight-inch head¬ 
light glass, plain glass, about three-six¬ 
teenths inch thick, and has three in¬ 
sulators, ball type. The insulators are 
dipped into melted marine glue, about 
one-eighth of an inch, and squeezed down 
on the glass. After the glue has set, the 
table and insulators are given two or 
three coats of orange shellac all over, and 
set aside to dry. 

The electroscope (of the induction 
type) is a far more satisfactory piece of 
apparatus for the amateur experimenter, 
than the direct contact type. The con¬ 
struction is shown in the next figure. 

Figure 3. An old Leyden jar is stripped 
of its tin foil, both inside and out, and a 
few turns of No. 6 annealed bare wire Is 
wound around the outside of the jar. The 
jar is now set up in another glass slightly 
larger in diameter, and melted Parawax 
is poured around it to a depth of about 
one inch, care being taken to cover the 
bare copper wire with a film of wax, 
especially its ends. The melted wax Is 
simply brushed on. When set it becomes 
firm enough to handle. Aluminum foil is 
used for the sensitive element, a strip 
three inches in length and one-quarter 
inch in width. 
Figure 4. (A) represents a one-inch 

brass ball. (B) represents a six-inch 
length of one-eighth inch brass rod, and 
(C) represents the aluminum strip. A 

Fig 3 
A Leyden jar is the basis of the galvanometer. 

The high quality glass used in these jars makes 
them particularly available. 

drop of glue on the rod holds the strip 
in place, the strip being hung on the 
stirrup, and a drop of glue is applied at 
the edge of the strip. No glue must get 
between strip and stirrup. The brass ball 
screws on the end of the rod. After as¬ 
sembling and mounting on cover, the cover 
Is placed in position on the jar and all ex¬ 
posed surfaces on jar and rod are given 

(Continued on page 406) 
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Some Primary Batteries 
OUR esteemed contemporary La Na¬ 

ture of Paris has recently pub¬ 
lished an article on primary bat¬ 

teries for radio work. Batteries are an 
interesting subject for all of us, and we 
give an excerpt from the paper in ques¬ 
tion. 
The French have never lost their love 

for the copper sulphate battery, and our 
first illustration shows the Aubert battery, 
named from the inventor. A glass cell 
such as is used in the LeClanché battery 
may be used as the container. 

In the bottom is a spiral-wound plate 
of copper, not much more than a hun¬ 
dredth of an inch thick, about three inches 
high and a foot long when opened up. A 
gutta percha insulated wire is attached to 
it without soldering in order to avoid 
local action. A spiral of zinc somewhat 
similar in dimensions but wider, is sup¬ 
ported above the copper which it must not 
touch, but to which it can be very close. 

When both plates are in position and 
the supporting of the zinc is left to the 

constructor’s ideas, the cell is filled with 
a solution of zinc sulphate of about ten 
degrees Baumé or 1.074 specific gravity, 
and a few crystals of copper sulphate are 
then thrown into the bottom. After a few 
minutes the battery is ready to work, and 
all that has to be done is to renew from 
time to time the copper sulphate, and as 
the zinc sulphate solution becomes denser, 
to withdraw it from time to time and 
replace by water. 
The elements of the Hydra battery are 

next shown. This battery will take care 
of two audion tubes if there are three 
elements put in series, and the same three 
elements in series will charge a four-volt 

Potassium hydroxide battery; an amalgamated 
zinc rod (D) is the positive; (B) is a copper wire 
gauze cylinder contained in a cloth bag (A); 
packed with copper oxide (C). 

storage battery. The container is of bake¬ 
lite or is a bakelized cell, within which 
there is placed a cylinder of zinc. This 
is surrounded by water saturated with 
common salt. Within the zinc cylinder 

is a porous vessel filled with special de¬ 
polarizing liquid and which contains a 
more or less compound or laminated car¬ 
bon. 

The depolarizing liquid is of the follow¬ 
ing formula: Water, 7 parts; sulphuric 
acid, 1% parts ; hydrochloric acid, 1 part ; 
or, potassium bichlorate, 1 part, all by 
weight. Sulphuric acid is first mixed with 
the water little by little and then the 
bichromate is added, and when completely 
dissolved, the hydrochloric acid is intro¬ 
duced. The salt water surrounding the 
zinc contains 300 parts of salt to a thou¬ 
sand of water. The battery will run six 
hours, giving one ampere. The solution 
then has to be replaced, but the zinc will 
last through several discharges. 

It has a semi-solid electrolyte and is 
made in two styles, one with the contents 
exposed to view if the cover is lifted and 
the other covered with cement or wax. 
The exposed type is supposed to permit 
the replacement of single elements as just 
stated. The cemented batteries are sup¬ 
posed to run longer. 

Negative element of the potassium hydroxide 
battery and its wrapping. (B) is the wire gauze, 
(A) is the bag and (F) the terminal. 

An interesting copper oxide battery is 
illustrated : with its electro-motive force 
of .8 volt, it can give amperes of cur¬ 
rent. An amalgamated zinc rod is one 
electrode and the other one is a cylinder 
of copper wire gauze of very fine mesh, 
and contained in a cloth bag. The bag is 
packed with copper oxide. The two elec¬ 
trodes are placed in a glass or porcelain 
cell and an aqueous solution of potassium 
hydrate, 25 parts to the thousand by 
weight, is the excitant. These oxide of 
copper batteries are very easily construc¬ 
ted by the amateur and are very much 
to be recommended. 

The Hydra battery; it employs a salt solution 
for the zinc and a potassium bichromate solution 
with sulphuric acid to surround the carbon. 

Telephone Receiver Congest Olid 
Our readers’ attention is called to the 

Old Telephone Receiver Contest. The 
particulars will be found in the April 
issue on pvge 313. We give full par¬ 
ticulars of the prizes and conditions of 
this most interesting contest. 

Everyone undoubtedly has an old tele¬ 
phone receiver of either the Bell or 
watch case type, which perhaps at the 
present moment is not in service. It is 
the purpose of this contest to have our 
readers compete for the best application 
of these old telephone receivers and to 
adapt them to something useful and 
Interesting. We have shown and illus¬ 
trated in our April issue four different 
ideas as to uses for old telephone re¬ 
ceivers. We are making no restrictions 
as to how they can be employed. No 
contestant will be barred from the con¬ 
test if he suggests ideas for using tele¬ 

phone receivers, even if they embody no 
electrical use at all. As long as the new 

PRIZES 
1st Prize.$50.00 in gold 
2nd “ . 20.00 “ “ 
3rd “ . 15.00 “ “ 
4th “ . 10.00 “ “ 
5th “ . 5.00 “ “ 

arrangement is useful—that is what is 
wanted. Remember, USEFULNESS will 
go a long way toward winning a prize. 
1.—The telephone receiver must be 

converted into something useful, and 
new if possible. 
2.—As many receivers as required can 

be used in the new appliance or instru¬ 
ment. 
3.—Receivers can be rewound to any 

ohmage or resistance required by the 

builder. 
4.—When models are sent with entry, 

they must be completely assembled. The 
judges cannot take it upon themselves 
to assemble models. 
5.—Only complete telephone receivers 

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

15, 1924, at which time all entries will 
have to be received by us in order to 
qualify. Should two contestants submit 
the same idea, the same prize will be 
awarded to both. 
7.—Address Editor, Old Telephone Re¬ 

ceiver Contest, Practical Electrics, 53 
Park Place, New York City. 
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Awards in tHe ^50 Special Prize Contest 
For Jvioioir Electriciaos and Eleclsúcal Experimenters 

First Prize, $25. Second Prize, $15. Third Prize, $10. 
Eliner Leek, Herman E. Schielke, J- Barma, 

929 Minor Ave., Hamilton, Ohio. P. 0. Box 121, Vacaville, Calif. 47 Churchill St., Buffalo, N. Y. 
First Honorable Mention—Constantine Troy, 665 Sullivan St., Elmira, N. Y. 
Second Honorable Mention—Kenneth Haniflan, Waterville, Ohio. 
Third Honorable Mention—Lester J. Ballard, 277 Putnam Ave., Cambridge, Mass. 

Fâfpsî Prize 
Motor from Electric Bell 

By Eliner Leck 

AN Interesting electric motor can be 
made from an ordinary electric door¬ 

bell. If possible, procure a bell with a 
wooden back, as such is easier to attach 
to the base. Set the bell on the base, 
edgewise, with the hammer, or tapper, up, 
and secure with screws. 

If a wooden backed bell is unobtainable, 
a bell with an iron frame may be at¬ 
tached to the base by using angle irons, 
as shown in the illustration. Remove the 
bell post, and substitute a small piece of 
metal tubing where the post pierces the 
back board ; in the case of the iron frame 
bell, a hole will first have to be drilled 
through the casting. 

Then cut out a wooden flywheel of about 
the same diameter as the bell, and run 
a piece of stiff steel wire through the 
center for a shaft ; this wire should be of 
a size to fit easily In the tube. The other 
ANGLE IRONS SPEED REGULATOR 

TOP VIEW DETAIL OF 
SHAFT BEARING 

SIDE VIEW END VIEW 

An every-day electric bell is made to supply the 
principal parts of the very nice little toy motor. 
Its construction can be warmly recommended to 
our younger readers. 

end of the shaft is supported by a sheet¬ 
metal bearing, fastened at the rear of the 
base and drilled with a hole, near the 
top, to accommodate the shaft. Rivet the 
end of the shaft slightly to prevent it 
from pulling out, or drill a hole through 
it and Insert a cotter pin, or piece of 
wire. 
Before setting the shaft in place, a 

brake drum made from a small spool, or 
disk of wood, is driven on the shaft in 
the position shown. Then arrange a strip 
of spring brass to the base, so that it 
will not quite press against the brake 
drum ; a thumbscrew may be added for 
holding the spring against the drum, if 
desired. 
The hammer stem is next flattened on 

both sides at its outer end, and a small 
hole Is drilled through its center; this is 
then connected to a screw by means of a 
sheet-metal connecting rod, which screw 
Is placed near the center of the flywheel. 
Determine how far the hammer will 

move when attracted by the magnets, and 
then put the screw just half this dis¬ 
tance from the center of the wheel ; It 
may be possible, by adjusting the tension 
of the spring, to obtain greater freedom 
of armature movement. Such a motor will 

operate on one or two dry cells, and will 
provide sufficient power to operate small 
mechanical toys. 

Second Prize 
Garage Door Opener 
By Herman E. Schielke 

This garage door is opened by letting the light 
from the automobilist’s spotlight shine upon a 
selenium cell. The door is opened by a weight 
when the current releases the latch. 

THE illustration shows a garage door 
opener, using a selenium cell. 

I purchased a selenium cell, and en¬ 
closed It In a deep box, nailing the box 
close to the roof, thereby shutting off all 
light possible. I then obtained an old 

$50 IN PRIZES 
A special prize contest for Jun¬ 

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

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

Total $50.00 in gold 
This department desires particu¬ 

larly to publish new and original 
ideas on how to make things elec¬ 
trical, new electrical wrinkles and 
ideas that 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. 

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. 

telegraph relay, (from a kind hearted 
Western Union man) and a 6 volt storage 
battery, hooking it up in the manner 
shown. 

My car is equipped with a spot light, 
and any time, either night or day, regard¬ 
less of the weather, all that is necessary 
to open the door is to turn the spot light 
on the selenium cell. The door opens 
automatically. It can be applied to either 
sliding or swinging doors; a weight of 
some kind, a couple of small clothesline 
pulleys and some small rope Is all that is 
required. It is necessary to see that the 
door works easily ; the easier it works the 
lighter the weight needed. 

Tlhirdl Prize 
Electrical Oil Cup 

By J. Barma 

The electrically operated oil cup Illus¬ 
trated will be found convenient means 

of controlling oil feed In difficultly acces¬ 
sible places. 

Electrical oil cup ; a touch of the button or 
closing of the switch opens the oil valve and 
admits oil to the bearing. 

An electromagnet is used in this 
scheme, as shown. To open the oil cup, 
energize the magnet by the control switch 
or push-button. The iron disc adjacent 
to the electromagnet becomes magnetized 
and draws up the iron cap on the top 
of the oil-feed pipe, and the oil will com¬ 
mence to drip. 

Upon breaking the circuit, the disc is 
demagnetized and the cap of the oil-feed 
pipe being no longer attracted, again falls 
and closes the feed hole. 
Regulation of the flow can be accom¬ 

plished by adjustment of the iron disc, 
which Is connected to a screw rod, as 
shown. A small electromagnet and a 
rheostat in series In the circuit will render 
the control of the oil cup quite precise. 

Sst Hom. Memtticm 
A Sensitive Microphone 

By Constantine Trot 

A SENSITIVE microphone, constructed 
as shown here, forms a welcome ad¬ 

dition to any “bug’s” laboratory. For 
sensitivity, this apparatus “takes the 
cake.” One stunt performed with it was 
to listen to a fly’s footsteps! 
Remove the cover from a cigar box and 
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soak and scrape off the paper and let It 
dry. With a hacksaw, cut a small, square, 
carbon block from a battery carbon and 
bore a hole in it. Fasten this on the 

bottom of the box with a small bolt, as 
shown. 

From a strip of brass, bend a U-shaped 
piece and punch a hole in each side for a 
needle to rest in. This needle supports 
the carbon rod as shown. The rod should 
be from one-eighth inch to one-quarter 
inch in diameter. A small hole is drilled 
through it, off center, and the needle 
passed through. 

The heavier end of the rod rests on the 
carbon block. To obtain a very light con¬ 
tact, a balance weight made of wire in the 
form of a ring is placed on the lighter 
and free end of the rod. 
Connections are made as shown by 

wires running to the brass support and 
carbon block. 

To obtain the best results, a radio head¬ 
set, with one dry cell and a potentiometer, 
should be connected as shown. 

2d Hoinx. Mention 
Snap the Burglar 
By Kenneth Haniflan 

W HEN a burglar hears a burglar 
alarm he generally gets away. So 

why not get his picture before he disap¬ 
pears, to aid in capturing him? 

This is how it’s done. 
A camera is set upon the table in front 

of the door ; it is best to have the camera 

Three views of a photographic apparatus ar¬ 
ranged to photograph a burglar as he enters a 
house. Opening the door deflagrates the flashlight 
powder, so as to take the photograph of the 
intruder; this is supposed to be an improvement 
on fingerprints. Presumably it will not be one of 
the popular smiling photographs. 

camouflaged so that nobody will know what 
it is. Then solder a lever to the camera 
lever as shown in the diagram, arrange 
a flash-light igniter as shown in Fig. 5; 
connect this to the secondary leads of a 

Ford coil ; place a contact on the door and 
another over the door as shown in Fig. 4 ; 
connect the apparatus as shown in Fig. 1. 

A bell can be inserted in the circuit if 
desired. If lights are to be left burning 
all night, the flash-light Igniter can be 
omitted. 

When the door is opened the circuit is 
closed, the current passes through the 
coll and pulls the lever on the camera, and 
passes through the spark coll ; then it goes 
through the bell. By this time we have 
the burglar’s picture taken. 

striking closes a 
many places as 

A chime which in the 
circuit and rings bells 
desired. 

act of 
in as 

Meimtioim 
Bell Ringing Chime 
By Lesteb J. Ballabd 

^rHE illustration shows a master chime 
1 to be used for ringing bells in one or 
more distant rooms. 

(A) On the diagram is a chime or gong 
on the master clock; (B) is the hammer 
which striking the gong completes the 
circuit. The hammer on my clock had a 
felt buffer on it, so I soldered a small 
piece of wire on the arm to make electric 
contact when it struck. (C) are binding 
posts; (D) electromagnets and (E) dis¬ 
tant bells, different in tone to give a chime 
effect if within hearing distance of the 
master clock. (F) is the hammer journal. 
(G) is the hammer and (H) the battery. 
All can be made from a few old bells. 

RenimovSimg Nails ifromni Grain 
FOR small grinders which are not pro¬ 

vided with a safety nail detainer, there 
Is always a worry lest the grain carry with 
it some iron or steel which will damage 
the burrs of the mill. A very effective 
attachment may be made from an old Ford 
magneto which will catch and remove such 
pieces from the grain as it comes down 
the chute to the mill. 
The flywheel of the motor with the 

magnets attached is mounted on a bear¬ 
ing and a belt pulley Is attached to its 
side. This bearing is attached to a stand 
in such a position that the magnets sit 
close to a curved sheet of brass forming 
the bottom side of the feeding chute to 
the mill. An opening an inch wide is left 
between the upper end of the brass sheet 
and the upper part of the bottom on 
which the grain slides down. By means 
of a reducing belting system the flywheel 
is then connected so as to be slowly 
driven from the slow speed pulley on one 
of the shafts. About 25 revolutions per 
minute is as fast as the magnets should 
travel. 
At the rearmost side of the magnet 

wheel two stiff bristle brushes are at¬ 
tached to a stationary frame work In such 
a manner that they will brush from the 
magnets any nails or pieces of steel which 

Apparatus for removing nails and bits of iron 
from grain before it goes to the mill, applicable 
to many other places where iron is to be separated, 
as for instance from brass turnings. 

might be carried back into the grain again. 
Tlie magnetic separation of iron from 

lathe turnings and from drillings of brass 
is an important operation, in order to 
prevent iron and brass all going into the 
crucible together, when the scrap is 
melted at the brass foundry. A very im¬ 
portant ore of iron is the magnetic oxide 
which is attracted by a magnet. A simi¬ 
lar apparatus to this one is employed in 
its separation, and the ore of the famous 
Cornwall mine of Lebanon County, Penn¬ 
sylvania, one of the world’s famous de¬ 
posits, is thus treated at one of the fur¬ 
nace plants. 

There are other examples of this con¬ 
centration of magnetic iron ore which 
could be cited. For these operations on a 
very large scale, however, it is generally 
electro-magnets that are used. For this 
smaller operation permanent magnets are 
employed. 
An arrangement like this has even been 

proposed for picking up nails from a road 
to protect pneumatic tires from puncture. 
Iron pyrites are sometimes magnetic and 
such an apparatus as this could be util¬ 
ized to separate them from Iron ore for 
if once sulphur gets Into iron, it is prac¬ 
tically Impossible to remove it except per¬ 
haps by the basic process. 



388 Practical Electrics for May, 1924 

Electric Letter Box 

RECENTLY I was unemployed and de¬ 
vised this simple means of “getting” 

the signal every time the mail man 
brought a “prospective reply” to one of 

In this letter-box, newspapers, circulars and the 
like being placed in the outside clip, do not ring 
the alarm bell, thereby avoiding the annoyance 
of getting uninteresting mail. 

my advertisements. Of course when he 
placed a circular in the spring holder I 
was not bothered by being called down 
the steps and being disappointed not find¬ 
ing a letter. 

Contributed by Millabd R. Ferkelt.. 

When the Lights Go Out 

IT Is not very bad for big sister and her beau, but when you are experimenting 
or doing something or other very interest¬ 
ing, it is exceedingly displeasing. 
If caused by a blown fuse, it may be 

very easily remedied. Take an old electric 
light bulb and break the glass off down to 
the base, then take the filament out, leav¬ 
ing the two stiff wires. Twist these to¬ 
gether and place it as a fuse in the fuse 
box ; it will act as a temporary fuse until 
another one can be obtained. Caution : 
Do not use any powerful electrical appa¬ 
ratus as it might blow the meter. 

Contributed by John Odenbach. 

Broken electric light bulb made to operate as 
an extemporized plug fuse. 

Revolving Armature Motor 

AN electric motor which is very simple 
to construct consists of a horseshoe 

magnet, some wire, two iron bolts, several 
strips of copper and some pine sticks one-
half inch thick. 

The base ( X1 in the cut is 5 inches long 
and 3 inches wide. The upright post (Y) 
is 7 inches long and 3 inches wide. The 
magnet is supported by a bracket (Z) 
which is 31/2 inches long and 1 inch wide. 
It will be necessary to cut two slots in 
(Z) to hold the magnet in a vertical posi¬ 
tion. The same bracket holds the upper 
end of the vertical shaft (S) of the arma¬ 
ture in place. This shaft is a small rod 
6 inches long. Its lower end rests on a 
glass plate and carries the armature and 
commutator. 

Interesting Articles to Appear 
in June Issue 

Historic Incandescent Lamps (Con¬ 
cluded) 

By T. O’Conor Sloane, Ph.D. 
Electricity Detects Counterfeit 

Paintings. 
By M. Bayle, Director of Bureau 

of Identification, Paris. 
Experimental Microphone. 
By Frank W. Godsey, Jr. 

Electric Boilers. 
Utilizing Solar Heat. 
Dry Cells from Wet Batteries. 
By C. A. Oldroyd, Barrow-in-

Furness, England. 
Electro-Magnetic Induction. 
By Harold Jackson. 

Hudson River Vehicular Tunnel. 
Stunts with Static. 
By Harry R. Lubcke. 

The armature (A-A) is made of two 
stove bolts two inches long set into a 
wooden base. This base is a disk 2 inches 
in diameter and % inch thick. The upper 
end of each bolt is wound with eight feet 
of magnet wire. Tight fitting washers 
hold the wire from slipping off the bolts. 
The armatures should be secured to the 
shaft so that the upper end of each bolt 
is held % inch below the poles of the 
horseshoe magnet. 
A quarter of an inch below the arma¬ 

ture the commutator is fastened on the 
shaft. The commutator consists of a 
wooden center (a disk about 1 inch in 
diameter is about right) upon which strips 
of copper one-half inch wide are tacked. 
The ends of the copper strips must not 
touch, so they are insulated from each 
other by a strip of dry wood. Thin rub¬ 
ber or silk cloth placed around the core 
before the copper is fastened on makes a 
more reliable insulator but it is unneces¬ 
sary provided the wood is never allowed 
to become damp. Posts an inch high on 
each side of the commutator hold the 
brushes (B-B). Each brush rests on one 
copper plate of the commutator at a time 
and both change from one plate to another 
at the same time. 

Now you are ready for the simple wir¬ 
ing. A copper wire connects the battery 
with the brushes. From each brush a 
similar wire connects with the lower end 
of the bolts of the armature, which trans¬ 
mits the current to the magnet wire as 

Very nice version of the old rotating armature, 
really a high speed motor; it is constructed of 
the simplest parts. 

wound around it. The upper ends of the 
armature bolts are connected with a cop¬ 
per wire. When the connections are all 
made, the armature will revolve very 
rapidly. 

Contributed by Harry L. Elder. 

Chemical Rectifier Jars 

THE requirements for rectifier jars are 
as follows: They must withstand heat, 

be unbreakable and simple to construct. 
The following described jar made of lead 
fulfills these requirements. 

One advantage of lead jars is that they 
can be used as one plate, and thus sim¬ 
plify the construction of the rectifier. 

Cut out a sheet of one-eighth inch lead 
size 4 by 7 inches and bend in shape of a 
pipe. Burn or solder the edges together. 
Cut a circular piece to fit the bottom and 
fasten in the same way. The result is a 
lead jar. The size can be changed and 
any size jar made. 

Set a strip of aluminum in the center, 
supported by a strip of wood ; mix the 
solution and connect up like any chemical 
rectifier. 
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Multiple Push-Button Connections 

THIS is a cheap and simple method of 
placing several push buttons in con¬ 

venient places about the room to operate 
a knife switch. 

Secure a single pole, single throw knife 
switch, two dry cells, although one will 
answer, two pieces of soft iron for magnet 
cores, two soft iron bolts will do, and 
wind six or seven layers of No. 30 cotton 
insulated wire on them ; place them as 
shown In the illustration. 

The single pole knife switch is arranged 
In such a manner, as is clearly shown, 
that the armature of the magnet will hold 
the blade away from the contact. When 
the battery circuit is closed, the armature 
will be attracted to the magnet releasing 
a catch, and letting the blade of the 
switch fall, from force of gravity, to the 
contact. 
A button is placed near the bed, others 

wherever it may be desirable; the switch 
Is set before retiring, and all is in readi¬ 
ness for flashing the light on in the morn¬ 
ing very conveniently. 

Contributed by Glenn J. White. 

DRY BATTERY 

Knife-switch held open by a catch and released 
so as to fall between the blades by the touch of a 
distant push button. 

Electrocuting Flies 
By Frank F. Bruce 

DID you ever make an electric fly trap 
with the idea of catching and elec¬ 

trocuting flies? You never did? Well try 
it and if your experiment and experience 
are the same as mine I’ll say that you 
are in for some surprise. 
Well, Bugs, here’s how it was. While 

employed as Refrigerating Engineer in a 
large packing house in my home town the 
idea hit me one day that I could rig up 
a little scheme for electrocuting flies that 
would make the ordinary fly swatter look 
like a two cent piece half spent, and In¬ 
cidentally win the undying gratitude of a 
fly-infested community. Did I? Well, I 
got an empty cigar box—empty, yes ; it 
was no trouble as they are always empty, 
especially when you want a smoke. 

Attempting to electrocute flies, but the said flies, 
as the story tells us, perversely refused to succumb 
to the current, whether A. C. or D. C. 

I took the cigar box as before mentioned 
and drilled two rows of holes down each 
side >4 inch apart ; I next cut some short 
lengths of bare copper wire, and strung 
them across the top of the box with each 

end through a hole and bent over down¬ 
wards ; next I took two lengths of wire 
a little longer than the box and soldered 
one down each side and on every other 
wire (reference to sketch will show how 
I staggered the holes at drilling to accom¬ 
plish this), this spaced the wires about 
1/32 inch apart and made it almost Im¬ 
possible for a fly to climb it without mak¬ 
ing himself an automatic fly switch. 

When it was all finished I hooked It up 
to a lamp socket, sprinkled some sugar 
over it to draw them on and sat down to 
await results. Now in our engine room we 
had an 85 KW. 220 V.D.C. generator. Now 
you would naturally think this would be 
instant death to any fly. Anyway I thought 
so. But no ! Oh, no ! The first victim that 
straddled those wires gave me the sur¬ 
prise of my life, because instead of being 
shrivelled up and half burned to a cinder 
as I expected, he gave a very graceful ex¬ 
hibition of a fly caught in new Tanglefoot. 
Yes, the juice held him all right, he didn’t 
fly away, neither did he die, but his wings 
beat a tattoo at a mile-a-minute pace for 
about five minutes, after which no amount 
of poking would make him move. Think¬ 
ing that by this time the fly was dead 
1 turned off the current to examine the 
victim, when low and behold . . . the 
dead came to life and walked right off 
the trap. Was I stung? I was, for after 
a whole day of this performance there 
was nary a funeral in flydom. 

Not satisfied with this however I took 
my trap over to my boarding house where 
we also had a very nice collection of 
flies (it is necessary to have boarding 
house experience to appreciate this), and 
connected it to 110 V.A.C. I thought tills 
might make a difference. It did—but very 
little, for at the end of a week I probably 
had not killed more than a dozen flies. At 
this stage of the game disgust was the 
ruling passion and I wrecked the trap 
having no more desire to assassinate fiies. 

Electric Ignition of Flashlight 
Powder 

Very neat arrangement for deflagrating flash 
powder for photographers; it is done by an in¬ 
candescent wire, not by the spark. 

FOR taking pictures of groups when one 
wants to be in the picture, or for tak¬ 

ing one’s own picture by flashlight, the 
apparatus described works well and is 

very simple. Another advantage of set¬ 
ting off the flash by this means is that 
the photographer can ignite the powder 
without letting the poser know, as would 
be the case when doing it by means of a 
match. 
The box is made of wood taken from 

the ever handy cigar box. It is 1% inches 
square and three-quarters inch deep in¬ 
side. If desired it can be lined with as¬ 
bestos, but this is not necessary. The 
binding posts are taken from an old dry 
cell. The cover is hinged to the box by a 
small hinge of whatever kind is handy 
and small enough. When down, the cover 
protects the wires, and when opened pro¬ 
tects the binding posts from the flash. 
For setting off the flash a short piece of 
wire such as used on toasters is procured. 
The amount and size of wire depends upon 
the strength of current used, and this can 
be very readily determined by a little ex¬ 
perimenting. A washer is placed on the 
binding-post between the heating wire and 
the box. The wire should be fastened to 
the bottom of the box with small brads. 

Contributed by Joseph A. Bieke. 

Rain Alarm 

F'OOD FrAMEi 
/ /-Grass Plates 

Rain gauge. It is made very sensitive by catch¬ 
ing the rain in a funnel. 

WE present our readers with another 
version of a rain gauge. Here a fun¬ 

nel is mounted on a bracket to catch the 
rain and concentrate its flow. Below the 
stem of the funnel there is a box filled 
with salt with a couple of contacts. The 
least amount of rain falling into the fun¬ 
nel streams out of the end of the stem 
upon the salt, moistening it and making 
it a conductor. The circuit arranged as 
shown is thus closed and the alarm bell 
rings. 

A further refinement is to place the fun¬ 
nel under a leader pipe coming from the 
roof of the house, thus getting a still 
larger area to supply the water. 

Contributed by W. C. Kendall. 

The rain gauge established at the base of a roof 
leader so as to give it a greater supply of water 
than the funnel alone would yield. 
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Motor Driven Bell 

THE bell Illustrated here is so clearly 
shown that description seems hardly 

needed. 
A substantial gong Is mounted on a 

rather high standard, a miniature motor 
is attached to the base, and to the shaft 
of the motor a transverse arm is attached, 
to whose ends steel balls are attached by 
helical springs. 

-Revoking ftr m with Sheet 
3o//s on ends of thehco/ Springs 

K gong, the clappers of which are whirled 
around by an electric motor, so as to produce 
under proper conditions a deafening sound. 

When the bell is to be rung, current is 
turned into the motor by a push-button or 
key, and the motor armature at once com¬ 
mences to turn and whirl the bar around, 
striking the gong twice for every revolu¬ 
tion and producing a noise, presumably 
far in excess of that due to the ordinary 
make-and-break circuit instrument. 

It must be strongly constructed and care 
must especially lie taken about the springs 
and balls, so that they shall not be de¬ 
tached by centrifugal force. 

Contributed by Ibvin E. Pippin. 

Electric Rain Signal 

TAKE two copper plates, 6 by 2 inches, 
and mount them on wooden supports 

so that their edges are held about a six¬ 
teenth of an inch apart, and the plates 
are in a slanting position something like 
a trough. 
Each plate has an Insulated wire con¬ 

nection. Wired in series with the plates 
are a bell and a battery. A very small 
elongated sack of salt lies upon one of 
the plates. When a drop of rain falls on 
one of the plates, it rolls down the in¬ 
clined surface, and before It reaches the 
bottom of the trough comes in contact 
with the other plate and dissolves some 
of the salt. This completes the circuit 
and causes the bell to ring. The latter is 

Rain alarm. The rain streaming down the cop¬ 
per plates and dissolving the salts, closes the cir¬ 
cuit and rings the bell. 

an ordinary bell and an ordinary dry-cell 
is used to supply the current. 

Contributed by Habby L. Eldeb. 

Multiple Contact Relay 

THIS apparatus Is Intended to act as a 
relay, and to control the current to 

several different loads at different times. 
It was made from a direct stroke 

door bell. The make and break contact 

points were bent so as to form a closed 
circuit. The striker arm was bent at 
(A), so that a crossbar (B) could be 
mounted as shown. This crossbar has on 
it four contacts, 1, 2, 3, 4. Each contact 
is of a slightly different length than the 
other, growing shorter from 1 to 4. 

For light work the difference in size is 
scarcely’ noticeable. For heavy work they 
may be made with much more difference 
in size, but their corresponding contacts 
must be mounted in a different way. For 
the corresponding contact, a base (C) is 
mounted as shown ; this must be made of 
insulating material, such as bakelite. For 
the contact points which correspond to 
1, 2, 3, and 4, spring brass is mounted 
as shown at (D). Sliver is a good metal 
for the contact points. The brass sup¬ 
ports (D) must be very springy and flex¬ 
ible. The contact points are hooked to 
the source and loads as shown. 

Successful operation of this device de¬ 
pends upon finely adjusted contacts, and 
a very slow increase of electricity in the 
coils. The latter may be carried out in 
more than one way. The relay may be 
hooked up as shown with a selenium cell. 
With the approach of daylight, more and 
more current is passed to the coils due 
to the selenium cell. As the current in¬ 

Multiple switch, in this case controlling lour 
loads, whose operations are determined by day¬ 
light acting on a selenium cell. More and more 
circuits are turned on as the light grows brighter. 

creases the magnets start drawing in the 
armature, overcoming a very’ weak spring 
(E). As the armature is drawn in, it 
closes the contact 1, 2, 3, 4 in succession. 
The time between the closing of each con¬ 
tact may be regulated by setting them. 
At night the contacts are opened one by 
one due to the decrease in the primary 
current, or vice versa, using a sulphur 
cell. 
The instrument may also be regulated 

by a clock. On the face of the clock are 
mounted strips of brass with insulated 
space lietween, commutator fashion, as 
diagrammed in (H). The end of the hour 
hand is bent down to make contact on the 
brass as it goes around. The segments 
of brass are connected to taps from a 
resistance (F), as the hand goes round 
it cuts out more resistance with each 
segment, thus sending more current 
through the colls and turning on another 
switch, 1, 2, 3, or 4. 

Contributed by Leboy Cox. 

Simple Electric Motor 
T'WO magnets from an old bell are 
A mounted on a base as shown in the 
illustration. The bearings for the beam 
and armature (F) are placed about one 
inch from the magnet. 
The beam is made of a piece of soft 

iron strip, and a small weight is placed 
on one end of the rod so that it will run 
more smoothly. The bearings for the 

crankshaft and flywheel are made of 
sheet brass drilled and fastened to the 
base. The connecting rod (C) Is made of 
stiff wire looped at one end to take the 
crank pin. 
The make and break arrangement con¬ 

sists of a small brass disc, and a copper 
spring. The disc has the hole for the 
shaft drilled in it near the edge, so as to 
give it an eccentric motion. It is placed 
on the shaft in such a position that every 

Very simple walking beam electric motor, made 
out of old parts, forming an attractive machine. 

time tlie shaft makes a revolution it will 
make contact with the copper strip when 
the beam is at its highest. 
Connect up as follows: A wire is run 

from one binding post to the magnet ; the 
other wire of the magnet Is run to the 
copper strip. One of the crank-shaft bear¬ 
ings is connected to the remaining binding 
posts. 

Contributed by William Meagher. 

Switch Pedal 

THE illustration shows a very con¬ 
venient method of operating a knife 

switch with the foot. There are many 
occasions, such as on lathe work and the 
like, when it would be quite desirable to 
shut the current on and off, and while 
this is shown as applied to a knife switch, 
the same arrangement can be made to 
operate a starting box. 

A short bar of metal is attached at right 
angles to the switch bar near the handle. 
Above the switch there is a bracket carry¬ 
ing a helical spring; the lower end of the 
helical spring is attached to the end of 
the arm of the switch just mentioned by a 
wire, and another wire from the same 
point goes down to a pedal on the floor. 

Simple yet most convenient addition to a knife 
switch so that it can be opened and closed by a 
foot pedal, leaving both hands free. 

It will be seen that the depression of 
the pedal will draw the switch bar be¬ 
tween the blades, while if the pedal is 
released the spring will puli the bar up 
and open the switch. 
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Motor Made With Buzzer 

A SPOOL and an ordinary electric 
buzzer can be combined to make a 

unique and practical motor for running 
toys and moving show window attractions. 
A side view of the buzzer motor is given 
In Figure 1. 
The spool is used as the rotor and is 

supported directly above the vibrating 
armature of the buzzer with a thick stiff 
wire bent into a “U” shape and fastened 
in an Inverted position on the wood base. 
This is plainly shown in Figure 2. 

Construction of a 
tor from a buzzer. 

ratchet-and-pawi driven mo-
with a spool as the rotor. 

A strip of thin springy brass or a piece 
of a watch spring one inch in length and 
about one-eighth of an inch wide is 
soldered to the top end of the vibrating 
armature directly under the rim of one 
end of the spool. The spring is bent down 
at right angles to the armature and the 
end of the strip is formed into a small 
half hook which engages the rim of the 
spool. (A) in Figure 1 illustrates bow 
this is done. This is the most important 
detail and it must be accurately done for 
the best results. The rim of the spool is 
finely notched by filing out notches all the 
way around. 
The motor is operated by connecting it 

to a source of current which can be either 
direct or alternating. The alternating 
current from a transformer should be con¬ 
nected directly to the magnets without 
allowing it to pass through the make-and-
break contact points. 

The operation of the motor Is interest¬ 
ing. When the vibrating armature is 
drawn towards the magnets, the small 
spring strip pulls the rim of the spool 

FIG. 2 
End view of the above motor, showing the 

ratchet and pawl on the left hand of the spool. 

around slightly. As the armature moves 
back from the magnets the spring strip 
does not have an appreciable effect on the 
motion of the spool, consequently the spool 
rotates continually in one direction. 

Contributed by H. P. Clay. 

Carbon Bar Rheostat 

THE illustration shows a rheostat com¬ 
posed of carbon sticks. Thin strips 

of brass about an inch and a half long 
and an inch wide, after being punched 
with holes on each end, are bent into the 
shape of an L. 

They are then placed directly under 
each other at a distance a little less than 
the length of the carbon stick. The rest 
of Fig. 2 is self-explanatory. Fig. 3 shows 

Very compact and efficient carbon bar rheostat 
made from carbons out of flashlight cells. 

the appearance of the individual L-shaped 
brass strip with the carbon run through 
the upper hole. 

Contributed by Jacob Schmidt. 

We Pay One Cent a Word 
IFE want good electrical articles 
'' on various subjects, and here 
is your chance to make some easy 
money. We will pay one cent a 
word upon publication for all ac¬ 
cepted articles. If you have per¬ 
formed iny novel experiments, if 
you see anything new electrica^ if 
you know of some new electrical 
stunt be sure to let us hear from 
you. Articles with good photo¬ 
graphs are particularly desirable. 
Write legibly, in ink, and on one 
side of the paper only. EDITOR. 

Simple Electric Locks 
I. 

PROCURE a brass bar one-quarter inch square and four Inches long and 
through this drill three holes, one at each 
end and another one and one-half inches 
from one of the end holes; this hole 
receives a pivot. At one end fasten a short 

A simple lock which 
electrically by touching a 

is opened and closed 
button. 

soft iron bolt. At the other end a 
longer iron bolt is attached in such a way 
that it would have some slight freedom 
or play. 
The apparatus is to be assembled as 

shown in the Illustration; the magnet 
is made fast with a thin strip of tin. After 
assembling the lock it may be necessary 
to add a small weight to the short end of 
the lever to compensate for the weight of 
the iron latch-bolt. 

II. 

THIS lock can be used very well for a 
sliding garage door. The details of the 

construction are shown in the Illustration. 

Similar lock, this time designed especially for 
a sell-latching sliding door. 

When the door is closed and the bolt 
(A) Is pushed into position, it automati¬ 
cally locks. To unlock, push the button 
(D), which act will cause the electro¬ 
magnet to raise the latch (C), when the 
bolt may be drawn and the door opened. 

Contributed by 
(I) G. C. Ludwig. 
(II) Edward Widdis. 

Simple Condensers 

CONDENSERS for spark coil experi¬ 
ments and the like can be made easily 

and of varying capacities in the following 
manner: All that is required are two 
glass tumblers, one somewhat smaller than 
the other. Set the smaller container 
within the larger concentric with it and 
not touching at the bottom. Use separ¬ 
ators to keep them in place. Fill both of 
them with a concentrated solution of salt 
Insert the ends of two wires into the 
liquid and the condenser is complete. 

SIMPLE CONUEMSEPJ 

Condenser made of two tumblers and some ult 
water, a very simple method of getting efficient 
results. 

Diluted acids can be used in place of 
the salt solution, if the connecting wires 
are of a metal not easily corroded, and 
will give results approximately equal to a 
condenser with metal plates of the same 
capacity. The bottom of the smaller glass 
should be raised slightly above the other 
with two pieces of wood. After the de¬ 
sired capacity has been found, paraffine 
should be poured on the liquid to prevent 
it from evaporating and lessen the danger 
of accidentally spilling any of it. It is 
well to coat the upper parts of the tum¬ 
blers inside and outside with melted pa¬ 
raffin wax. 

Contributed by H. P. Clay. 
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A. C. Current on Telegraph 
Sounders 

I TURNED my direct current sounder into an alternating current sounder 
by the following changes. 

I removed the magnets and tested them 
to see that the upper end of one was 
south and the other north, as is shown 
in Fig. 1. 

Interesting suggestion 
sounders by alternating 

for operating telegraph 
current. The point is 

that the armature is wound so as to establish 
polarity, which will cause it to be attracted by 
the actuating magnet at both phases. 

I then wound some magnet wire around 
the armature as shown in the accom¬ 
panying illustrations, so that unlike poles 
were over each other. 

On sending a direct current through it 
acts the same as before, and when an 
alternating current flows through it you 
will understand that it changes polarities 
both of armature and magnets as shown 
in the two figures. But the armature will 
always be attracted as the poles are al¬ 
ways unlike. 

Contributed by Robert S. Fuller. 

High Frequency Buzzer 
By H. A. Cabdeb 

AVERY neat high frequency buzzer 
suitable for use on 110 D. C. or twen¬ 

ty-five volt battery current can be easily 
constructed from which almost any fre¬ 
quency can be obtained and which will 
also retain its adjustment. The materials 
required are an old metal case receiver, 
with its windings in good condition, either 
seventy-five ohms resistance for twenty-
five volts or 1000 to 1.500 ohms resistance 
for 110-volt D. C. circuit as desired, one 
platinum contact and a wooden box three 
inches square or slightly larger than the 
phone, put together with screws, also some 
threaded brass rod about 8/32 inch thick. 
In the rear of the box the phone Is 
mounted, facing the front through which 
the controlling handles will pass. 

Very ingenious high frequency buzzer, utilizing 
the action of a telephone diaphragm for pro¬ 
ducing the requisite frequency of makes and 
breaks. 

An upright brass arm (A), Fig. 1 and 
2, made from 14-inch square brass rod is 
set in pivots (B), Fig. 1, 2 and 3, and 
mounted in front of the phone so that 
It passes the center of the diaphragm, 

which must not be enameled. On this rod 
where the center of the diaphragm will 
come, drill and tap a hole for the plati¬ 
num contact (E), Fig. 1 and 2. The sup¬ 
porting pivots for the arm are made as 
shown from the % inch brass rod (B) 
Fig. 2 and 3. Running across the top of 
the box, to form a cross-arm in front of 
the top of the phone and in front of the 
upright arm, mount a % inch square 
brass strut (C), fastened on each side 
by a screw. Opposite to where the up¬ 
right arm will pass, drill and tap a hole 
for the threaded brass rod (D), and in 
front of the box, opposite, drill another 
hole for the rod to pass through, on the 
end of which rod will be mounted a hard 
rubber handle. In the illustration is shown 
an adjustable spring attached to the up¬ 
right arm controlled from the front of 
the box (F). 
In practice when the adjusting screw 

(D), which controls the upright arm, is 
turned in, it brings the arm (A) with 
the contact against the diaphragm in vary¬ 
ing tension, according to the pitch of the 
note desired. If the maximum of sound 
is wanted, a hole can be made in the top 
of the box and a horn set In. 
On the outside of the box attach two 

binding posts to which the inside connec¬ 
tions will attach. The connections are 
shown, one binding post of the phone to 
be connected to its case. Care should be 
observed to make connections correctly in 
regard to polarity of the phone, that is 
if a good note cannot first be obtained, 
reverse the current polarity. 

I find that an old flexible phone cord 
makes an excellent connection for the 
buzzer, in fact for any buzzer set, no 
changes being necessary in the cord. 

Testing Electric Cord 

Simple system of testing a flexible cord for 
weak points, only utilizing a common spark 
coil and battery. 

ELECTRIC cord that Is used daily 
should be tested frequently to deter¬ 

mine the condition of the insulation. This 
precaution will help to prevent bad shocks. 
The best method is to attach the cord to 
be tested to one of the secondary posts 
of a small induction coll. To the other 
secondary post connect an Insulated wire 
of about the same length as the cord. 
Start the spark coil going and move the 
bared end of the testing wire along the 
cord. 

Wherever there is a break in the in¬ 
sulation larger than a pin point a spark 
will appear; the size and brightness of 
the spark indicates almost exactly the de¬ 
gree or Importance of the break. If the 
w’ires in a cord are broken and it is dif¬ 
ficult to locate the break by bending or 
twisting the cord, it can sometimes be 
detected by the method described above, 
since it is to be expected that the insula¬ 
tion at the break is also damaged enough 
to allow sparks to pass at that point. 

Contributed by H. P. Clay. 

Electric Phonograph 

THE illustration shows how an ordi¬ 
nary phonograph may be converted 

into an electric machine which does away 
with winding up for every record or two. 

A small electric motor is located at the 
back of the cabinet as shown, the pulley 

of which is in line with the rim of the 
turntable. A round leather belt is used 
to belt the two together, as indicated by 
the heavy line in the illustration, the belt 
being passed around the pulley of the 
motor and the rim of the turntable. 
A rheostat is placed as shown in the 

Wires to 

Motor 

-Bett 

ë 

How to drive a phonograph by electricity so as 
to avoid the necessity of repeated winding. 

front corner of the cabinet and so con¬ 
nected into the circuit as to regulate 
the speed of the motor. A switch is also 
placed in the circuit to start and stop 
the motor. The current can be supplied 
by primary cells or the motor may be 
connected to the house lighting circuit by 
the use of suitable resistance or trans¬ 
former in the case of alternating current. 

Contributed by Harold Jackson. 

Cold Weather Alarm 

SOMETIME ago I had charge of three steam heating boilers. In winter when 
the weather was very cold my hours on 
heating were uncertain. If the thermom¬ 
eter began to drop down to the zero mark 
I had to be on' my job, and it made no 
difference at what time of night. 
I found myself breaking up my nights’ 

rest by getting up every hour or two to 
see what the thermometer read ; so I 
constructed an alarm. If I wanted to rise 
when the thermometer was at zero I 
would move the connecting point to the 
zero mark. So when the hand came around 
to zero It would ring a bell until I turned 
off the switch. 
There are two pieces of spring metal, 

one of brass and one of steel sweated to¬ 
gether with solder, making a compound 

A temperature alarm. Although called a cold 
weather alarm, this operates in two directions» 
having a compound bar, and may be made to give 
a signal for too high or too low temperature. 

thermostat bar. The brass and the steel 
expand unequally and In doing so operate 
the contacts. The strips of metal are about 
1/16 X % inches and 10 inches long. The 
gears were taken from a small alarm 
clock. 
Contributed by Fbank W. Nightingale. 
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Uses for Paper Fasteners 

HERE are some uses for common 
paper fasteners. I tried this method 

of tapping the current from a wire, etc., 

Various uses for the familiar paper clip; these 
are usually made of steel but are nicely plated 
so that they will not have much tendency to 
rustins:. 

with great success. I also use them as 
temporary connectors for metal plates, 
cylinders, etc. It is a valuable hint to 
the experimenter as a connector and cur¬ 
rent tap. They also make excellent page 
markers for Practical Electrics and 
other books. 

Contributed by Paul Lier. 
From another author we get this sug¬ 

gestion for the use of a paper clip as 
the connection to the zinc container and 
positive electrode of a dry battery. Care 
must be taken In this ease that the paper 
clip shall not come in contact with the 
electrolyte. 

clip in place and not rely entirely on its elasticity. 

Chair Switch 

MY busy time is devoted to work both 
at and away from the bench. At the 

bench the electric light is in constant use. 
To extinguish the light when leaving the 
bench and relighting it when returning a 
few minutes later, throughout the livelong 
day, becomes very monotonous. For this 
reason I used to let the light burn prac¬ 
tically the whole day. Lately, however, I 
struck upon an idea, which has eliminated 
both the trouble of extinguishing and re¬ 
lighting and the unnecessary consumption 
of electricity. 

A hole about 4 inches deep is drilled in 
one of the legs of the stool. Fig. 1 shows 

a cross-section of the leg in question. A 
piece of wood is then cut out into the form 
shown in Fig. 2, as a loosely fitting plug. 
The length of it is slightly less than the 
depth of the hole. A round brass plate 
(Fig. 5) the exact diameter of the 
wooden plug is then screwed to the top 
of the piece of wood. Around the part be¬ 
low the plate a spring is then placed. At 
the top of the hole two brass strips, the 
shape of which is shown in Fig. 4, are 
screwed and then wired. Screws are 
placed at the points indicated on the 
drawing. (A) are the screws to hold the 
spring and (B) are the screws to keep the 
whole device from falling out. 
When a person seats himself on the 

stool the weight causes the spring to yield, 
thus allowing the brass top of (A) to 
come in contact with the brass strips and 

F/G. 1 r,G- 2

F/G. 3 

F/G. 5 

F/G G 
Well concealed switch placed in a hole bored 

in the end of a chair leg, so as to put out the 
light, when the chair is not occupied. 

completing the circuit. When the weight 
is removed (A) jumps back to its original 
position thus disconnecting the circuit. 

Contributed by Jacob Schmidt. 

Simple Method of Copper Plating 

WHILE experimenting with various 
types of primary cells I recently 

found this very simple method of copper 
plating. The cell used will be recognized 
as essentially the Daniell cell and the 
copper sulphate electrolyte in the cell is 
also used as the plating solution. A 
method of doing this experiment is de¬ 
scribed below. 

A strip of heavy wrapping paper, three 
inches by six Inches, (Fig. 2) is made 
into a tube with the edges overlapping 
about one-quarter inch. This seam may 
be held by applying a small amount of 
melted paraffin along the seam. One end 
of the tube should be closed with a rubber 
stopper. A sheet of zinc is cut the size 
shown in Fig. 2 and thoroughly cleaned. 
It is then amalgamated by rubbing with 
mercury. 
The vessel (A) (Fig. 3) may be a 

beaker or other similar glass container. 

This is filled with a saturated solution 
of copper sulphate. The paper tube is 
filled with dilute sulphuric acid (10 parts 
water to 1 of acid) and placed as shown 

« 
ÍPTFER TUBE 

STRIP 

RUBBER STOPPER 

FIG. 2 FIGI 

SEAM CEMENTED 
INI  TH RARBET/N 

HOLE FOR 

B/ND/NG 

3 
Simple copper plating in which not even a 

porous porcelain cup is used, a process which 
can be carried out by anyone. 

in Fig. 3. Remember, in mixing acid and 
water, that the acid should be slowly 
added to the water. The zinc strip is 
placed, as shown, in the tube with a cop¬ 
per wire conductor attached. 

The object to be plated should be thor¬ 
oughly cleaned and placed in the clip (B) 
(Fig. 3). Plating commences as soon as 
the object is placed in the solution. 

Contributed by C. Le Roy Ashley. 

Fixed Condenser 

THE illustration shows the plan used 
by the writer for making a fixed con¬ 

denser. 

New way of making a condenser, using photog¬ 
raphers’ mounting tissue as the dielectric, pro-
ducing a very solid construction. 

Eastman Kodak mounting tissue is the 
best thing for the purpose. Place sheets 
of tin foil and sheets of this tissue in 
alternation and after all is in place the 
sheets are secured by placing a hot flat¬ 
iron on the condenser. This will cement 
all the sheets together in a firm pack. 
One thing must be remembered—that 

the sheets of tissue must be a little larger 
and wider than the tin foil and must seal 
all edges. 

Contributed by James H. James. 
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IN this department are published various tricks that can be performed oy means of the electrical current. Such tricks may be used for entertaining, for window displays, or for any other purpose. This department will pay monthly a first prize of $3.00 for the best electrical trick, and the Editor 
Invites manuscripts from contributors. 

To win the first prize, the trick must necessarily be new and original. All other Elec-Tricks published are paid for at regular space rates. 

Simple See-Saw 

W HILE glancing over my February 
Issue of Pbactical Electbics, I hap¬ 

pened to notice that one of your readers 
has submitted a most interesting “see¬ 
saw.” 

Desiring to construct one as an experi¬ 
ment, I discovered that I did not possess 
a motor which I could use as described In 
the diagram, so I made the “see-saw” 
without the motor. 
Thinking that some of your readers 

might be in the same circumstance that 
I was In regard to the motor, and might 
desire to construct the “see-saw,” I am 
submitting the diagram of the one I made. 
This motorless “see-saw,” when well bal¬ 
anced and the brushes set just right, will 
work very well. 

Contributed by Dudlet E. Young. 

SIDE VIEW 
A nice window display; very simple see-saw 

which will operate as long as the current is 
supplied. 

Electric Oracle 

THE prophecies of the “Ouija Board" 
can be outdone by this electric oracle. 

A wooden or paper box. about two 
Inches by two inches by three Inches, has 
a slit cut in one side. Through this slit 
projects a piece of No. 30 wire with a 
paper arrow-head or other form of pointer 
fastened to its end with sealing wax. 
The wire is fastened to the middle of 

a magnetized needle suspended by a silk 
thread inside the box. The needle, wire 
and pointer must turn freely without 
touching the box. 
The box is placed on top of the table 

and a pair of wires are led under the 
table as shown. The words “Yes” and 
"No” are printed on the front of the box, 
on each side of the slit. 
Now, when the victim desires to ask 

a question, everyone present is seated 
around the table, including the operator 
who works the two foot contacts. By 
pushing the corresponding contact, he can 
make the pointer swing to right or left 
and point to either “Yes” or “No.” The 
contacts are put under the carpet, and the 
wires concealed as much as possible. 
The operation of the Instrument de¬ 

pends upon the direction In which the 

The intelligence box. as it may be called, of 
an electric oracle, which purports to answer 
questions as put to it. A suggestive trick for 
performances in so-called legerdemain. 

current flows through the wires under the 
table. These should be placed directly 
beneath tile box. By closing one contact, 
the needle is deflected one way, and clos¬ 
ing the other, it will be deflected in the 
opposite direction. 

Contributed by N. Del Vecchio. 

Tele-Vision 

THE new Tele-Vision machine 
—the Telehor—operated by 
radio at a distance, invented 

by Mihaly, is fully described in 
the present issue of Radio News. 
This machine can be used also to 
see over a wire outside of radio and 
is of more than passing interest to 
readers of Practical Electrics. 
Do not fail to read it in this 
month’s issue of Radio News. 
List of Important Articles Ap¬ 
pearing in the May Issue of 

“Radio News” 
Radio Beacons Non-Directive and 

Directive. 
By F. W. Dunmore. 

The Production and Use of Ultra 
Short Wave-Lengths. 

By Prof. Rene Mesny. 
Some Recent Radio Developments. 
By S. R. Winters. 

Radio Tele - Vision — the Mihaly 
Telehor Machine. 

By Nicholas Langer. 
Choosing and Installing a Receiv¬ 

ing Set. 
By Parker L. Worthington. 

The Vacuum Tube and How It 
Works. 

By Prof. John H. Morecroft. 
Possibilities of Unique Receiving 

Circuits. 
By Morris S. Strock. 

Electricity Catches a Thief 

Contact pieces holding a coin but protected 
from electrical contact by cigarette paper. When 
the coin is. withdrawn the contacts spring to¬ 
gether. closing the circuit and ringing the bell. 
A thief was really caught by this method. 

FREQUENT thefts of money from the inner pocket of an overcoat In the 
hall, drew suspicion to the servants of a 
fairly large household. It was left to an 
experimenter to find the thief; of course, 
with the aid of electricity ! 

Figure 1 gives an idea of the pockets; 
in the interior of the large outside over¬ 
coat pocket a smaller change pocket was 
placed. The outer flap has been omitted 
in the Illustration. 

Figure 2 shows the “trap.” In addition 
to several coins of low value, a two shill¬ 
ing (50 cent) piece was held, at the ex¬ 
treme end, between two small brass clips ; 
which in turn had been tied to a tiny wood 
strip by thread. 

As soon as the coin was withdrawn, the 

This shows the arrangement of the coin and 
contact pieces in the cash pocket of an overcoat. 

contact pieces would touch each other, and 
an alarm bell would ring. 

To Insulate the sides of the coin, a strip 
of cigarette paper was gummed to the 
coin where gripped by the contact pieces; 
this would also serve to Identify the thief, 
when the coin was found in his or her 
possession. 

The whole contact gear was fixed to the 
lower lining of the coat pocket by a 
safety pin, which was also attached to 
the wood strip by the thread ; the same 
winding of thread passed around contact 
strips and safety pin. 
The contact gear was connected In series 

with a dry battery and an alarm bell ; the 
latter was placed in a living room. As 
soon as the bell rang, the observer ran 
out Into the hall, and caught the culprit 
in the act. 

Unlike apparatus described in detective 
stories, where flashlight plant and photo¬ 
graphs are generally employed, this simple 
apparatus was made and Installed In less 
than forty minutes; and In less than two 
hours from the start, the thief had been 
caught. 

Contributed by C. A. Oldboyd. 
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Datesft Electrical Patents 
Electric Advertising Sign 

We are all familiar with the simple advertising 
device comprising an electric lamp having a paper 
cylinder balanced on the bulb tip and rotating 
due to a current of warm air rising through the 
propeller-shaped opening in the top of the cylin¬ 
der. The device here illustrated is of similar 
construction, but in addition has a lens mounted 
in front of the rotating cylinder for projecting 
the figures of the cylinder upon a screen. Tl e 
cylinder in this case is transparent with the 
illustrations painted thereon. 

Patent 1,472,222, issued to Wilfred J. LeVie. 

Mechanical Eyes 

These eyes are used for optical demonstration 
purposes and by means of an electric motor and 
suitable switching arrangements are made to 
move in life-like fashion. The rods emanating 
from the pupils represent the line of vision. 

Patent 1,476,621 issued to Alcuin E. Kintner. 

Advertising Device 

Motion, light and sound are used to attract at¬ 
tention to this advertising device. The animated 
bird appears to eat out of the dish and in doing 
so rings a bell and chirps. At the same time 
motion pictures are projected on the screen. All 
is accomplished electrically, even to pumping the 
bellows that causes the bird to chirp. 

Patent 1,465,753 issued to Albert Angel. 

Battery Electrolyte Covering 

Those who have worked around storage batteries 
are familiar with the annoying effects caused by 
acid fumes and vapors given off by the battery 
electrolyte, which are not only injurious to health 
but also ruin metallic objects in the vicinity, it of 
metal attacked by the acid. Many forms of elec¬ 
trolyte coverings have been suggested for stopping 
the fumes, such as oil or sawdust, but the cover¬ 
ing which is the subject of this patent is claimed 
by the inventor to be much superior to any other 
form of covering. It consists of a floating sub¬ 
stance in the form of powder or flakes, such as 
comminuted gilsonite, a natural asphalt mineral. 
Patent 1,475,434, issued to W. E. Kershaw and 

C. D. Galloway. 

Electric Heater 

This electric healer is especially designed for 
use in rooms containing inflammable gas. It con¬ 
sists of a heating unit surrounded by a metal 
gauze cylinder like a miner’s safety lamp, and 
the whole is placed in a perforated metal case. 

Patent 1,472,171 issued to Julius D. Haynsworth. 

Illuminating Fixture Gauge 

Assembling and adjusting of electric light fix¬ 
tures is greatly facilitated with the use of a fix¬ 
ture gauge similar to the one shown in the accom¬ 
panying illustration. This gauge screws into 
the standard lamp socket and by means of the 
graduated rod and sliding member, the point of 
engagement of the canopy with a globe or other 
illuminating device may be tested for accuracy 
of position relative to the lamp socket. 

Patent 1,470,870, issued to H. D’Olier, Jr. 

Electric Transportation Device 

This is an automatic electrical device for trans¬ 
porting filled milk cans from farms to railroad 
stations and returning the empties. The device is 
suspended on a cable and takes current through a 
trolley system. An electric motor is used to 
propel each carriage with its can of milk. 
Patent 1,417,062 issued to Elbert E. Hawkens. 

Direction Indicator for 
Automobiles 

This direction indicator comprises a “hand” 
mounted on a rod, which rod is pivoted on a 
support on the car with a counterbalance on its 
other end. It is actuated by an electric motor 
by pressing switch-buttons on the steering wheel. 
Tho motor is geared to the indicator and swings 
the indicator upward, where it is automatically 
stopped by opening contacts at the right, left, or 
stop position, as determined by the driver of tho 
car. At night an electric lamp in the “hand” 
illuminates it so that it will be plainly visible. 

Patent 1,472,186, issued to Carrol E. Morris. 

Magneto Flashlight 

This magneto flashlight is somewhat larger and 
more powerful than the ordinary pocket magneto 
flashlight, and must be wound like a clock before 
it will deliver light. The one shown in . the 
illustration is especially designed for use in mines. 
It has a powerful helical spring which must be 
compressed by hand by means of the lever, then 
by a suitable mechanism the spring rotates tho 
magneto armature and generates current for 
lighting the lamp. It may be stopped and started 
at will by pressing a button. 

Patent 1,472,335, issued to Antoine Luzy. 

Head Light Indicator 

The driver of an automobile, motorcycle or 
other device cannot always tell at a glance whether 
his electric headlights are burning or not. With 
this indicator, which is simply a mirror mounted 
so as to reflect some of the light back, the lighted 
lamps are brought into view. The device may 
also serve to illuminate license tags and act as a 
parking light. 

Patent 1,471,625 issued to Harry S. Opsahl. 

Telephone Meter 

To accurately time the length of a telephone 
call, this receiver is equipped with a clock-work 
mechanism that may be wound by hand from its 
projecting lever. The mechanism is set to open 
the receiving circuit automatically after the re¬ 
ceiver is in use a predetermined length of time. 
Patent 1,474,053 issued to Edward H. Martin. 

Astronomical Model 

An artistic device for automatically indicating 
the positions of the sun and moon with relation 
to the earth is shown in the illustration. The 
device consists of a translucent globe representing 
the earth inside of which are two lights driven 
through a chain of gears by an electric motor. 
These travel around inside and cast illuminated 
spots on the globe which represent the positions 
of the sun and moon at all times of the year. 

Patent 1,484,174 issued to John J. Divo. 
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Short-Circuits 
THE idea of this department is to present to the layman the dangers of the electrical current in a manner that can be understood by everyone, and that 

will be instructive, too. We have given monthly prizes of $3.00 for the best idea on “short-circuits.'* Look at the illustrations and send us your own 
“Short-Circuit.** It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will have a 
good chance to win the prize. It is not necessary to make an elaborate sketch, or to write the verses. We will attend to that. Now let’s see what you can do I 

Rests here in i>eace 
What was Patrick Girard. 

He turned on the light 
While gripping the guard. 

—Stanley Moraska. 

Cold, cold, ’neath this ground 
Rests dear old Doc. Toiler. 

For the juice at his head 
Met some from the boiler. 

—Hen*ry Aquilino. 

Here lies the body 
Of Billy Zime. 

He changed both fuses 
At one time. 

—Henry Ahleman. 

In this cool grave 
Lies John E. Lath. 

He dried his hair 
While taking a bath. 

—C. E. Flynn. 

Atlantic ave. S., when t. sa 

Owl Puts Out Electric 
Lights in Four Towns 

long copper wire lying |r ‘he ¿rass. 
All three of the boys ran to get it. 
Mike got there first, and grabbed 
it. A flash of blue flame followed, 
and the boy dropped to the ground, 
dead. The lad is survived by his 
Darents and several brothers. 

■>pteial Dispatch to Tlrt Ntu Tornt Hwatd. 
New LONDON, Conn., Dec. 23. 

—Four communities — Cen¬ 
tral Village, Plainfield, 

Moosup and Jewett City—were 
without electric lights tbr four 
hours last night after an owl struck 
throe high tension wires near 
French a Crossing at Plainfield and 
was killed. 

ï ELECTRICITY 
FATAL TO BOY 
While playing near his home 

Tuesday afternoon with several other 
boys, Miko Graznoff, 13, of 1600 
Ninth ave. S., was instantly killed 
when he picked up the loose end of 
an electric light wire which had been 
broken by the storm. 
Mike, with Peter and Tony V»va. 

dus, was playing in the vlcinlt o.' 

Beneath this sod 
Lies Sigmund Dwight. 

He touched the bed 
While pulling the light. 

George Sabol. 
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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. 
8. Sketches, diagrams, etc., must always be on separate sheets. 
4. This department does not answer questions by mail free of charge. The editor will, however, be glad to answer special questions at the rate of 

25 cents for each. On questions entailing 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. 

Frequency Multiplier 
(410)—Arthur Dudley, Providence, RI., 

asks : 
Is there any form of static frequency 

multiplier that will multiply the fre¬ 
quency several times? 

A. 1.—A newly developed frequency mul¬ 
tiplier using static transformers is shown 
in the illustration, and it is claimed that 
it may be a serious competitor to the 
vacuum tube oscillator. The iron core is 
made up of extremely fine iron wires, 
0.05 mm. in diameter. It was possible, 
with this apparatus to get as high as the 
forty-seventh harmonic with 50 per cent 
efficiency. With a 3.5 kw., 7,600 cycle 
generator and a multiplier of the above 
frequency an antenna output of 1.5 kw. 
and waves as short as 750 meters have 
been obtained easily with a very good 
sound, free from secondary noises. It was 
necessary, however, to provide the driving 
motor with an extremely sensitive speed 
regulator. Such a device has been devel¬ 
oped which keeps the speed of the motor 
within 0.0001 per cent between no load 
and full load. This motor is based upon 
the Tirrill principle. 

Capocity 

^Generator 

raw« 

Self-inductance 

Coupler 

Self-inductance 
with no iron 

Tuning 
condenser 

Frequency multiple 
transformer 

An interesting appliance for multiplying the 
frequency of an alternating current. The text 
shows extraordinary results in the way of multi¬ 
plication of original frequency; if this were 
carried out far enough it would seem theoretically 
possible to produce light thereby. 

High Voltage for X-Rays 
(411)—Geo. L. Marion, M.D., San Fran¬ 

cisco, Cal., asks: In the February issue 
there was an article by A. G. Warren of 
London suggesting that the best method 
of operating an X-ray machine would be 
to use a D. C. supply, obtained by charg¬ 
ing condensers from A. C. supply rectified 
by thermionic valves. Please give me a 
detailed description of the apparatus. 
A. 1.—There are several methods for 

obtaining a high voltage D. C. from an 
A. C. supply, the one shown in the illustra¬ 
tion being probably the most convenient 
and simple, using two thermionic valves, 
or two-electrode vacuum tubes, as they 
are called in this country. Some types are 
known as Kenotrons. Two high voltage 
condensers are also required, capable of 
standing half the D. C. voltage required. 
A transformer to step up the A. C. voltage 
is also used, and the one indicated in the 
illustration steps it up to 50,000 volts. The 
filaments of the tubes are also shown lit 
by small transformers. Both halves of the 
A. C. wave are utilized, one half charging 
one condenser and the other half the other, 

so that the total D. C. voltage will be 
equal to double the peak voltage across 
each condenser, as they are connected in 
series. In this case the D. C. voltage is 
approximately 140,000 volts. It is best to 
purchase the equipment outright rather 
than to attempt to construct it. 

Tozo E/ecfrode Vacuum Tubes 

Another curious problem, this time in the pro¬ 
duction of high voltage for X-ray apparatus, the 
X-ray tube, of course, giving the high frequency 
waves. 

Reverse Current Relay 
(412)—Robert Phillips, Mineola, L. I., 

inquires : 
Q. 1.—I have a storage battery charger 

and occasionally the A. C. line is inter¬ 
rupted and the battery discharges back 
through the charger. Will you show’ a 
method or device which will automatically 
open the battery circuit when the A. C. 
supply fails? 

A. 1.—Some sort of a polarized reverse 
current relay should be used for this pur¬ 
pose. The one illustrated in the figure is 
very simple to construct and is absolutely 
reliable. It consists of a horseshoe mag¬ 
net suspended on a suitable support. The 
armature of the magnet has several turns 
of insulated magnet wire on it, No. 12 or 

This is a simple apparatus for cutting »IT the 
current in a storage battery charging apparatus 
when the voltage falls, so that there is no danger 
of the battery discharging through the circuit. 

14 gauge, and is connected to the charger 
and battery as shown. The charging cur¬ 
rent energizes the armature, forming an 
electromagnet out of it which is attracted 
to the permanent magnet. If the A. C. 
fails, the battery will discharge through 
the charger but in doing so the polarity 
of the electromagnet is reversed and it 
will be repelled from the horseshoe mag¬ 
net. It will fall from the magnet and 
open the battery circuit, preventing the 
battery from discharging through the rec¬ 
tifier. The pole tips of both magnets 
should be clean, because the circuit is 
opened and closed where they make con¬ 
tact. 

High Voltage Transformer 
(413)—Linwood Daniels, Dover, N. H., 

wants to know: 
Q. 1.—How to make a transformer which 

may be operated on the 110-volt 60-cycle 
lighting circuit and will give a three inch 
spark. 

A. 1.—A simple way to make this trans¬ 
former is to obtain about four spark 
coil secondaries each having the opening 
through the center of at least 1 inch in 

General layout of a high voltage transformer, 
using four spark coil secondaries spaced apart 
so as to constitute a version of the **pie system” 
of winding a coil. 

diameter. These coils are all connected 
in series and form the secondary winding 
of the transformer. The primary consists 
of 1000 turns of number 20 D. C. C. mag¬ 
net wire wound on a fiber tube which is 
of 1 inch internal diameter. The tube 
should be as long as the four spark coil 
secondaries are when they are placed end 
to end. The four coils are also placed on 
a fiber tube. The core consists of a coil 
of bare soft iron wire wound through the 
fiber tubes until they are filled tightly. The 
diagram shows the connections. The trans¬ 
former may be mounted in any convenient 
manner. 

D. C. Fan on A. C. 
( 414 ) —M. F. Damon, Weymouth Heights, 

Mass, inquires: 
Q. 1.—Please advise me how to change 

a direct current fan motor to make it 
run on A. C. I have tried it as it is now 
on A. C. and it will not run. 
A. 1.—We do not advise you to attempt 

to rewind or change over the D. C. motor 
as it is a very difficult job and should be 
done by an experienced armature winder. 
Only certain types of motors can be 
changed over. Why not use a four jar 
electrolytic rectifier and change the cur¬ 
rent to D. C. and then run the fan? 
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Instantaneous Heater 
(415)—S. E. Miller, Salina, Kan., In¬ 

quires: 
Q. 1.—In several Issues of Practical 

Electrics, electric water heaters have 
been described. I want an instantaneous 
heater, one that will heat water to the 
boiling point instantly. Is there any such 
heater? 
A. 1.—We know of no heater that will 

heat water instantly. If a heater is made 
large enough to heat the water as quickly 
as you wish, there would be no time to 
stop the action after the water reached 
the boiling point, and the water would in¬ 
stantly dry up. The action would be sim¬ 
ilar to that which takes place on throwing 
a cup of cold water into a white hot fur¬ 
nace fire. 

Transformer Design 
(416) — Geo. Anderson, Cumberland, 

Md., asks: 
Q. 1.—What is the rule used in deter¬ 

mining the number of turns of wire in the 
primary of any transformer? 
A. 1.—The complete transformer for¬ 

mula is as follows: 
primary voltage X 10* 

primary turns --
4.44 X frequency X flux X 
cross-sectional area of core 

in square inches 

The flux, for extra fine silicon steel, is 
figured at 60,000 lines per square inch of 
core area. For a low grade it is some¬ 
times figured as low as 30,000 lines, but 
for average purposes 50,000 may be used. 
This formula was described in detail In 
the October, 1923, and February, 1924, 
Issues. 

Condenser Construction 
(417)—Leon Breault, Woonsocket, R. I., 

asks: 
Q. 1.—Please tell me the size and num¬ 

ber of lead foil plates to make a one-
quarter microfarad paper condenser. 

A. 1.—You will require two lead foil 
sheets 6 inches wide and 15 feet long and 
two waxed paper sheets slightly larger 
than the foil sheets. The four are placed 
together alternately and the whole tightly 
rolled up, taking care not to let the two 
foil sheets touch each other. 

Q. 2.—If I double the number of plates 
in a one-quarter microfarad condenser 
will It be equal to a one-half microfarad 
one? 
A. 2.—Yes. The same result will also 

be obtained by making two one-quarter 
microfarad condensers and connecting 
them in parallel. 

Sauer Cell 
(418)—M. H. Morse, Oakland, Cal., in¬ 

quires : 
Q. 1.—What is meant by the term photo¬ 

electricity? 
A. 1.—Photo-electricity is the term ap¬ 

plied to electricity generated under the 
Influence of light. Photo-electric cells are 
recognized as close competitors with the 
selenium cell in many branches of re¬ 
search work, where the latter cell alone 
was used in the past. Those acquainted 
with selenium cells know that they act as 
a resistance that changes its value under 
the action of light and thus serve to 
control currents in proportion to the light 
falling on them. On the other hand the 
photo-electric cell accomplishes a similar 
result by generating a current in propor¬ 
tion to the light striking them and will, 
therefore, serve In place of selenium cells. 

Q. 2.—Is the Sauer cell a photo-electric 
cell and if so please give Its construction 
and action. 
A. 2.—We give in the illustration de¬ 

tails of the highly sensitive Sauer cell. 
A large test tube contains at its bottom 

a small quantity of mercury to which 
connection is made by a thin carbon rod. 
A platinum wire may be sealed through 
the bottom of the tube to make this 
connection, if preferred. A plate of silver 
sulphide Is supported in the upper part 
of the tube in a position to be acted upon 
freely by the light. The solution in the 
cell consists of 100 parts water, 15 parts 
common salt and 7 parts of copper sul¬ 
phate. The cell is mounted upright in a 
wood block. 

This cell when exposed to light gives an 
appreciable current. The rapidity with 
which the variations in current strength 
follow variations in the intensity of the 
light falling upon it, make it a close sec¬ 
ond to the selenium cell and perhaps with 
some refinement it may work still better. 

The reaction taking place in this cell is 
rather complicated and is supposed to be 
the following. The copper sulphate and 
salt (sodium chloride) form cupric chlor¬ 
ide which is reduced to a cuprous chloride 
by the mercury. The cuprous chloride un¬ 
der the influence of light acts upon the 
silver sulphide to form a silver chloride 
with generation of an electric current. 
Another cell has given much promise, 

and one or two persons have claimed they 
generated current on a practical scale 
with it. It employs two copper plates. 
One copper plate is oxidized by holding 

in a bunsen flame until black. The other 
copper plate is cleaned with sand paper; 

One of the most interesting of the photo-cells. 
It gives a fairly good current in sun-light. 

the two are mounted on opposite sides of 
a glass strip. The water in the cell has 
mixed with it a few grains of copper sul¬ 
phate and the tube is covered with black 
paper except for a narrow strip down the 
side nearest the oxidized copper plate. 

This cell will give a fairly strong cur¬ 
rent in bright sunlight. By coloring the 
exposed plate with such dyes as eosin, 
malachite green or naphthol yellow the ef¬ 
fect will be increased. As in the case of 
the silver cells the violet end of the spec¬ 
trum has the greatest effect upon the 
cells. 
The photo-electric current is produced 

In ail these cells in one of two ways. One 
class of cells, such as the modified silver 
cell and the Sauer cell, depend for their 
action on a chemical effect that only takes 
place in the presence of light. Since the 
ultra-violet light and the light at the vio¬ 
let end of the spectrum have the greatest 
effect upon the cells, these rays must have 
a greater reducing effect than the other 
rays. Oxidization or reduction of any 
electrode in a solution will result in à 
current-flow. 

The other class of cell employing elec¬ 
trodes of one substance depend for action 
on the fact that some suhtsances throw 
off electrons under the influence of light 
which leaves behind on the plate an oppo¬ 
site and equal positive charge which 
creates a potential difference between the 
plates. In attempting to again reach elec¬ 
trical equilibrium the cell gives off a cur¬ 
rent. The tiny charged particles thrown 

off are in what Is termed a colloidal con¬ 
dition and further study of metallic col¬ 
loids will no doubt add much to our 
knowledge of photo-electric phenomena. 

Static Electricity on Paper 
(419)—J. C. Lacy, Richmond, Va., 

writes: 
I have machines running paper from 

rolls. These rolls are put on one end of 
the machine and the paper runs through 
the machine a distance of about 12 feet 
where it is cut into sheet form to any 
length desired by a rotary cutter. When 
these sheets fall into the box made for 
this purpose, one sheet following another 
at about 100 sheets per minute, the static 
electricity that accumulates on the paper 
delivered from the rolls causes no little 
amount of trouble after the paper is cut 
into sheets. There are a number of ap¬ 
pliances out claiming to give a solution 
of this problem, but I have never seen 
anything work satisfactorily. I have tried 
practically everything that one would 
think of without success. There is a great 
possibility in successfully mastering this 
trouble and no doubt the solution is very 
simple. 

Q. 1.—Will you kindly explain how the 
static may be taken out? 
A. 1.—This is a problem that has both¬ 

ered many printers operating printing 
machines and no satisfactory solution has 
as yet been devised. In some cases a 
grounded metal comb was used that was 
placed close to the paper as it unrolled. 
The points of the comb were supposed to 
collect the static and conduct it to earth, 
the action of the comb being similar to 
the action of collectors on frictional static 
machines. This method was not prac¬ 
tical and the results were poor. Another 
method was to moisten the air in the 
room with steam so as to prevent the 
accumulation of the static and allow any 
that does accumulate to leak off into the 
air. This method also gave poor results. 
In the early days printing was done 

on damp paper and no trouble was ex¬ 
perienced with static; now the paper is 
used dry and static troubles develop. If 
it were possible for you to slightly 
dampen the paper before it is run through 
the machines the static trouble would be 
eliminated. 

Bell Transformer 
(420)—Peter Martini, Greensburg, Pa., 

writes : 
Q. 1.—I have a 110 volt bell ringing 

transformer that has a six volt secondary. 
Can I use this transformer for charging 
a storage battery? 
A. 1.—No. The transformer is of no 

use for that purpose. A rectifier should 
be used, which may be an electrolytic 
rectifier, Tungar rectifier, or magnetic 
rectifier. Many of these have been de¬ 
scribed in back numbers of Practical 
Electrics. 

Bell Transformer 
(421)—E. Alvarez, Habana, Cuba, 

writes : 
On checking up a house wiring circuit 

which I supposed to be grounded because 
the wattmeter dial was running, the fault 
was found in the bell transformer which 
was rated to work on 110 volts and was 
connected across the 220-volt circuit. As 
soon as I disconnected the transformer, 
which was painfully hot, the dial of the 
wattmeter stopped. 
Q. 1.—Why did the transformer make 

the wattmeter run when connected across 
the 220-volt line? 
A. 1.—Since the transformer was de¬ 

signed for use on a 110-volt circuit, it 
had just enough iron in the core and 
enough turns on the primary so that the 

(Continued on page 400) 
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show three 
of the series 
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Home-
Laboratory 
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ipparatus, 
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An Entirely New Way to Learn 
Electricity Right at Home 

Fits You Quickly and Surely to Fill a $3,000 to $10,000 Job— 
No Other Training Just Like This—Don’t Confuse with Other 
Home-Study Courses— You Do Not Pay for the Home Labora¬ 
tories, They Are Furnished Free—Just Like Going to School. 

Makes good right from the start— Gives 
credit to this School 

E. Pittsburgh, Pa., March 9, 1924. 

Mr. F. C. Raeth, 
Education al Director, Extension Division, 
School of Engineering of Milwaukee. 

Dear Sir: 
In answer to your complimentary letter of March 

5, 1924, I wish to thank you very much for the 
high standard you have accredited to my work in 
the Extension Course of the School of Engineering 
of Milwaukee. I might add that all through the 
course 1 have had no help because I wished to get 
the full benefit of the work by relying on my own 
efforts. 

Before writing you my opinion of the course I 
decided to wait until I had nearly, or completrly 
finished, so that I might give my opinion of lhe 
entire course. Having completed lesson 49 which 
finishes all of the theory and having completed 
most of the laboratory work, I am safe in saying 
that I believe your course to be the clearest, most 
practical and up-to-date course of its kind pub¬ 
lished. I have compared it with a number of 
other courses. 
The outstanding feature of the course is the at¬ 

tention which you have given to details. Nothing 
is left to the imagination. A fellow can sit down 
and try to wade through a lot of text books »nd 
get a hazy conception of the subject he is study¬ 
ing, but it takes a course like yours with faculty 
of expert instructors—that is another important 
feature—it is not the knowledge of just one man, 
but of many which makes the course so mach 
broader than a good many others. 

After completing the course it becomes an easy 
matter to read most text books intelligently, for 
you have the fundamental knowledge and theory 
of electricity and can then supply whatever detail 
may be lacking in the text. This makes them very 
useful for reference. 
At present I am plotting hysteresis curves of 

various kinds of magnet steel in the Standard 
House of the Westinghouse Electric & Mfg. Co. 
Will have an opportunity to get practical work in 
meter testing, electrical measurement, etc. This 
is where my S. of E. training will count a great 
deal. 
On my diploma I should like my name appear: 

Henry De Witt Carrington. 
Thanking yon for the personal interest yon 

have taken in me throughout the course and wish¬ 
ing you and your excellent borne-study course the 
best of success. 

Very sincerely yours. 
De Witt Carrincto*. 

This amazing new System of Training for 
success in Electricity was originated and pro¬ 
duced by America’s Greatest Institution for 
Electrical Education. For years, nineteen of 
them, we had trained boys and men from the 
world over, here in our great residence school 
to enter this big field on the right footing. 
We realized that many boys could not leave 
home to get an education, and therefore, after 
years of experiment and at a cost of many 
thousands of dollars, this special Extension 
Course was developed. 

Only One Way to Learn 
Electricity Right 

We knew that the only way to become an 
expert, a trained specialist, fitted to fill a 
big-pay job in the great field of Electricity, 
the student must have actual practice with 
life-size, actual electrical instruments, as 
well as the theory he might learn from books. 
And so, was born the idea of our Home 
Laboratory Unit System of Training. At the 
top of this page are shown three of the nine 
unit boards furnished to each student. They 
cost us thousands of dollars, but they are 
loaned to you, absolutely free. 

No Other Home-Study Training 
Like This 

No other home training system can be just 
like this, because behind this extension train¬ 
ing is the largest Electrical School in America. 
You have as advisors some of the country’s 
best known and highly regarded instructors 
in electricity. They are the authorities for 
the training and they are open to you for ad¬ 
vice at all times. And, no other school of 
which we know furnishes, absolutely free, 
such expensive, complete equipment for shop 
training. No guess-work here—you learn by 
doing. 

Lectures by Radio Every Week 
School of Engineering of Milwaukee owns 

and operates Radiophone Broadcasting Station 
WIAO, heard the country over. Each week, 
educational lectures are given by the Presi¬ 
dent and other faculty members. These lec¬ 
tures are heard by our students everywhere 
and give persona! contact with the school. 
You know what a big field is that of Elec¬ 
tricity, the boundless opportunity it offers to 
ambitious men. Now, through this great 
school, you can accomplish your ambition, 
quickly and surely. You can, with this train¬ 
ing behind you, hold your own with any 
expert anywhere. 

You Do This NOW! 
The gateway to certain success in the won¬ 

derful, boundless field oí Electricity swings 
ajar for you. All you have to do is enter. 
The way to start is to clip and mail the 
coupon below. It will bring to you full proof 
of our claims. It will show you how within 
a few short weeks, you can become a full 
fledged expert, ready for a big-pay job. 
Don’t hesitate! Don’t wait! Those that 

do are left behind! Act right now, while 
that impulse and ambition burns strong within 
you! 

EXTENSION DIVISION 
SCHOOL OF ENGINEERING OF MILWAUKEE 
Dept. H. 604, 415 Marshall St., Milwaukee, Wise. 

I 
r Extension Division, School of Engineering , 
' of Milwaukee, J 

Dept. H. 604, 415 Marshall St., 
Milwaukee, Wisconsin. j 

r Please send me quick and without cost , 
or obligation on my part full particulars J 
of your new Home Laboratory System of 1 

r Teaching Electricity Right in My Own I 
Home. 

[ Name. Age. 

Address . 
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In 3? Months 
At Coyne 

Earn $65 to $200 
A Week, Or Go In Business 
For Yourself And Make 

$3,500 to $15,000 
A Year 

Yes. 3% months at the Great School of Coyne, 
located in Chicago, The Electrical Center of the 
World, will make you an Electrical Expert capable 
of commanding big pay. The whole world of elec¬ 
tricity is open to the practical man the man who has 
had actual experience with electrical apparatus. 
Coyne gives you a practical training on the greatest 
outlay of electrical apparatus of any institution in the 
World; everything from door bells to power plants. 

Not a Correspondence School 
We don’t make you a mere “paper” electrician. We 
train you by practice on our mammoth outlay of 
actual equipment. We train you in house-wiring by 
having you do it exactly as it is done outside — not 
just by reading about it. The same applies to armature 
winding, power plant operating, motor installations, 
automotive work and hundreds of electrical jobs. 
That’s why we can train you to become a Master 
Electrical Expert. 

No Books -No Lessons — No Classes 

You Do Actual Work 
The Coyne practical course includes no books, printed 
lessons or useless theory. We train you to work with 
your head and hands on the same kind of electrical 
apparatus as you will find “out in the field”. Age, 
lack of experience or education is no drawback. Our 
students range from 16 to 60 years of age. Coyne 
gives you Free, a Life Scholarship which enables you 
to stay as long as you want without extra charge or 
return later for more practice, ard assists vou to a 
position after graduation. Free Radio Course included. 

Earn while you Learn! We help students to secure 
jobs to earn a good part of th err living 

expenses while studying. 

Send Coupon Now 
Send coupon today for big Free Book and full details 
of our special offer of Free Railroad Fare. Act now! 

COYNE ELECTRICAL SCHOOL 
1300-1310 West Harrison Si.. Dept. 15-75, Chicago, III. 

Free R.R.Fare 
■ . r . 

g COYNE ELECTRICAL SCHOOL. Dept. 15-75 = 
I 1300-1310 W. Harrison St.. Chicago, III. = 
= Gentlemen: Please send me free your big catalog and = 
¿ your special offer of free railroad fare. 

E Name._...--......_....._..._.......... Ë 

= Address .........      = 

How and Why? 
(Continued from page 398) 

iron core would not become magnetically 
saturated when connected to the 110-volt 
line, and the self-inductance of the trans¬ 
former would be so great that only a very 
slight amount of current would pass. 
When connected to a 220-volt line, the 
core became saturated and the trans¬ 
former acted practically as though it had 
little iron core and the self-induction was 
not great enough to limit the current to a 
small value. Hence, a large current 
passed through the winding, which was 
not designed to carry a large current, and 
it became hot. This current, of course, 
caused the wattmeter to register. 

Human Battery 
(422) — Humphry Fry, Wayne, Pa., 

writes : 
Q. 1.—I found that when I touched an 

aluminum pencil sharpener and some 
other piece of metal together and put my 
tongue between them, I felt what seemed 
like a slight shock, like that received 
from a dry cell. I could not feel this 
when anything else was substituted for 
the aluminum, or when both the pieces of 
metal were not touching each other and 
my tongue. Please explain this. 

A. 1.—Tile two metals and your tongue 
formed a cell or couple from which an 
electric current flowed through the tongue 
when the circuit was completed by touch¬ 
ing both pieces of metals together, as 
shown in the illustration. The current 
was generated due to the chemical action 
that took place between your moist tongue 
and the metals. The following table 
shows the contact series of metals, and 
since aluminum heads the list, the effect 
will be greatest with aluminum and the 
substance at the other end of the series, 
namely, graphite: 

Aluminum 
Zinc 
Lead 
Tin 
Iron 
Copper 
Silver 
Gold 
G raphite 

Motor Winding 
(423)—John Vengoecher, Philadelphia, 

Pa., inquires : 
Q. 1.—How many turns of wire should 

be placed on the armature and field of a 
12-volt motor in order to operate it ef¬ 
ficiently on five volts? 
A. 1.—The motor should be rewound 

with one-half as many turns as it now 
has with a wire three sizes larger than 
the present wire. This applies to both 
armature and field windings. 

Q. 2.—I have a Ford spark coil that 
fails to operate, although the armature is 
attracted to the core when the current 
is on. 
A. 2.—The vibrator contacts are prob¬ 

ably short-circuited inside somewhere. 
The case should be opened and the con¬ 
nections inspected. Perhaps the paper 
condenser is shorted. If so a new one 
should be added. 
Q. 3.—Please tell me how to make an 

induction coil that will give a fairly good 
spark on five volts. 
A. 3.—The core should be made up of 

a bundle of soft iron wires six inches 
long and one-half inch in diameter. The 
primary is wound on the core after bind¬ 
ing it with insulating tape, and consists 
of two layers of No. 20 wire. Insulation 
is wrapped around the primary and the 
secondary coils are then placed on. It is 
advisable to purchase the secondary coils 
as they cannot be wound very well by 
hand because they require too many turns 
of fine wire. The interrupter may be con¬ 
structed or taken from an old coil. A 
one-quarter microfarad paper condenser 
should be connected across its contacts. 

The Man Who Saw Beyond 
(Continued from page 368) 

through the outskirts of the city. In 
about a half hour I readied Green Ter¬ 
race, and following the road that cut 
across the grounds, finally drew up before 
the porch of a large rambling house. I 
ascended the steps and pressed the button. 
The door opened and I was received 

by a quiet voiced gentleman of about 
forty years, and invited to step into the 
library. As I entered the room, I saw 
to my surprise, Doctor Emory Morton, 
who was sunk in a Morris chair nervously 
twisting his derby hat. 
My soft spoken guide immediately in¬ 

troduced himself. “Doctor Graham, I am 
John Palmer, owner of this estate. I have 
called you and your friend,” with a wave 
of his hand toward Morton, “to witness 
a wonderful experiment. It will be neces¬ 
sary for both of you to stay here for the 
next day or two, and I am prepared to 
make it well worth your trouble and in¬ 
convenience.” 
“Impossible,” I exclaimed. “Do you 

mean to say that you have called us at 
such a time to watch your confounded 
experiments, while giving us the impres¬ 
sion that the case was one of life or 
death? I find it quite impossible to leave 
my practice for such a time as you sug¬ 
gest.” 

Prisoner« in the Interest of Science 
“I quite agree with Doctor Graham,” in¬ 

terposed Morton. “I really fear. Mr. 
Palmer, that you have called upon the 
wrong men.” 
“Your pardon, gentlemen, if I appear 

rude,” said our host, “I hope to be spared 
any difficulty in persuading you to stay. 
However, I have made the choice only 
after careful consideration, and cannot 
change my plans now. The fact is, gentle¬ 
men, you must stay here, whether you 
care to or not. These windows all have 
steel shutters, the door lias an automatic 
electric lock, of which I alone possess the 
secret, and we are alone in the house. 
Stay, Doctor Graham,” he added, as I 
stepped forward angrily, “there is no need 
for violence, nor will it do you any good. 
I am the only one who can unlock this 
house. If anything happens to me, it 
becomes your tomb.” 

Impotent, I sank into a chair opposite 
Morton, and faced our host, or rather 
our jailer. “It seems, sir,” I declared 
with some heat, “that you have led us 

(Continued on page 402) 
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“BUILD YOUR OWN” WITH “RASCO” PARTS! 
Buy from the Oldest and Original Exclusive Radio Parts House in the United States 

$.15 
Price, sizes %" and 1" .lozen . .$ 10 

.151 long. dozen $.30 

YI24 Initialed 
Ports Antenna 

B. Bat. only. 
A. Bat. 

Phone; each this cement. 
G een Silk Y45 Spring Posts, ei, .04YI320 Double Phono* Y1750 Cement, 2-oz. 

Y 44 Spring Posts, ea. 07 dapter $ 65 $.15 bottle YI3I0 Phonodapter. $.38'Y9595 Microphone. . $.85 .$.02 

Binding 
B. Bat. 

$3.35 
3.SO 
4.40 
2.60 
3.00 
3 90 < 

Y309 Copper Lugs for 
Nos. 4, K and 8 screws. 

$ 35: 
3" O. 

. .$05 
¡ord 

nickel 
round 
threat' 

Ground : 
...$.12 

Nos. 
lozen 

I... $.35; Y6604, 
4 >4" O.. 5” L.. 
Y6605, 2V I.. 

Y6600. 3" 
r i.$.30 

Double Phonodapter 
Fits all phonographs and 
will take any standard 
double lead set. thus 
making jour phonograph 
a loud t&lkçn Made of 
cast metal, nickel plated. 
3 soft rubber bushings. 

Y7I4 Panel. 7x14" 
Y7I8 Panel. 7x18" 
Y724 Panel. 7x24" 
Y7 10 Panel, 7x10" 
Y7I2 Panel, 7x12" 
Y72I Panel. 7x21" 

Made entirely of well sea¬ 
soned hard wood. Com¬ 
plete with all parts and 
liase. Total height of 
loop 36". Can be put to¬ 
gether by anyone in less 
than 5 minutes. 

Y26Q0 Two ft. loop aerial. 

Radio Cement 
Weather resisting. Used 
particularly for cementing 
coveret! wires. Coils cov¬ 
ered with this cement 

Cardboard Tubing 
Only seamless tubing made 
(I.—Inside Diameter O. 
—Outside Diameter. L. 
—Length). 
I. 3 %" O. 
Y660I 
O., 7" 

Binding Posts 
Y030 Sm. size, H" high, 
nickel finish, each..$.04 

Melotone Loud Speaker 
Best popular loud speaker. 
Fibre horn, heavy metal 
base, 5-ft. cord. Nickel 
goose neck. Greatest tuned 
(adjustable) talker. Horn 
length 11 bell 6%"; 
total height 9". 

Y255 Melotone Speak¬ 
er .$4.75 

Phonodapter 
Will fit any phone. Make 
your phonograph a loud 
talker. Fits all phono¬ 
graphs. Made entirely of 
pure soft rubber with 
brass tube insert. 

NEW! NEW!! 
Push Tull Transformer 
for many new circuits. 
See any radio magazine. 
Made of best materials. 
Coils impregnated. Sili¬ 
con steel laminations. 
Save 50 per cent by as¬ 
sembling yourself. Sim¬ 
ple instructions furnished. 
Y I 159 Transformer. 
Ratio 6’i to 1...S4.00 

6 and 8 screws. 
.$10 

Nickel Screws 
Made of brass, 
plated. Flat and 
head style. Any t 
up to 10/32". 
Price, %", %", 
long, dozen .. 

Wood Cabinets 

Highest grade mahcgany 
cabinets made. Top is 
hinged. Made of %" ato» k. 

Mica Diaphragms 
Mude of special India 
mica n two sizes, 2’4" 
diameter and 1 13/16" 
diameter. Cement iron 
washer in center for real 
results on your phones. 
Y2550 Diapbragtr, 
2^".$20 
Y255I Diaphragm 

Bus Bar Wire 
Square wire. 1/16" x 
1/16", already tinned, 
making soldering easy. 
Seid in ?-foot lengths 

* en Rubber Insulation. 
$.50 Y440Û per toot. . 

Nickel Lugs 
All lugs ate nickeled. 
Y3I0 Brass Lugs for No. 
8 screw, doz. .$ 10 

Y 311 Copper Lugs for 

require no form, „iirsi— 
hold together solely with »6400 Bus Bar, 
-. length . 

Sklndtrviken Button 
Famous Microphone for 
Transmitters. Sold all 
over for $1. This is the 
genuine article. No imi¬ 
tation. Smallest and most 
sensitive microphone made. 
Diameter % ". 

SPECIAL PRICES FOR THIS MONTH ONLY 

We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS 

$.70 

$.15 

Y 1375 Universal Bearing 

Great for fine 

$.85 
thick, 6-32", doz.. 

Grasp tube firmly. 
these 
tube. 

Focr of 
vacuum 

Y7I00 7x10x3-16" 
Y7I20 7x12x3-16" 
Y7I40 7x14x3 1 • 
Y7 180 7x18x3-16" 
Y72I0 7x21x3-16" 
Y7240 7x24x3-16" 

.95 
1.25 
1.45 
1.65 

Length 
shaft 
long 

" long. 

Y 170 I Bezel, 
dlam.... 

A non-corrosive solder 
with Tux itside. 

dials for %" 
Y3074 Dial 2' 
Y3075 DiU 3' 

Diledtryte Panels 
Highest dielectric 
strength as per Bureau 
of Standards. 

take one 

Alcohol Blow Torches 
Best made. Give Intense 
hoc flame, 
work. 
Y898I 5" 
Y8982 3" 

the market. 
. Save from 40 
by assembling 

Condensers 
Positively no better con¬ 

to hold rotors. 
of bearing 2 %", 
1 ’4" thread 1" 
threaded sleeve % 
each . 
Y I 550 Sockettes. ! 

Spider Web Forms 
Fine forms to wind yeur 
spider webs. Made from 
hard, well seasoned fibre, 
1-16" th ck, center and 
side holts for wiring. 
Both 5" diameter. 
Y3200 Spider form..$.25 
Y320ISp der form.. .25 

Finest Bezel on the mar¬ 
ket. Bezel romes entirely 
nickel plated. Can be used 
on *4 or £-16" panel. 
Y 1700 Raarn Bezel, 

denser on 
Shafts ’4". 
to 60% shaft. 

’ . . . .$.20 
*.25 

Rheostats and Potertio-
meters 

Come with metal dials 
»I composition knob. Ex-

r lient merchandise de-
spite low price. 
Y 42 10 H ohm Rheo. $.27 
Y42II 30 ohm Rheo. .30 
Y42 12 200 ohm Po-

Brass Strip and Tubing 
BrasK strip %" wide; 
1-16" thick; 6" long. 
Y I 43« Per length.. . .$. 10 
Y 143 I Brass tubing, (lia. 
%"; 6" long : length $.15 
Threaded Brass Rods 

Sold in 6" lengths only. 
Y8032 8-32" thread. $.08 

Money refunded if 
goods do not satisfy 

Order direct 
from this page. 

Silicon Steel 

Used practically ia all 
audio-frequency trans-
fonners. Better than Iron. 
Extremely' soft, %" wide 
and .007" thick. 
Y4900 Silicon steel, 
per foot .$.08 

Torch....__ 
--- Torch.50 
Y4I04 Rosin Gore Solder. 

. Y3 100* Variocoupler pre-
•20lpaiJ ..$1.50 

Y305 *4" dia. 3-16" 
thick, 4-36", doz... .18 
Y375 Switch stop %" 

“Rasco” Switch Points 
Nickeled and polished. 
Y30I *4"x%", 6-32", 
doz.$18 
Y304 »4* dla., 

I Rasco 180° Variocoupler 
'Silk wire wound on bake-
; lite tubes. Six taps. 
■ Wave length, 150 to 600 
meters. For panel mount¬ 
ing. %" shaft. Your 
money refunded if it is 

' not all we claim. 

Moulded Dials 
Only very best grades 
handled. Bushings abso¬ 
lutely true. Dials canrot 
wobble. Letters inlaid in 
fast white enamel. All 

Monodyne Socket 
This socket takes up 25% 
less room than any other 
No outside connections. 
Nb-kel plated shelL Has 
fib«r bottom with 4 
sockettes. Sockettes hold 
socket to panel or board. 

Tapped ”B” Batteries 
We positively guarantee 
these batteries to be of 
long life. We carry only-
fresh stocks. All with taps. 
Y2250 Sm. 22 ' 2 V.. $.85 
Y225I Medium Navy-
size, 22'4 volt.1.20 
Y4500 Large size, 
■** "*'♦ .2.30 

condenser yourself. 
Y I I II 11 plate. .$1.10 
Y2I2I 21 plate. . . . 1.22 
Y4343 43 plate.... 1.33 

The big "Rasco" cata¬ 
logue. Contains all Arm¬ 
strong circuits. Every up-
to-date vacuum tube hook¬ 
up. Greatest little book 
printed. Free upon re¬ 
ceipt of postal. 

The simplest radio outfit 
made. Includes all parts Mounted on composition 
for tuning: coll, tapped block. Small enough for 
switch, crystal, catwhisker. 
Y5353 Radiogem, no aerial a‘* radio purposes. 
vÄ??. ■ 1..$ 75Y4I00 Single pole.. .$.25 
Y5354 Radiogem, wlth V4inill .. 
1000 ohm phone and 3’4101 Double Throw 
ft. cord .$3.75 Single Pole.$.35 

Soft Rubber Ear Cap Series Parallel Switch 
At last! Ear Caps that Quick change from one 
will relieve headaches, circuit to another. Black 
earaches, and undue pres-composition knob, nickel 
sure on the ears. Fit plated fittings. Blade 
all receivers. radius 1%". 

Y3500 Ear caps; Y2950 Series parallel 
$.25 

De Luxe Style 
Tubes of natural color 
bakelite, wound with green 
silk. Cast aluminum 
bracket, >4" shaft. Pri¬ 
mary 13 taps. 180 to 
550 meters. 
Y3I50 Counler <9 

5 
stages of amplification. 
Y2525 Speaker with 

Loud-Speaker °hone 
Has rubber gasket under¬ 
neath diaphragm, makir.g 
phone fully adjustable. 
Gives amazing results as 
loud-talker an 1 and 2 

ö^-CO 

VACUUM TUBES 
Only flic best make tubes car¬ 
ried in stock. All tubes guar¬ 
anteed to work. Money re¬ 
funded or tubes exchanged as 
long as filament lights. 

Each 

Y20IA 5 volts, .25 amp. .$3.75 
Y 199 3 volts, .06 amp. . 3.75 
Y12 volts, .25 amp 3.75 

All above types Amplifiers 
and Detectors. 
Y200 5 volts. 1 amp. .. .$3.35 
Detector type. 

AUTOPLEX CIRCUIT 

THE ONE TUBE SET THAT 
BRINGS ’EM IN ON THE 
LQUD-TALKER 

The famous Autoplex circuit de-
scribed in KA DIO NEWS ha 
the country by storm. Tiie only 
single tube outfit that works e 
loud-talkcr. Results guaranteed. 
1—Y7I4 Mahogany Cabinet, 

7x14" .$3.35 
1—Y7I40 Dilectryte Panel 

7x14" . I.2C 
2—Y5350 Moulded Vario¬ 

meters . 6.00 
2—Y5076 4" Dials.~.80 
I—Y 50 14 1250 turn Honey¬ 

comb coil . 1.95 
1—Y6500 Vacuum Tube 

Socket .35 

1—Y43I0 6 ohm Rheostat. .$.45 
8—Y20I "Rasco” Binding 
Po ts.80 

8—Assorted Binding Post 
Name Plates .18 

5—Y6400 Feet Bus Bar Wire .25 
1—Y5209 Consolidated Auto¬ 

plex pattern .50 

Tetal.$15.83 

Our special price. 
Complete . $15.25 
Complete with Melo¬ 
tone Loud-speaker. $20.00 

“Aristocrat" Post 
The Binding Post 
illustrated is the 
latest style and his 
been enthusiastical¬ 
ly received. The 
illustration shows 
full size. Hard 
Rubber Composi¬ 
tion. F a d a type 
knob, nickel plated 
bottom piece. Brass 
screw furnished. In¬ 
troduction price: 
Y2022 Posts— 
Each .$.H7 
Dozen. K0 Y2022 

RADIO SPECIALTY CO.. 98S Park Place. New York City 
Factories: Brooklyn, N. Y. Elkridge, Md. 

This Advertisement Copyright, 1924. bv R. S. Co., N. Y. 
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Shows Shortcut 
to BigPaijJobs 
in Electricity 
Ask Wallace Rohrschneider! He knows! At 2R. he be¬ 
came General Manager of the Husisford (Wisconsin) 
Electric Light and Power Company. His training at 
School of Engineering made it possible, as He will tell you. 

The great field of Electricity needs thousands of TRAINED 
MEN—men who know the ins and outs of this fascinating 
profession. Never better time to start than right now! 
Send quick for your copy of our fine new book "ELEC¬ 
TRICITY" and see for yourself. It will be sent FREE. 
It tells you how to break into the big jobs, in the branches 
listed belcw. 

ELECTRICAL ENGINEERING 
B.S. Degree in 3 Years 

The top of the Profession. Electrical Engineers are the 
big men of this great field and are sought by the largest 
companies and paid fabulous salaries. Always a shortage 
of able men—the job seeks you! Our Engineers are mak¬ 
ing their marks everywhere. You will be trained by 
Nationally known Specialists and Engineers and can secure 
B. S. degree in 3 years. 

ELECTROTECHNICS 
I to 2 Years 

The Electrotechnician is the man who fits electricity to 
modern Industry. He ranks between the Engineer and 
Electrician and earns big money. He occupies such posi¬ 
tions as General Plant Superintendent. Director of Con¬ 
struction Superintendent of Maintenance. Chief Draftsman, 
and like important jobs. Grade school diploma or equiva¬ 
lent admits you without examination. New Term opens 
every 6 weeks. 

COMMERCIAL ELECTRICAL ENGINEERING 
I Short Year 

The Trained Electrical Business Man. This training is 
most fascinating and is taken up by ambitious men who 
have a flare for getting hig returns for their efforts with¬ 
out slaving at menial jobs. Especially suited to boys who | 
have had high school education. A quick sure way to a ' 
big success. 

PRACTICAL ELECTRICITY 
3 Months or 6 Months 

In this complete 6 months Electrical Course—8 hours 
dally—you learn house, factory and theatre wiring, testing 
and meter work. A.C. and D.C. Armature Winding and 
all necessary mathematics There are aLo 3 months courses 
in A.C. and D.C. Armature Winding, or Special Course , 
in Light and Motor Wiring and Testing. A very popular 
training. 

AUTOMOTIVE ELECTRICAL ENGINEER 
I Short Year 

Fits you to be a big, handsomely-paid man in the great 
motor Industry. Big motor plants everywhere searching 
for Trained Automotive Electrical Engineers. Unlimited 
opportunity in this great new field. Such a man may go 
into business for himself, as well, and make a brilliant 
success. The most thorough, complete and authoritative 
training to be found anywhere. 

AUTOMOTIVE ELECTRICIAN 
3 Months 

A short intensive course in starting, lighting and ignition 
work. Skills you to locate instantly all auto electrical 
troubles. Our laboratories equipped with ACTUAL SYS¬ 
TEMS taken from all leading cart. You leam bv doing. 
You can start right into big-pay on completion of 
course. Thousands of big jobs waiting in this field. 

EARN WHILE YOU LEARN 
We provide for a limited number of worthy young men. half¬ 
time jobs at good wages, and permanent positions with 
unlimited prospects to all duly qualifieu graduates. Here 
is the opportunity of your life to get a thorough, practical 
training, and earn your way while doing it. 

MAIL THIS COUPON NOW! 
School of Engineering of Milwaukee. 
Dept. X304, *15 Marshall Street, Milwaukee, Wis. 

Without any cost or obligation on my i>art. please send 
me at once, your big 7 2-page book on Electricity and 
special particulais about branch I have checked below. 

f 1 Electrical Engineering [ ] Electrotechnics. F 1 Com¬ 
mercial Electrical Engineering. [ ] Practical Electricity. 
I ] Automotive Electrical Engineer. [ ] Automotive 
Electrician. 
f 1 Also include particulars of your "Earn While You 
Learn" plan. 

Name .Age. 

Address . 

City .State . 

Education . 

The Man Who Saw Beyond 
(Continued from page ^OO) 

into a neat trap, and now I would be 
interested to hear you explain.” 
“Gladly, Doctor, and may I remark, 

that having heard me, you will perhaps 
be more willing to remain. Come remove 
your coats and make yourselves com¬ 
fortable.” 

Electronic Structure of Matter 
“As you are medical men and probably 

more or less inclined toward scientific re¬ 
search, you are doubtless aware that the 
accepted belief of the scientific world to¬ 
day, is that all matter is electronic in 
structure. That is to say, all matter is 
composed of minute, electrically charged 
particles, called electrons, which are held 
together only by their mutual attraction. 
You and I, as large chunks of matter, are 
no exceptions to this rule. Also, there 
are those who claim that the force which 
controls this mass called our body, is a 
force which cannot be destroyed; that 
after the body has ceased to function, and 
is in that state which we know as death, 
this governing force continues to live, per¬ 
haps on another plane of existence, but 
nevertheless it lives and is indestructible. 
“The theory is good, gentlemen. But 

after all, theory is only theory, and the 
world at large must have proof. Hereto¬ 
fore the trouble has been that in order 
to put the theory to the test, man must 
die, and, having taken that step, no re¬ 
turn was possible. If, however, this mat¬ 
ter which imprisons the spirit, the soul, 
the ego; call it what you will; if, I say, 
this matter may be dissociated and the 
ego made free to go and come at will, the 
only difficulty which remains to balk us, is 
that of reassociating the particles so that 
they may again form a habitat for the 
ego ; or to put it plainly, so that from the 
particles the body may be formed again. 

“This then was my object in calling you 
here. As men high in your profession, I 
wished you to witness the dissociation of 
the body, the freeing of the spirit, and 
after a time the reuniting of the ions and 
the return to the form of life which you 
know. May I ask if you are Interested?” 
Morton interrupted him, “I refuse to 

take part in any such tomfoolery. It is 
utterly preposterous. None other than a 
madman could conceive it.” 
“And you, Doctor Graham; what is 

your opinion?” asked Palmer with a half 
smile. 

Insanity T 
I hesitated. Insanity I had coped with 

before, and this man with the quiet voice, 
soft eyes and perfect composure, showed 
none of the commoner traits of the men¬ 
tally deranged. Then again, if he were 
insane, the course of least danger lay 
in humoring him ; and I was interested, in 
spite of my better reason. 

“Sir,” I answered, “it would be rashness 
on the part of any man to say, ‘This is, or 
is not impossible.’ In the past century 
the impossible has been made possible too 
often. I am prepared to hear more on 
the subject before passing judgment.” 
“Doctor, I am delighted to hear you 

speak so,” cried Palmer, “but instead of 
merely hearing of my work will you step 
into the laboratory and see the appara¬ 
tus.” 

I followed him into the next room, Mor¬ 
ton reluctantly keeping pace with me. 
There, against the wall, stood a tall glass 
front lead box. Opposite on the other 
side of the room stood two X-ray ma¬ 
chines, or so I took them to be. Lead 
shields were placed around these ma¬ 
chines, so that they might be completely 
enclosed. Our guide threw a switch and 
the noise of a motor-generator filled the 

room. He then carefully enclosed both 
machines in their lead covers, leaving only 
a small rectangular opening which faced 
tlie lead box across the room. 
“Stand close by me,” he ordered, and 

as we obeyed he shot home two more 
switches. 

From the machine on our right a bril¬ 
liant ray shot forth, just covering the 
lead box ; and this ray hears description, 
if indeed it may be described, for it was 
not violet, nor green, though there still 
lingers in my mind an impression of these 
two colors. In fact it was no color that 
I may describe, since no man, other than 
Doctor Morton, has even seen the like. 
It was a new color. 
From the other machine came a ray of 

black light, if I may be pardoned the 
term, for that is the only thing that de¬ 
scribes it. An inky pencil of gloom, that 
pierced the light in the room and also 
came to rest on the lead box. 

Within the box no effect took place. It 
was lit even as the rest of the room. Both 
rays merged together and disappeared. 

An Accident with Strange Rays 
“These rays—,” began Palmer, when we 

were interrupted by a piercing shriek 
from Morton. The latter had been stirred 
to curiosity by the two strange rays, and, 
during his investigation, had managed to 
get his right hand and wrist in the path 
of the bright ray. Almost instantly, be¬ 
neath his very eyes, his hand and fore¬ 
arm melted away, becoming only a trans¬ 
lucent mass of brilliantly lighted particles 
bearing the shape of a hand and wrist. 
At the time I heard a small tinkle on the 
floor, but thought no more of it until 
later. 

Like a flash, Palmer seized the luck¬ 
less doctor and swinging him around, 
thrust the affected member’s shoulder 
deep into the gloomy ray coming from the 
other machine. I rubbed my eyes, and 
my hair raised an inch ; for Morton’s arm 
was whole again. The brilliancy had 
faded, the only change noticeable being 
that the hand was colored a baby pink 
instead of the previous brown. 

“Hold him,” said our strange host, and 
hastened to pull the switches controlling 
the machines. Then he stopped the gen¬ 
erator and led the way back to the li¬ 
brary. Morton was too much dazed from 
his recent experience to utter a word, and 
I was so startled that I waited mutely 
for the explanation, nor was it long in 
coming. 
“My friends,” said Palmer, “you have 

just witnessed in rather a forcible man¬ 
ner the results of my research. You have 
seen the means that I intend to employ 
to dissociate the body and later to reunite 
it. I will admit, I had no intention of 
driving the lesson home so forcibly. How¬ 
ever, now that you have seen, tell me, 
what is your opinion?” 

“I concede,” I answered hoarsely, “that 
you have two powerful agents under con¬ 
trol, but explain the principle. I am dum-
founded.” 

Dissociating the Body 
“I will explain that which is necessary,” 

he replied, “without going deeper than is 
absolutely necessary into the technical 
details. That ray, which our friend so 
unfortunately came in contact with, I 
have called the dissociation ray. Under 
its influence certain kinds of matter are 
freed from their present form and become 
merely little electrically charged particles 
of matter. The energy so suddenly re¬ 
leased in this manner is transformed into 
radiant energy, and expends itself as 
light and heat. 

“These particles are very active, and 
rushing here and there, some throw them¬ 
selves far enough away to escape the 
natural attraction of the other particles. 

(Continued on page '/04) 
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HOW TO MAKE THE ULTRADYNE 

DHcctorard amplifier unite 

\¡ Radio Amateur's 

receiver is the last word in im¬ 
proved Super-heterodynes. It employs six 
tubes and is, without doubt, the most sensi¬ 
tive circuit in existence at the present time. 
It employs what has been called the “Modu¬ 
lation system" of rectification in place of 
the usual “frequency change" of the received 
radio currents as in the standard Super¬ 
heterodyne. 

The description of this Pattern is written 

/lUtOplçK 
Receiver 

by R. E. Lacault, who devised the Ultra¬ 
dyne; thus, the «constructor can feel assured 
that he is following authentic data. 

Complete instructions given in a Four-
Page Pamphlet, one large Blue-Print Pat¬ 
tern showing Perspective Wiring Diagram, 
Coil Winding Forms, Full Size Panel Lay¬ 
out and details for building a cabinet. Con¬ 
tained in a heavy two-color printed en¬ 
velope. Size 9 X 12 inches. PRICE 50c 

“CONSRAD” 
Make Your Own 

Patterns 

No. 
1 How to Make a Short 

Wave Regenerative Re¬ 
ceiver. 

2 How to Make a Two 
Stage Amplifier. 

3 How to Make a Radio¬ 
phone Crystal Set. 

4 How to Make a Reinartz 
Receiver. 

5 How to Make a Reflex 
Receiver. 

6 How to Make a Cocka-
day Receiver. 

7 How to Make a Neutro-
dyne Receiver. 

8 How to Make an Auto-
plex Receiver. 

9 How to Make the ST 100 
Receiver. 

Packet B 20 Radiophone 
Diagrams with Supplements. 
Packet C 14 Radio Formulae 

and Diagrams. 
Packet D All About Aerials 

and Their Construction. 
Packet E Radio Amateur’s 

Practical Design Data. 

PRICE 50c EACH 

Pattern No. 9 
The S. T. 100 Receiver 

The S. T. 100 receiver employing a circuit de¬ 
vised by John Scott-Taggart, of London, is one 
of the most efficient sets of reflex variety. 
While only two tubes, a crystal detector are 

used, the energy amplified of incoming signals 
is powerful enough to operate all loud speakers 
without additional amplification. 

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 
instruction pamphlet giving complete details as 
to the parts required, tools needed, and even how 
to tune. 

All these are contained in a two-color heavy 
anila envelope, 9% x 12" 

PRICE 50c 
Broadcast Stations 
Made Easy to Locate 

The Consrad Radio Map is different from all 
other maps in that it is printed on CLOTH. 
With proper care will last a lifetime. 
The Map measures 17 x 22" and contains a 

special distance computing gauge of our own de¬ 
sign which enables one to determine the distance 
in miles between 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 broadcast stations, enclosed in a two-color heavy 
manila envelope 9% x 12 inches. 

THE RADIO READING COURSE 
Here is Your Chance to Learn All 

The $10.00 “Radio 
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 granhic drawings give you the knowl¬ 
edge to intelligently buy, design, build, operate 

You Can About RADIO 
Reading Course” 

and maintain radio receiving apparatus. This set 
of five handsome Lecture Books are a complete 
radio library. 

SPECIAL AT $1.25 

THE CONSRAD COMPANY 
Publishers and Sales Agents 

233 Fulton Street New York City 
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Choose as Your Profession 

ELECTRICAL 
ENGINEERING 

paying positions in electrical 

Term Begins 
July 1st. 

Electricity offers a brilliant future to the young 
man who is about to choose his career. Never be¬ 
fore has there been such wonderful opportunity in 

Low tuition fee. Board and 
room reasonable. Daily Broad-
castlng WIAO. School Orches* 
tra. Fraternities. 

this great held. Big 

In 3 Years 
best equipped electrical 
trained in both theory 

the students' financial prob- _ 
lems and provides splendid Slimmßr 
experience at the same time. wwissiiswi 

B
-w ~ work the world over are open t< 

_ IjßPrßß trained men — men who p<sso-

Come to the School of Engineering 
of Milwaukee — the largest aid 
school in America. Here you aie 
and practice by a faculty <f ex¬ 

perts. You learn in large, finely equipped laboratories 
If you have 11 high school credits or equivalent, you 
can become an Electrical Engineer with a Bachelor of 
Science degree in 3 years. If you lack these credits they 
can be made up in our Institute of Elcctrotechnics in a 
short, intensive course. 

Earn While You Learn 
By our special system you may earn your way while 

learning. Our Employment Departmrnt will secure you 
a position to which you may devote a part of each day, 
spending the remainder at the school. This plan both solves 

Write for Free Catalog 
Write today for our free, illustrated catalog. Bead 

about this wonderful institution and the great opportunities 
that lie before you. Find out about our specialized 
method of training and the details of our "Earn While 
You Learn" plan. 

sch^im“r,n<; 
Founded 1905 

Dept. E-204, 415 Marshall St., Milwaukee, Wis. 

School of Enqineering of Milwaukee, 
Dept E-204, 415 Marshall St., Milwaukee. Wis. 
Please send mo your free illustrated catalog on Elec¬ 

trical Engineering and give me the details of your "Earn 
While You Learn" plan. 

Name . 

Address . 

Town .State. 

Age. Education. 

SENDNOMONEYS 

Beit Gndtwit 

fandtjectv 

32or38Cal < 
Break Open' 
REVOLVER 

I 32. 32.*° V 
ow 38 Cal . 
Specially $ 

Reduced 

SHOT 

Satisfaction Guaranteed or Money Refunded 

BrandGuns 
Use Standard 

C/LMMR. 
SWWGS-

Ä*?100 

Louies t Prices in Äj|KS 
the Country :

20 SHOT ¿*«*3 
L V MILITARY MODEL A A E.I 
32 cal. with Extra 
Magazine FREE 
25Cal 6 SHOT BLUÍ STEEL .. î. 6 ’”" 
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The Man Who Saw Beyond 
(Continued from page 402) 

Thus, if what was Doctor Morton’s hand 
liad been allowed to stay in normal at¬ 
mosphere for any length of time, it would 
have gradually reduced in size as the 
particles escaped, and would have finally 
disappeared altogether. As it was I thrust 
it immediately into the path of the dark 
ray, which is the reassociation ray. 

The effect of this ray is just opposite to 
that of the other. It forces the particles 
back to their normal position. As you will 
notice, the Doctor’s hand is rather pink 
due to the fact that a part of the outer 
layer of the skin freed itself of the mass 
before I could get it under the influence 
of the other ray.” 
Morton, who had been gazing at his 

hand and wiggling the fingers, now broke 
in, “My ring, the gold ring that was on 
my finger. Was that consumed?” 

I recollected the tinkle on the floor, and 
Palmer stepping into the laboratory, re¬ 
appeared with the ring slightly pitted. 
“When your hand became transformed,” 

he said, “your ring having no material 
substance to uphold it, simply dropped to 
the floor. The ray is only slightly active 
on most of the metals, on lead not at all, 
and not on some gases. The organic 
matter of which our bodies are composed, 
is most sensitive to the ray. As you see, 
the ring is somewhat pitted. It will be 
a good memento of the occasion. 

After our host liad prepared an excel¬ 
lent breakfast, he led us again to the 
laboratory and there prepared for his big 
experiment, moving back and forth and 
changing over several switches. He 
donned a suit of heavy leather, complete 
even to a covering for the face. “In case,” 
he explained with a dry smile, “the par¬ 
ticles of my dissociated body decide to 
escape, the leather particles will start on 
the journey first. If the ray remains 
focused on the particles they will not 
wander out of the path of its attraction, 
but will maintain a constant position. 
This is merely by way of an added pre¬ 
caution, in case anything happens for a 
short time to cut off the ray. If it stops 
longer than that,—well,” with a shrug, 
“the experiment will be a failure.” 

Experimentum Crucis 
“You are actually going to expose your¬ 

self to that ray?” I demanded, horrified. 
“Man, I refuse to countenance such a 
madcap scheme.” 

“My dear Doctor,” he replied, “you have 
nothing to say about it. You have merely 
to help me get back. I don’t think you 
will object to that. Now you know what 
I meant when I said that it was a case of 
life or death. 

“I have attached the ray machines to 
a storage battery of sufficient capacity to 
run the machines during the test. I can¬ 
not afford to take a chance on outside 
power service. By the way, Doctor, what 
time is it?” 

I glanced at my watch. “Seven twenty,” 
I replied. 

The Letter of Instructions 
“Good,” he answered. “Here, take this 

envelope and open it at eight o’clock. I 
beg of you, follow the instructions closely 
if I am to live again, and now stand 
clear, please, away from the lead case.” 

As we obeyed, he stepped into the case 
and closed the glass door, pulled the 
leather hood over his face, and raising 
his hand, pressed a button on the wall. 

Instantly that terrifying beam of light 
leaped forth from the machine. 

The figure of Palmer became trans¬ 
formed, even as had Morton’s hand. 
Where he had stood, remained only that 
weird, radiant mass, bearing the outlines 
of a human body. In the center of what 
would correspond to the head of the mass, 
glowed a little round spot of vivid blue, 
now bright, now dim. As we looked it 
moved. Straight up it went, until clear 
of the radiant mass below ; hovered an 
instant within the scope of the ray, then 
—it was gone. 

Terrified Spectators of the Change 
With a groan as of mortal pain, Morton 

turned and stumbled from the room. 
Blindly I followed him. We sank into 
the nearest chairs and waited, for what 
we knew not. 
A loud gong, followed by the striking 

of the clock aroused me. Eight o’clock. 
I remembered the envelope that Palmer 
had given me, and seizing it, ripped it 
open. The message enclosed read as fol¬ 
lows : 
My Friends : 

It will be eight o’clock when you read 
this. At four A. M. tomorrow, open the 
switch which controls the dissociation ray 
and close the one next to it, which starts 
the reassociation ray. The switches are 
plainly marked on the switchboard. Be¬ 
tween that time and the present, do you 
stand watch and see that the present ray 
continues to operate. For it to cease 
means death to me. 

If the experiment fails, the safe in the 
library will open of its own accord at 
eight o’clock, due to a time lock which I 
liave perfected. The safe contains the 
secret of opening the doors, and you are 
free to go. Do not hesitate, for at nine 
o’clock a mine will explode, which will 
wreck the building, and incidentally the 
ray machines. Also you will find in the 
safe an envelope addressed to you both. 
In that envelope is my will, leaving to 
you both in trust, all my estate, to be 
used for the building and maintenance of 
a hospital which you will supervise. 
As you value your lives and mine, fol¬ 

low these Instructions closely. 
John Palmer. 

Having read the message to Morton, I 
volunteered to take the first watch of 
the ray, and begged Morton to try to get 
some sleep. At noon we ate, and Morton 
took up the gruesome watch. 

I will not detail the strain of those 
hours, between eight and four the next 
morning. Morton and I kept watch and 
watch, and slept not at all. At half past 
three the next morning, we both entered 
the laboratory, and fixed our eyes on the 
radiant figure in the lead case. Almost 
unwinkingly we watched as the minutes 
dragged on, and we sat there, watches in 
our hands, with our hearts pounding furi¬ 
ously, wondering what the hour would 
bring forth. 
Suddenly Morton gripped my arm. “My 

God, Graham, look,” he gasped. My gaze 
followed his finger, and I went hot and 
cold alternately. Just inside the edge of 
the ray was that spot of vivid blue. Even 
as before it seemed filled with a pulsating 
fire, and as we watched, it drew nearer, 
and finally settled into place In the head 
of the figure, where it continued to glow 
steadily. 

Remembering with a start, I glanced at 
my watch. Two minutes of four. I sprang 
to the switches, and as the second hand 
crossed the mark, and the library clock 
started to strike the hour, I threw out 
the one and in the other, as the letter 
directed. 
The bright ray went out and that inky 

pencil cut its way across the room, and 
covered the box like a blanket, shutting 
out from our view what was transpiring 
within. 
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John ¡‘aimer Returns 
And then as we watched, out stepped 

John Palmer, and raised the leathern 
cowl. Stepping over to the switchboard, 
he cut out the dark ray and advanced to¬ 
ward us. Gone were our fears and 
doubts ; only an overwhelming curiosity 
as to his experiences seized both Morton 
and myself. Grasping his hands we 
poured out our relief and congratulations, 
but lie stopped us with a wave of his 
hand. A mingled look of exultation and 
sadness was on his features, as he placed 
a hand on our respective shoulders. 
“My friends,” he said, “you have per¬ 

formed your task well. I have watched 
over you and know your fears. Were it 
not for the fact that I must let you know 
it was no fault of yours, I would not 
have returned. Ah, you are surprised, 
but such is the case. I may not tell what 
I learned while my spirit was wandering 
through space, and knowing what I know 
I cannot stay here on earth. The world 
is not ready for the revelations which I 
sought. I found them in greater measure 
than I fancied in my wildest dreams. I 
must pay for my temerity with my life, 
or life as you know it. 

“Do not think that I say this with re¬ 
gret, for there is no regret in my heart, 
excepting that I must leave my associates 
on this plane, not to return to them again. 

“So my friends, I returned to tell you 
that as far as your efforts were concerned, 
the experiment was a success; and now I 
must prepare for my final trip to that 
higher plane from which I have just re¬ 
turned.” 

Swiftly he turned to the dark ray ma¬ 
chine. Reaching into its interior, he 
plucked forth a vacuum tube and dashed 
it to the floor; thus destroying the heart 
of tlie machine. Then opening a steel 
cabinet set into the wall, he carefully ad¬ 
justed several dials, and locked the door 
again. Once more he turned to us, and 
entering the library, opened the safe and 
handed me an envelope. 

“Here, my friends, is the envelope which 
I mentioned,” he said. “Also instructions 
which will enable you to open the door. 
I have so adjusted the mechanism, that 
the mine will explode in half an hour, 
destroying the house and apparatus. I 
charge you, when I have gone do not 
linger, for the mine is of terrific power. 
Goodby, my friends, and thank you.” 

“But surely,” I cried, “this is madness ; 
it is suicide. You cannot go through with 
it.” 

Qoodby to Earth 
“I must,” he answered simply. “To live 

here on earth now, is impossible. It would 
be more than madness to remain. Be 
broadminded enough to recognize the 
fact, and believe that I know best. Once 
more, goodby.” 
He took each of us by the hand for a 

moment and almost before we realized 
what had happened, lie had stepped in¬ 
side the box, leaving the door open. I 
made a step forward but he called out 
sharply in warning, and fear held me 
back. A snap, and again that fearful 
light shot through the room and settled 
on him. Again the transformation took 
place, and for a time we stood there 
transfixed. Under our eyes, a human be¬ 
ing liad changed into a mere body of 
light ; and this time we knew that there 
was no return. 
A tug at my arm, and I turned to Mor¬ 

ton—“The mine,” he said, “the mine.” We 
turned and dashed for the door. Several 
minutes were lost while we read the in¬ 
structions and fumbled with the un¬ 
familiar mechanism. Finally the lock 
yielded and the door swung open. Once 
outside fear lent us wings, and we ran 
as never before. Almost we had waited 
too long. Came a terrific blast and we 
were thrown to the ground stunned, while 
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around us rained the debris of the ex¬ 
plosion. 
liecovering somewhat, we got to our 

feet, and drawn by some fascination, ap¬ 
proached the ruin of the house. The walls 
were still standing, for the most part, but 
the roof liad entirely gone. As we 
watched there came into view, again, that 
eerie figure, over the ruin of the house. 
Dimmer now and smaller, it seemed that 
I could see still that lambent blue flame, 
where the head of John Palmer had been. 
Was It imagination, or did that dimming 
arm raise, as in a mute gesture of fare¬ 
well? Then the flame was gone, and the 
figure drifted away, dimming, ever grow¬ 
ing dimmer. 

Battery Charging Switch¬ 
boards 

(Concluded from page 374) 

that tlie battery is completely discharged 
tlie time required will be longer than 
twelve hours as 60 ampere hours repre-

I sents the proper output of the battery 
only. 
There are several ways of determining 

when a battery is fully charged ; the best 
way being to determine the specific gravity 
of the electrolyte, which should be from 
1.275 to 1.300. 
Another way is to measure the voltage. 

As an open circuit voltage is misleading, 
a resistance should be shunted across the 
voltmeter shown in Figure 6. If it is in¬ 
tended to be used for testing a six-volt 
storage battery, this resistance should 

I have a value of about three ohms. Thus 
during the time that the voltage is meas¬ 
ured the battery will be delivering a cur-

I rent of approximately two amperes. The 
I voltage per cell when fully charged should 
] be from 2.4 to 2.5. If the battery is old 
the voltage will be a little below these 

I values. Although a battery may be in an 
entirely discharged condition it will usu¬ 
ally register two or more volts when con¬ 
nected directly to a voltmeter. 

Building a Thermogalva¬ 
nometer 

(Concluded from page 383) 

i inch uncovered in the center, this being 
placed directly under the receiver, and 

I almost touching it. Various methods of 
I getting still higher resistance in the 
I heater will suggest themselves ; those who 
silver plate their own mirrors in a silver¬ 
ing solution should try using a short 

i length of quartz fiber with a very minute 
deposit of silver on it, to make it barely 

I conducting. 
The reason the heater must be short 

I and straight, when a nice little coll of 
high resistance wire -would give much 

I more heat, is that we wish to calibrate 
the instrument in terms of direct current, 
and have this calibration hold for high 
frequency currents. If the wire is not 
straight and short it will have an ap¬ 
preciable inductive effect, and will have 
inductive reactance to high frequency 

! currents, this being equivalent in many 
ways to an increase in its resistance. For 
the same reason, the machine screws and 
leads should be as far apart as possible, 
to avoid capacity effects at high fre-

I quencies. 
If the radiomicrometer suspension used 

is as sensitive as that described in the 
I previous issue of Practical Electrics, 
with a 4 ohm heater 7 millivolts should 

I give at least 10 inches deflation on a scale 
at one yard, while with a 1,000 ohm 

I heater 110 microamperes should give the 
same deflection. This would mean that 

I a microampere would give a visible de¬ 
flection ; the ordinary pair of head-phones 

requires about this current for minimum 
audible sound ; hence incoming radio sig¬ 
nals, under certain conditions, should pro¬ 
duce a deflection. But do not expect too 
much at first. Begin by measuring a cur¬ 
rent of fairly great strength, being sure 
first, of course, that it will not burn out 
the heater. Connect a dry cell in series 
with a pair of 2,000 ohm phones and your 
thermogalvanometer ; if you get a deflec¬ 
tion, you will know that your instrument 
responds to less than 600 microamperes, 
anyway. But if you get a deflection of 
less than full scale, there is still room for 
improvement. (N. B.—Do not connect 
more than a single cell in series with the 
pitones, as you might bum them out.) 
If you get no deflection, try connecting 
tlie cell and thermogalvanometer in series 
witii a 40 watt tungsten light. If this 
draws 40 watts at 110 volts, its resistance 
is (110)2 divided by 40, or about 300 ohms. 
Hence the current flowing when the cell, 
lamp and thermogalvanometer are in 
series will be the quotient of 1.3 volts 
(e. m. f. of cell) divided by 300 plus the 
internal resistance of cell and Instrument. 
These are unknown, but the first is neg¬ 
ligible, and we know the second has some 
value greater than zero, so we can be sure 
the current flowing is less than 1.3/300= 
.00433 amps, or 4% milliamps. This Is 
the approximate amount of the constant 
plate current flowing through a vacuum 
tube as ordinarily used, with the grid 
bias zero. 
In a subsequent article will be given 

directions for calibrating the instrument, 
measuring its resistance, and using it for 
various measurements. In constructing 
this device for use either as a radiomi¬ 
crometer, or as a thermogalvanometer, the 
experimenter is liable to run into one or 
two difficulties which have not been men¬ 
tioned, but which are easily overcome. It 
should be dead beat ; that is, when the 
receiver Is warmed, the beam of light 
should deflect upscale to a maximum, 
slowly reach this, and stay there until 
the source of heat Is removed. In the 
first suspended systems constructed the 
experimeter is liaBle to find that after 
reaching a maximum the beam swings 
back and forth, over and under the maxi¬ 
mum for some time. The instrument can 
usually be made dead beat by increasing 
the strength of the magnet, or by chang¬ 
ing the number of turns in the coil, or by 
using a finer quartz fiber suspension. If 
the right solution cannot be readily found, 
fasten a thin sheet of mica to the coil 
with sealing wax, as in Fig. 4a. Or, a 
single closed loop of copper wire, while 
adding slightly to the weight of the sus¬ 
pended system, will act as an electrical 
damper. One generally finds, however, 
that after having gone to the trouble of 
putting on a damping vane or coil, the 
next suspension he makes is dead beat of 
its own accord. 
Another precaution which cannot be 

overstressed is to be sure to have the in¬ 
strument protected from air currents. 
The writer places all of his radiomicrom¬ 
eters In an outer wooden case with proper 
windows for mirrors, etc., and stuffs the 
region between the body of the instrument 
and this case with cotton batting, sealing 
all cracks with wax. When this Is care¬ 
fully done, blowing near the case should 
not produce any deflection of the beam of 
light. If it is not done, accurate measure¬ 
ments will not be possible, on account of 
the constant irregular motion of the beam 
due to air movements. 

Efficient Electrophorous and 
Electroscope 

(Continued from page 384) 

two or three coats of orange shellac. The 
brass ball should not be shellacked. Ex¬ 
periments are as follows: 
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The glass table, the electrophorus, and 
its tray are warmed up sufficiently to dry 
the surface moisture on them. The tray 
is then connected by a short (two-foot) 
straight piece of insulated wire, to the 
heavy winding on the outside of the elec¬ 
troscope. The tray is placed on the in¬ 
sulating glass table, and the dry electro¬ 
phorus placed in the tray. Grasping the 
edge of the tray firmly with the left hand 
(grounding it) the operator rubs a cat¬ 
skin vigorously over the surface of the 
electrophorus, withdraws his hand from 
the tray and lifts the electrophorus from 
the tray by its wooden handle. The alum¬ 
inum strips of the electroscope will fly 
apart and become strongly charged by in¬ 
duction. Touching the ball on the electro¬ 
scope with the bare hand will increase the 
charge on the strips. Touching the tray 
will discharge the tray and winding on 
the jar. Gradually the charge on the 
aluminum strips will leak off of the cor¬ 
ners and edges of the strips and they will 
collapse. 
Another master charge is produced on 

tray and winding by simply replacing the 
electrophorus on the tray, taking care to 
ground the tray by touching with the 
hand while the electrophorus is on the 
tray. Remove the hand—then the elec¬ 
trophorus, tray, winding, and aluminum 
strips will be strongly charged again. No 
rubbing with the catskin is necessary this 
second time. Simply raising and lower¬ 
ing the electrophorus on tray will cause 
the strips to open and close in turn with 
the up and down motion of the electro¬ 
phorus. No grounding of the hand is 
necessary. 

Soldering Iron Furnace 
By R. M. Shelor 

AVERY efficient and inexpensive elec¬ 
tric furnace, for heating small sold¬ 

ering irons, can be made from material to 
be picked up around any experimenter’s 
shop. 

FIG. I 
First step in making a home made furnace for 

soldering iron. 

First the base (R) is made of a small 
wooden box 3"x4^"x9", although the 
size is immaterial. Mount on the box, a 

E 

FIG. 2 
Putting on the heating wire around the insulat-

mg tube. 

Announcing the “Gemphone 
the 

DOLLAR 
1000 ohm 

ADJUSTABLE 

PHONE 

Order Direct or From the Following Dealers 
• w naven, vonn. 
Crawford-Plummer, Inc 

R. B. Rupert 

L Harbin John E. Foley A Co. J. T. Smyth 

Electrical demand. 

7 mouey and 4M your own sample 
- 3 Tires Free, by sending us orders from friends 

BLISS ELECTRICAL SCHOOL 

ab-
It 

Haywood Tire Surgery 
Seattle, Wash. 

Frank B. Wilson 
Springfield, Ohio 

Moore Sales Service 
Toronto, Ontario 
Maurice Manus 

D. &. H. Motor Co. 
Saginaw, W. S. Mich. 
J. A. Loubert A Co. 

Santiago, Chile 
De Castro. Huos A Cla. 

Thi 
solutely complete. 

We want an auto owner in each local¬ 
ity to advertise Armuur Cords. You can 

wary, i no. 
Tribe of K. 

Grand Rapids, Mich. 
Specialty Sales Bureau 

Hamilton, Ohio 
W. Hoffmeister 

and neighbors. No capital or experience need¬ 
ed. We deliver & collect direct Pay you daily. 
Most liberal Tire Guarantee Ever Written 

Armour Corda guaranteed by Indemnity Bond 
against Blow Out, Wear and Tear. Stone 

Bruise. Tread Separation. Blistering 
and Rim Cut for 12,500 miles. We aro 
actual manufacturers. Write today for 
great Special Offer to Agents, and low 
Faetón’ Prices. 

ARMOUR TIRE & RUBBER CO., Bep! 567 0. 

H. H Blake 
Jersey City, N. J. 
Maisie Music A Radio 
Shop 

Los Angeles, Cal. 
Lester's Radio Shoppe 

Lynn, Mass. 
E. C. Woodman Co 

Media, Pa. 
Media Elec. Co 

Pullman, Wash. 
Elec. Supply Store 

eiuuurne, Australia .— 
Marks A Abrahams, Pty. Oregon City, Ore. 
Ltd. Singer Hill Service 

Don’t judge the “GEMPHONE” 
by its price. It is the cheapest radio 
phone on the market but its exclu¬ 
sive features place it in a class by 
itself. Its performance, the clarity 
and volume of sound reproduction, 
the faithfulness with which it repro¬ 
duces radio broadcasting and code, 
the exquisite quality of tone to¬ 
gether with a remarkably loud and 
clear volume, make it the equal to, 
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 ONE” is sold un¬ 

assembled. The coil is wound to 
1000 ohms—all you need to do is 
to place the parts into the case, 
tighten up the adjusting screw and 
connect the terminals and cord. 
Our instruction pamphlet shows 
how to assemble it in two minutes, 
using only a screw driver. 

Consrad Co. 
Radio Specialty Co. 
Standard Distributing 
Co. 

Norfolk V«. 
F. J. Sawyer 

North Plainfield, N. J 
J B. Cisco 
L. Z. Weiss Drug Store 

Northampton, Mass. 
Parsons Elec. Shop 

Omaha, Neb. 
R. M. Shlaes Co. 

D. S. Qualey 
Weber Talking Mach. 
Co. 

Buffalo, N. Y. 
C. B. Auto Motor 

Accessories 
Capetown, South Africa 

H. J. Williams 
Chicago III. 
Barawfk Co. 
Home Supply Co. 

Cleveland, Ohio 
Anderson Elec. Co. 
Service Publishing Co 

Dallas, Texas 
Cullum A Boren Co 

Emmitsburg, Md. 
Maryland State Adv. 

Service 

THE RADIOGEM CORP., 66-P-West ETway, N. Y. City 
DEALERS-Write for Prices and Circulars. 

Sell TIRES 
DlRbCT FROM FACTORY 

Hindent« eomtrnrt motor», inotat) wiring and 
Course with diploma complete 

In One Year 
Over 4000 men trained. Thoroughly 
equipped Fireproof dormitories, dining 
hail, laboratories, shop*. 

This Complete Radio 
Receiving 

Set 
Consisting of 
Radiogem 
Gemphone 
and Aerial 

Adjustable Rubber 
(Patent Pending) 

with 3 ft. Cord 
I Shipping Charges Prepaid 
■ to any point in the U. S. ■ 

includes eventhing 
you need to hear the 
Bn adcast Programs, 
market reports, time 
signals, ship calls or 
land stat ion rnes-

*"• »• 
or tubes needed—no upkeep of any kind. 

The simplest radio outfit made—yet as practical 
as tlie most expensive. A crystal receiving set -that 
you can operate and enjoy even though you know 
absolutely nothing about radio. You receive the 
RADIOCEM unassembled,• together with a clearly 
written instruction book, which shows you how to 
quickly and easily construct the set. using only 
your hands and a scissors. The Instruction book 
explains simply and completely the principles of 
ra<8o and its graphic illustrations make the as¬ 
sembling of the RADIOGEM real fun. 

Price of Radiogem without phene or aerial. $1.00 

elertrlcal Industries. Condensed course In K I r e t r I t si E ■ a enables grad. 

ngineering —; ï.r, 
•d promotions. Theoretical and Practical Kle» 
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Radio Amateur’s 
Practicad Design Dalasi 
« Compiled by Howard S.Pyle.N\d thebtaff of RADIO NEWSiLaJW 

I Contents I 

Your Radio Set! KNOW 

receiving circuits used by amateurs. 

CONTENTS OF ENVELOPE 
of Capacity (Substitution method). 

Inductance of a Coil or Circuit (Two of 

No. 

Antenna Resistance. of 
54—Proper Filtration of the D.C. Plate Supply. 

NO, 55—Hartley Circuit Employing Full Wave Self Rectifica-

If 

Publishers and Sales A gents 
NEW YORK CITY 233 FULTON STREET, 

and 
and 

of 
of 

of 
of 

Distributed Capacity of an Inductance. 
Fundamental Wavelengths of Antenna 

Now the tube is covered with asbestos cement 
to retain and concentrate the heat. 

All that will be necessary to connect the 
furnace will be to slip a connecting plug 
(J), Fig. 6, on the connection (I). A 
flatiron cord makes a very good cord for 
connecting the furnace with the current 
supply. 

your dealer cannot supply you, send your order in direct 
with a check, money order or stamps. 

Effective Antenna Capacity. 
Antenna Inductance and Efficiency 

l^"x6" porcelain tube (D), as shown in 
Fig. 1, by using two pieces of Iron (A) 
bent in an L shape at the bottom (A-l) 
and two pieces of sheet brass cut in small 
strips (B). 

Now cover the element and tube with a 
coat of asbestos plaster (G), about one 
inch thick, Fig. 4. The plaster will hold 
the element and connections in place and 
will also retain the heat. 
Run the cable (F), down through a 

hole cut in the base, bushing the hole with 
a small one-half inch porcelain tube (H), 
Fig. 5, and connect the ends of the cable 
to the male part of an old electric iron 
connection (I). 

6—Measurement 
7—Measurement 

Capacity. 
8—Measurement 

RADIO 
■ AMATEURS’ 

PRACTICAL 
DESIGN 
DATA« 

1—Measurement 
2—M easu rement 

Methods). 
3—Measurement 
4—Measurement 

(Three Methods). 
5—Measurement of Wavelength of Distant Transmitting 

Station Calibration of a Receiving Set. 

50c. 
Prepaid 

in Attractive 
Two Color 

Folder 
Size 9 by 12 

tion. 
56—Navy Standard Regenerative Receiving Circuit. 
57—Five Watt C.W. Transmitter with Synchronously Recti¬ 

fied A.C. Plate Supply Source. 
58—The Reinartz Tuner. 
59—A 15 Watt C.W. Transmitter. 

No. 
No. 

The tube can be procured from any 
electrician as such are used for running 
large wires through partitions. Cover the 
tube with a thin sheet of asbestos, clamp 
the brass straps around it at the ends and 
bolt them to the iron upright strips (C). 

Now take an old coil resistance unit 
(E), (an old element from an electric 
stove eye serves very well) and wrap it 
around the tube, Fig. 2. 
Connect this element with a piece of 

Don’t build your Radio Set without KNOWING—Howard S. 
Pyle, U. S. Assistant Radio Inspector, and the staff of RADIO 
NEWS have compiled for the Radio Amateur a complete selec¬ 
tion of nineteen clear, concise and accurate data sheets that are 
expressly designed to save TIME, TROUBLE and MONEY. 

The tables, information and general data in this compilation 
are of real reference value for use when building your set. 
The tables give methods for the calculation of the Measure¬ 
ments of Inductances, Capacity Wave Lengths, Resistance and 

FIG. 3 
Showing the connections for the heating wire 

through the center of the supporting base. 

No. 60—A Spark coil I.C.W. Transmitter. 
No. 61—Wavelengths of Inductance Coils. 
No. 100—Table giving Oscillation Constant and frequency, for 

Wavelengths between 200 and 20,000 meters. (L.C. 
in Microhenries and Microfarads.) 

No. 101—Table giving Oscillation Constant and Frequency, for 
Wavelengths between 200 and 2C,000 meters. (L.C. in 
Centimeters and Microfarads). 

No. 102—Antenna Characteristica. 

FIG. 5 
The complete soldering iron furnace with its 

connections. 

No. 
No. 

No. 
No. 

The 
CONSRAD COMPANY Inc 

No. 
No. 

No. 
No. 

No. 
No. 19 

Complete 
Radio Data 

Sheets 
PRICE 

Capacity of Antennae, etc. There are also concise diaRrams 
information on several of the most efficient transmitting 

The Coi\sr<\d Co.Incl^ 
NEW YORK,N.Y 

COPYRIGHT IQ2.4, CONSRAD CO-N.Y. 
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To heat, connect up the furnace, turn 
on the current and put the iron in the 
tube, Fig, 6. 
You will be surprised at the short 

time in which the iron will come to a 
soldering heat. 
HO \Z LINE. 

FIG. 6 
The furnace at work with an iron in it. 

I constructed this furnace and found 
that it gave very good results when I 
needed a hot Iron at short notice. 

It can be constructed for a very small 
amount, and It enables you to use all 
your old Irons that are already well 
tinned. All irons ought to be kept in this 
condition. 

Cost of “White Way” Electric 
Advertising 

WHAT is probably the most famous 
advertisement in the world is now 
approaching the end of its glitter¬ 

ing career, The Wall Street Journal re¬ 
minds us, for the electric Wrigley chew¬ 
ing-gum ad at 44th Street and Broadway, 
New York, is to be taken down, not to be 
replaced, and the block on which it stands 
is to be demolished. This bit of news leads 
the writer in The Wall Street Journal to re¬ 
flect on the high cost of advertising of 
this kind, which forms so conspicuous a 
background for night life in New York’s 
theatrical district and in lesser “white 
ways” on many a Main Street. The Wrig¬ 
ley sign is the most expensive of them all. 
It “cost $100,000 a year rental, and in the 
seven years it has existed it represented 
$700,000 of the $40,000,000 spent thus fo-
advertising Wrigley products." But there 
are plenty of other sign-boards in Times 
Square which paid rental enough to make 
the buildings on which they stood more 
profitable as sign-boards than a new 
modern building would be on the same 
ground. One of these buildings, for in¬ 
stance, carried three signs which cost the 
advertisers $14,000 a month. Other inter¬ 
esting facts about Great White Way ad¬ 
vertising are thus set down : 

An Instance of costs is that of a shoe¬ 
lace company which found it could afford 
$3,000 a month for a sign. One of the 
biggest publishers in the world paid a 
similar sum for a sign advertising his two 
New York dailies and, subsequently, his 
motion pictures. The Ide collar sign, 47th 
Street and Broadway, costs $6,000 a 
month, burns 4,000 lights, and measures 
53 by 49 feet. On the same building Macy’s 
50 by 54 foot sign costs $5,000 a month. 
At 49th Street the Clicquot Club sign 
costs $6,000 a month, bums 4.957 lights, 
and is 57 by 75 feet. The Socony display 
at Columbus Circle costs over $5,000 a 
month, being 60 by 70 feet and using 5.600 
lights; Pure Oil Co. paid $4,000 a month 
for a sign which it had early this year. 
Building owners, in many eases, use 

their own signs, such as the 200 by 70 foot 
sign of the Rivoli Theater burning 1,800 
25-watt lamps. Macy’s store has four 
signs, two 24 by 79 feet and two 24 by 

(Concluded on pape ill) 

One of 

the 7 

Labora¬ 

tories at 

School of 

Engineer¬ 

ing of 

Milwaukee 

Name 

Street 

City State 
Milwaukee, W'S. 415 Marshall St. M-104 

. Education Ago . . 

New Uncrowded Field 
Our large staff of professors of the four depart¬ 

ments teach the laws and principles of electricity. 
Actual training in laboratories; lectures and prac¬ 
tice. No special schooling required to enter our 
practical electrical, electrotechnician and trade 
courses. 

Mail Tha Coupon Today—Right NOW 

School of Engineering of Milwaukee. 
Dept. ü Marshall St, Milwaukee. Wis. 

Without obligating me, please furnish details of 
course (or courses) marked below: 

Master Electrician. 6 months to 1 year. 
Eleetmtidmlcian. 12 to 30 months. 
Elert ri cal Engineering. B.S. Degree. 3 years. 
CorrniHFcia! Electrical Engineering, 12 montns 
Automotive Electricity. 3 to 6 months. 
Armature Winding and Motor Generator Re¬ 

pair Course. 3 to 6 months. 
[ ] Electrical Home-Study Training with labora¬ 

tory facilities to those who cannot come 
to Milwaukee. 

Earn While You Learn 
“Earn While You Learn” if you wish. We ar¬ 

range half-time employment that will helo you de¬ 
fray exjienses Lakeside advantages. Board and 
room reasonable. Daily broadcasting WIAO. 
School orchestra. Fraternities. Wonderful co¬ 
operation between student and instructor 

FREE catalog explains in full. Send for it. 

BECOME A MASTER ELECTRICIAN 
in One Short Year 

or learn an electrical trade in three to six months. Greatest of all professions open to you. “Forty 
billions will be invested in Electricity in next five years,” says Edison. Salaries are high. Demand 
for TRMNED electricians ENORMOUS. Think of electric lighting, electric street cars, electric 
railway trains, electric telephone and telegraph, electric motors, electric automobiles, electric cook¬ 
ing and heating. Electricity in the air and under the sea. Is it not dazzling ? 

LEARN 
BY DOING 

Every phase of all 
branches of 

ELECTRICITY 
taught by 

Actual Practice 
In America’« foremost and oldest 
institution for trade training 

No Books Used 
Individual Inatluction. 

Start Any Day 

Write for FREE tt-poto calalot 

THE NEW YORK 
ELECTRICAL SCHOOL 
31 West 17th St.. New York City 

YOU TOO 
an do y*ur own wiring and re-
•airing *f lighting, garages, irone, 
vacuum cleaner*, washing machine«, 
table lampa, etc. Most complete 
boak an everything electrical in 
(he home. See haw easy it to; no 
electrician needed. 
Just send your name and ad-

drm*. pay postman 11.00 plus a few 
cent* postage, or »end a dollar bill 

with order. Maney back if net satisfied. Circular FREE 

HOME BOOK CO., J88DF Arcade Bldg., Cleveland, Oh» 

BetterTonefor Your Radio! 
FRANK D. PEARNE. famous Radio engineer, says 
TRANSCONTINENTAL RIBBON Aerials aid re¬ 
ception by combining maximum surface with mini¬ 
mum resistance. 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 

DEALERS! Write for Special Offer! 

RIBBON 
COPPER 
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! cannot supply 
you, order direct from manufacturer, enclosing price 
100-foot length most generally used. Money - back 
guarantee protects you. _ „ „ 
• n j- «ar r* 1806 S. Racine Ave. Acorn Radio Mfg. Co. i>Pt. 

CHICAGO 

50-Foot $150 
75-Ft. $2.25 

100-Ft. $3.00 
150-Ft. $4.50 

FAFF HERES MORE 
MONEY for YOU 

150 Home-Study Books 
Each of these sure pay raising. self-help book i is 
a complete course of instruction. They cover 
Electricity, Automobile, Machine Shop, Carpentry, 
Painting. Engineering, Railroading and twenty 
other trade». Full catalogue FREE. A postcard 
bringw yours. 

IF. »I. llrakeÆCo., I*ubll«her« 
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tion for for a period of years. 

Name 

Address . 

“RADIO NEWS” 
Everything that is worthwhile in the radio indus¬ 
try appears in “RADIO NEWS.” The most popular 
new circuits are fully described and diagrammati-
cally illustrated. The latest notes from the broad¬ 
cast stations are commented upon. New radio 
equipment of every description is displayed to¬ 
gether with reports of novel sets and unusually 
successful radio hook-ups. Every important ad¬ 
vance in radio broadcast or reception in any part 
of the world is fully written up. In a word, 
“RADIO NEWS” covers everything big, active and 
worthwhile in the radio field. 

Cut out the coupon and send it in today 
Subscription Price 

One year, $2.50. Foreign, $3.00 
Two years, $4.25. Foreign, $5.25 

Or at all newsstands at 25 cents per copy. 

“SCIENCE and INVENTION” 

Let the postman deliver your copy to you each month 
MAIL YOUR SUBSCRIPTION NOW 

“SCIENCE and INVENTION” tells the Story in 
Pictures. Comprehensive, timely and self-explana¬ 
tory illustrations make “SCIENCE and INVEN¬ 
TION” more interesting than fiction. 
“SCIENCE and INVENTION” has 9,899 reporters 
combing the world for scientific news. It is rep¬ 
resented in every world capital, in every important 
laboratory—in fact at every place in the world 
where scientific development or achievement may 
occur. 
Early and accurate reports, careful handling by 

. its editorial and art departments and the ability 
of its editor to give his readers just what they 
want has made “SCIENCE and INVENTION” a 
byword and has won for it a place in every home. 

Use the coupon below for your subscription 
Subscription Price 

One year, $2.50. Foreign, $3.00 
Two years, $4.25. Foreign, $5.25 

Or at all newsstands at 25 cents per copy. 

Experimenter Pub. Co., Inc. 
53 Park Place, New York City 

Publishers of 

RADIO NEWS, SCIENCE and INVENTION, 
PRACTICAL ELECTRICS, and MOTOR 

CAMPER & TOURIST 

EXPERIMENTER PUBLISHING CO. 
53 Park Place, New York City 

Enclosed find.dollars for which please enter my subscrip-
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YOU CAN LEARN 
NEWSPAPER 

WORK 
Experienced Editor Will Teach You 

How to Become a Reporter 

FASCINATING WORK-GOOD PAY 

Only a Few Months’ Work Required To 
Qualify You for a Better Position 

Regular reporters earn from $40 to $125 
a week. Good deskmen on a daily paper 
are paid from $60 to $100 a week. A 
“Star” Reporter can command his own 
salary. Hundreds of ambitious men and 
women enchance their income materially by 
corresponding for newspapers or writing for 
magazines in their spare time. 

We Will Teach You at Home 
We can develop your talent for writing 

and lead you into this well paying profes¬ 
sion. Our Practical Course in Journalism 
was personally prepared by Henry J. Brock¬ 
meyer, Assistant City Editor of the New 
York Evening Post. Mr. Brockmeyer has 
trained hundreds of men and women, many 
of whom have, under his guidance, developed 
into front rank reporters or feature writers. 
Mr. Brockmeyer’s course will teach you 

what it would take years of actual news¬ 
paper work to learn. It consists of six 
comprehensive lessons just brimful of every¬ 
thing a reporter must learn. The following 
are only a few of the subjects covered. 

Starting in Journalism. What is a News¬ 
paper? What is News? Start and Finish 
of a News Story. Technical Terms. The 
Type Point System. Styles of Type, Proof 
Reading. Capitalization and Punctuation. 
A Late Fire Bulletin. Court Stories. Libel 
Laws, Copyright. Hints to Reporters. Per¬ 
sonal Conduct. Re-Writing and Condensing 
Stories. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocabu¬ 
lary. Aids to Good Style. Special Stories. 
Suggestions for Stories. Rhetoric. Prepar¬ 
ing Your Story. Don’ts for Writers. Office 
Organization. Syndicated Matter. Business 
Office. Mechanical Department. Hints for 
Headline Writers. The Make-Up. The 
Country Correspondent, etc., etc. 

Use Coupon—Save 50% 
Although the price for the entire course is 

$10, entitling the student to full consulting 
services directed by Mr. Brockmeyer person¬ 
ally, we will accept enrollments, if the cou¬ 
pon below is used before July 20, at $5— 
exactly half price. 

Five Days’ Trial 
Just pin a check, money order or five dollar 

bill to the coupon below and mail. Then 
take five days after the course arrives to 
decide whether you want to keep it. If not, 
return it at our expense and your money 
will be immediately refunded. 
The Press Guild. Inc.» 66-B West Broadway, N. ï. 

The Press Guild, Inc., (Expires July 20, 1924) 
66-B—West Broadway, New York City 

i Enclosed find $5 for which you are to ship 
me at once, prepaid, Henry J. Brockmeyer’« 
complete course in Practical Journalism with 
the distinct understanding that if I return the 

1 course in five days my full $5 will be refunded 
I and no questions asked. 

I (Name) . 

I (Address) . 

I (City) .(State). 

Cost of “White Way” Electric 
Advertising 

(Concluded from, page 409) 

67 feet, burning 4,282 lights. The letters 
are 18 feet high. Gotham National Bank 
has the distinction of having the highest 
sign in New York, and the only bank 
building with a roof-top sign. It displays 
two signs 347 feet above street-level, each 
68 by 80 feet, with 12-foot letters spelling 
the bank’s name. The “M” uses 61 lamps, 
the “I” 18, and a total of 1,456 50-watt 
lamps are used. Fisk Tire Co. has two 36 
by 117 foot signs using 856 75-watt lamps, 
each letter being 25 feet high. 
Outside of Times Square two of the 

most notable signs are that of Colgate & 
Company in Jersey City, with letters 42 
feet high, and that of the Loose Wiles 
Biscuit Company in Long Island City 
with 32-foot letters. While there are a< 
number of choice strategic electric-sign 
sights in other places in New York City, 
the Times Square area holds the preem¬ 
inence, because, as The Wall Street Jour¬ 
nal puts it, “in the parlance of outdoor 
advertising men” this Is a 24-hour dis¬ 
trict with “circulation” of 1,200,000 every 
24 hours. They point out there are 46 
theaters and 27 hotels in a five-block ra¬ 
dius, and that most of New York’s 300,000 
daily visitors pass there. The Wall Street 
Journal continues: 

Business of finding, leasing and selling 
locations is handled by large agencies 
operating all over the country. Their ser¬ 
vice includes building, erecting and main¬ 
taining signs along with providing copy, 
artistical work, and other efforts. For this 
they have assembling plants, studios, real¬ 
estate departments, artists, carpenters 
draftsmen, steel-erectors, lawyers, land¬ 
scapers, inspection crews, and other em¬ 
ployes. In fact, even such big companies 
as Standard Oil find it more advantageous 
to operate through agencies and pay a net 
rental than doing the work themselves. 
Huge amounts of labor and materials 

are used in sign-making. An instance is 
the Gotham Bank sign, with 80 tons of 
steel riveted by a ton of rivets and built 
to withstand 35 pounds wind-pressure to 
the square inch. The Socony sign at 
Columbus Circle has about nine miles of 
main cable, while Macy’s four signs re¬ 
quired more than eleven miles of wiring. 
Signs are painted three times a year, 
while spectacular displays in Times Square 
have to be inspected four times nightly to 
replace bumed-out lamps. In few cases 
can more than a third of the space of 
roof-top signs be used for copy. 

Evolution of poster and electric sign 
advertising started fifteen years ago to 
change the old method of painting any 
stone, bam or other space along highways. 

[ Then the biggest advertisers were whisky, 
j beer, and cigaret makers. The latter are 
] still among the largest users. In place of 
the former two agencies find new clients 

I covering a wide range of products, from 
shoe-laces to banks. One of the largest 

1 signs in Chicago is of religious nature, ex¬ 
horting the public to “Go to Church.” 
Middle West banks have long used 

I electric signs and billboards, but first use 
in the East was by a Brooklyn group of 
savings banks last year, with a slogap 

I “Put Your Savings in a Savings Bank.” 
Development of electric-sign advertis-

I ing is nice business for companies selling 
electricity. As electric signs find their 
greatest use in New York City, Consoli¬ 
dated Gas gets a large electric business 
through its subsidiary, New York Edison. 
Between the Battery and 135th Street 
there are 9,500 outdoor signs using 1,000,-
000 lamps. 

An illustrated presentation of this sub¬ 
ject will be found in Practical Electrics 
for September, 1922. 

Send £or YOUR 
Copy of this 

Great Book Now 
THIS handsome, profusely illustrated book 

u ill 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. 

Mo'e 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 Sci¬ 
ence. Not a mere school, but a great National 
Organization of Electrical Experts and Spe¬ 
cialists, 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,w hich w ill 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 ycu 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 w ill incur 
no obligation 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 454 

537 South Dearborn St., CHICAGO, ILL. 

Here’s Opportunity’s Wide Open Door 

Associated Electrical Engineers 
Department 454 
537 South Dearuorn St., Chicago, 111. 

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. 

Name.—--— 

Address.--.— 

ASSOCIATED 
ELECTRICAL ENGINEERS 

OF AMERICA 
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Noted Musical and Radio 
Authorities Select three 
Distinctly New Radio 
Song and Dance Hits 

35c 
EACH 

Postpaid 

Mæ * 
RWiO NEWS MAGAZINE BROADCAST CONTEST i 

—  _.  ••*•••■ ** I 

Now We Have Radio 
Song and Dance Hits 
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. 

fox trot ba-
BKPhail 

_ _ Iron^ 

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 Broadcast contest! 
Young feet dance—old feet tap 
time, to the fascinating melody 
cf 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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$29.98-Noîhinâ More to Buy 

Complete Outfit! THE CRÛSLEV 
Consists of : 
Complete Set in 

Mahogany Cabinet 
1 Vacuum Tube 

A Battery • B Battery 
Ribbon Aerial 

Insulators • Grid Leak 
Lead In • Plug 
Head Phones 
Ground IVire 

Nothing more to buy! 

Ace-Type V 
The Wonder Tube 
Outfit—famous for long 
distance and simplicity. 
Guaranteed to give 
1500 mile range. Clear 
tone, powerful. Com¬ 
plete outfit — nothing 

more to buy. 
FREE TRIAL IN YOUR HOME! 

Install it in your home at our risk. Pay $29.98 and 
postage when delivered. Use it 30 days. If not 
satisfactory, return and we’ll refund your money. 
Order by mail from this ad. 

A. V. ANTHONY & CO. 
Dept. 103 , May wood [Chicago Suburb], Ill. 

SEND NO MONEY 
SUPER 32 POLICE 

AUTOMATIC 
15-ahot super automatic like / 
those used hr German mili- »8 75 
tary officers. Extra magazine 
free. Never before thia was any 15-ahot, 32-Cal. l¿rA . A 
Automatic offered at this price.$ 8.75 
World's Famous Luger. 30 Cal. 21.00 
Tap Break Revolver. 32 or 38 Cal.. Special at. 7.95 

SATISFACTION GUARANTEED 
Send No Money. Pay 
Postman Our Price, 

Plus Postage. 
All Brand-New Guns. 
Use Standard Ammu¬ 

nition. 
POCKET 

AUTOMATIC 
For dependable con¬ 
struction and smooth¬ 
ness of action this 
7-shot. 25-cal. auto¬ 
matic cannot be beat 

$6.65 
WATTS TRADING CO. 

11 Warren SL, DepL 624 NEW YORK CITY 

Here’, a vacuum tube aet that receive. from 
100 to 300 miles—many get stations 1000 mil^s 
away. Simple to tune, no experience needed. 
Cost no more than a crystal set. Comes m 
handsome cabinet, bakelite panel, completely 
assembled. Send no money. Pay only $9.85. plus 
postage on arrival. Regular Value. $20. With 
2 step amplifier, $27.50, regular $50 value. Sat.t-
faction or money back. Order todav! 

THE HEXMTE CO. 
135 Duane Street Dept. 22 New York City 

Prem “Where Knowledge 
Meant Happiness. 

Copyright 1921 

SEX 
Facta other sex books don't dare 
discuss are plainly told in "Where 
Knowledge Means Happiness.” 
Creates a new kind of married love. 
One tracer says: 
Il contains more real information 
than all other sex books put together. 
Sent in plain cover, by return mail, 
for $1.00, cash, money order, 
check or stamps. 

Dept. 33, COUNSEL SERVICE, 257 W, 71st St- N. Y. 

2650 MILES 
ON ONE TUBE. Broadcasting from Atlantic Coast. Mex¬ 
ico. Canada. Cuba and Hawaii, heard in Califorria bv 
users ef CROSS COUNTRY CIRCUIT. Atlantic Coaat 
■•era bear California. Range due to simplicity of set 
and operation by only one tuning control. Eaw and 
cheap to build by any novice. Dry cell tubes nav be 
oaed. Complete ucderstandable instructions, full siae 
panel layout, aaaembly photo, etc. Postpaid, 25c; it a raps 
accepted. 

VESCO RADIO SHOP 
Box PE-117 OAKLAND. CALIF. 

Super-Power Conference 

HALF a million dollars and 50,000,000' 
tons of coal could be saved every 

years by electricity-users of eleven north¬ 
eastern states on an investment of $1,250,-
000,000, Mr. Herbert Hoover, Secretary of 
Commerce, told a “super-power” confer¬ 
ence of public engineers of the eleven 
states on October 13, 1923. 

By developing easily accessible water 
power, he said, and by linking into a vast 
network of distributing cables the existing 
electricity producing stations, more power 
could be developed, more cheaply, and 
with a more even and dependable flow to 
the users. 
Mr. Hoover assured delegates to the 

conference, which had been called with 
the approval of President Coolidge, that it 
was intended as a preliminary discussion 
of steps federal and state authorities 
might take in promoting super-power de¬ 
velopment in New England and mid¬ 
Atlantic states. “Engineering science has 
brought us to the threshold of a new era 
in the development of electric power,” he 
continued, “an era that promises great 
reductions in power cost and wide expan¬ 
sion of its use. We can now undertake 
the cheaper sources of power from water 
sources further afield, such as the St. 
Lawrence, and cheaper generation from 
coal by larger and more favorably placed 
generating plant.” 

States could assure themselves of more 
economic electricity, of a more dependable 
supply, and of more security from the 
effect of coal strikes if they would join in 
producing and distributing electric power, 
he said. Groups of states were associated 
in networks of inter-connecting power dis¬ 
tributing lines, he pointed out, but lack of 
protective legislation, federal and state, 
stood in the way of rapid and complete 
development of the “fluidity” of power, 
and that was the immediate problem he 
asked the delegates to consider. 

Electric Drive on Ferryboats 

THE Golden Gate Ferry Co. of San 
Francisco has placed a repeat order 

with the General Electric Company for 
complete electric propulsion and control 
machinery for two new steel hull, dou¬ 
ble-end ferry boats. These crafts will, it 
is expected, be operated in the same man¬ 
ner as the “Golden Gate” and “Golden 
West,” equipped with General Electric 
propulsion and control machinery and now-
running between Sausalito and San Fran¬ 
cisco. It is expected the new boats will 
be run between the same points, releas¬ 
ing the older craft for new routes. 
The two new ferryboats will be some¬ 

what larger than the previous craft, hav¬ 
ing, Instead of two main generating sets, 
three Werkspoor Diesel engines each di¬ 
rect-connected to a 270 kilowatt, 250 velt, 
direct current generator. A 30 kilowatt 
auxiliary generator is mounted on an ex¬ 
tension of each main generator shaft. 
Two 950/150 s.h.p. 180/150 r.p.m. 750 

volt, intermittently rated motors will be 
mounted in each end of the boats and 
direct connected to the propeller shafts. 
These motors will have a constant rating 
of 900 s.h.p. at 180 r.p.m. Ward Leonard 
type of voltage control will be employed 
and both pilot house and engine room 
control will be available. 
The Golden Gate Ferry Co., with the 

installation of the first two electrically 
equipped boats, the “Golden Gate” and 
“Golden West,” inaugurated a radical de¬ 
parture in ferryboat construction, these 
being the first double-ended craft where 
each propeller is driven separately. 
One of the obvious benefits to be de¬ 

rived from the installation of electric pro¬ 
pulsion and control machinery will be the 
saving In space which will result from the 
use of the new system, and there are many 
other advantages to be counted upon. 

Become An 

Automotive 
Electrical 

Engineer 
A new calling of men who know the theory and practice 
of Electricity ls it uppJe? to the automob'le. They are 
scientific »-xpers who know all there is to know alxiut 
automotive electrical equipment. They work with auto¬ 
mobile amd electrical equipment manufacturers in design¬ 
ing. making, installing, repairing and servicing automo¬ 
tive electrical devices of all types. Some work at fac¬ 
tories, some travel as Service Supervisors, going a I »out 
advising with dealers end distributors. Some are con¬ 
nected with large garages and service stations. It is a 
fascinating fiel 1 of endeavors and commands large salaries. 
Some .et up bMsir.esaes of their own. 

1 Year Intensive Training 
To fill rinse big jobs, you must have training, the right 
kind of authoritative, specialized, practical training. Here 
you will be trained by rationally known experts whose 
skill and ability ara widely recognized. Every step of 
thia Important subject is treated in the most thorough 
and intensive way. When you leave the school, you are 
fitted to s‘art right Into a big-pay job or set up & paying 
business of your own. 

Automotive Electrician 
3 Months’ Training 

A practical cwurse in Starting, Lighting, Ignition and 
Storage Batteries. Fits man for good-pay job In garage, 
service station or factory. Automotive Electricians are in 
demand everywhere and trained men are the only kind that 
are wanted. If you want a Quick, but practical course, 
select tills one. 

SCHOOL of AUTOMOTIVE RICITY'nc 
Associated with the 

SCHOOL OF ENGINEERING OF MILWAUKEE 
Deat. A504. 415 Marshall Street. Milwaukee, Wise. 

FREE BOOK COUPON 
SCHOOL OF AUTOMOTIVE ELECTRICITY. Inc., 

Dept A 504, 415 Marshall Street, Milwaukee, Wise. 
Please send me by return mall without obligation to me 
>our book on Automotive Electricity. Am Interested In 
courses checked below. 
Automotive Electrical Engineer. Automotive Electrician. 
Name .Age . 
Address . 
City .State . 
Hduc*tli<i . 

Ii SEXUAL 
KNOWLEDGE 
320 Pages; Illastrated; Cloth 

By Winfield Scott Hall. M.D., PhJ). 

SEX FACTS MADE PLAIN 
That every voung man and every young 
w*unan should know—What every yeung 

" * $1.00lusband and every vouns wife should I 
Postpaid kaow—What every parent should know. 
Maiivó in Table contents and commendations on request 

plain wrapper 
AMERICAN PUB. CO., S66 Winston Bldg., Philadelphia 
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I OPPORTUNITY AD-LETS [ 
= You can place your ad in these columns for only 4 c a word. It will pay you to read and investigate the offerings made from month to month in these = 

columns, by reliable firms, dealers and individuals from all over the country. You are reading them now—others will read yours. 
Ad-lets for the July issue must reach us not later than May 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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Agents 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 Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 233 Fulton St., New 
York City. 

Attention—Agents! Big money-making proposi¬ 
tion. Mozart Felt Rug. guaranteed made of en¬ 
tirely new felt. Rapid Seller. 100% profit. Sample 
prepaid $1.75. Write today for full particulars. 
Maisley-Payne Mfg. Co., 20M Sudbury St., Boston, 
Mass. 

Start your own business as our sole ageift, sell¬ 
ing 100 famous home products. All or spare time. 
Dr. Blair Laboratories, Dept. 540, Lynchburg, Va. 

American Made Toys 

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. 

Automobiles 

Build a Real Automobile—Weight 150 pounds. 
Handy men or boys build at small cost. Com¬ 
plete Book Easy-to-Fol low Plans, 25c : also sold 
complete. Famous 2% H.P. Shaw Motor supplies 
power. Stamp brings descriptive circular. Shaw 
Manufacturing Company, Dept. P. E-2, Galesburg, 
Kansas. 

Books 

Nature’s Finer Forces—1923—includes Lights; 
Colors ; Tones ; Vibrations : Auras : Odies ; Electro¬ 
magnetons ; Coldlights : Radio ; Marvelous Discov¬ 
eries ; 260 pages ; Satisfaction Guaranteed. $2.00 
postpaid. Table Contents Free. P. E. Stevens, 
Publishers, 242 Powell, San Francisco. 

Business Opportunities 

Sell Us Your Spare Time. Write Showcards for 
us. We instruct and supply work. No experience 
necessary. Wilson Methods, Limited, Dept. 51-C, 
Toronto, Canada. 

Free Instructive Book. Start your own little 
mail order business. Home employment evenings. 
Also secure agents to sell for you. We tell you 
how. Also furnish beginner’s outfit circulars, 
samples, specialties. Book sent free. Pier, 754 
Cortlandt Street, New York. 

Make Money! Sell Pop Corn. Make into balls, 
cakes or crystallized. Delicious confectionery. 
Easy to make. Formula, $1.00. Arthur A. Lutz, 
York, Penna. 

Don’t buy a business. Start one yourself. 
Little capital necessary. Information. Paul 
Kaye, 149 Broadway, N. Y. Dept. X. 

Inch Display 100 magazines, thrice $8. Beck, 
5453 Alaska, St. Louis. 

Bookkeeping in a Week, $1 postpaid. Dukes, 
1857 Walton Ave., New York. 

Chemistry 

Learn Chemistry at Home—Dr. T. O’Conor 
Sloane, noted educator and scientific authority, 
will teach you. Our home study correspondence 
course is a real short cut. You can learn in half 
the usual time. Gives you the same education as 
you would get at a college or university. See our 
ad on page 405 of this issue for special 30-day 
offer. Chemical Institute of New York, 66 W. 
Broadway, New York City. 

For Advertisers 

24 words, 70 magazines, 75c. Arthur Machemer, 
Sinking Spring, Penna. 

For Inventors 

Get Your Own Patents. Application blanks, 
instructions and 17 money savers, all for 50c. 
Inventive Science, 406 N. Denver St., El Dorado, 
Kansas. 

Health 

Diseases and Their Innate Healer. Treats on 
anaemia, apoplexy, appendicitis, asthma, bronchi¬ 
tis, cankers, constipation, consumption, convul¬ 
sions, debility, gallstones, headache. Book 50c. 
A. J. Stevens, Wauseon, O. 

Help Wanted 

We Want Salesmen and Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 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 
free. Write C. Sprinkle, Dept. 87, Marion, Ind. 

Languages 

World-Romic System, Masterkey to all Lan¬ 
guages. Primers, $1.94 each language; Cantonese, 
Danish, Dutch, English, French, German, Italian, 
Latin, Polish, Portuguese, Russian, Spanish, 
Swedish. Pronunciation Tables, 30c each language. 
Dictionaries, grammars, 4,000 languages: Afro-
semitic, Amerindic, Eurindic, Indopacific, Sibérie, 
Sinindic. Languages Publishing Company, 8 
West 40th Street, New York. 

Miscellaneous 

Comctists, Trombonists, Saxophonists, Clari¬ 
netists. Get “Free Pointers.’’ Name instrument. 
Virtuosa Music School, Concord, Mass. 

Paint Attractive signs and showcards with 
letter patterns. Samples for stamp. John Rahn, 
P2433 Greenview Ave., Chicago. 

Wanted: Small lathes, printing presses, hand or 
power or any other small machinery. Breast 
drills, hand drills, etc. F. M. Ruddick, 42 Auburn 
Street, West Newton, Mass. 

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. 

Healthy intelligent Registered Mammoth. Great 
Danes for Sale. Box 23, New Richmond, Ind. 

Models and Model Supplies 

The Modelmaker. For those interested in mak¬ 
ing working models. Send 10 cents. Addreas 
S. I., 120 Liberty Street, New York. 

Patent Attorneys 

Patents—Send for form “Evidence of Concep¬ 
tion” to be signed and witnessed. Form, fee 
schedule, information free. Lancaster and All¬ 
wine, 288 Ouray Bldg., Washington, D. C. 

Patents — Trademarks.. Write for free Guide 
Books and “Record of Invention Blank” before 
disclosing inventions. Send model or sketch of 
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. 

Personal 

Lonesome! Make New and True Fríen da Write 
Dolly Gray Club, Box 186N, Denver, Colorado 
Stamp Appreciated. 

Exchange Cheery Letters with new friends. 
Write Betty Lee, Inc., 4254 Broadway, New York 
City. Stamp appreciated. 

Astrology—Stars tell Life’s Story! Send birth¬ 
date and dime for trial reading. Eddy, 1085 
B Suite 30, Kansas City, Missouri. 

Correspondence Club—Many wealthy members 
everywhere. Fascinating particulars free. Smith, 
Box 1167 Y, Denver, Colo. 

Postcards and Pictures 

Souvenir Post Cards—Lincoln’s Home, Lincoln 
Monument, Statue of Lincoln and others. Send 
ten cents (coin). Universal Sales Company, 
Dept. A, Box 152, Springfield, Illinois. 

Salesmen Wanted 

A Salesman Wanted in every town or city within 
25 miles of a broadcasting station to sell Radio¬ 
gem, the complete radio receiving set that 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. 

Wireless 

The How and Why of Radio Apparatus, by H. 
W. Secor, E.E. This newest book on radio mat¬ 
ters fulfils a distinct gap in wireless literature in 
that, while the treatment is made as understand¬ 
able and as free from mathematics as possible, it 
at the same time incorporates a wealth of tech¬ 
nique and instruction for the Radio Amateur—the 
Radio Operator—the Installation and Designing 
Expert—as well as teachers and students of the 
subject in general. A very broad field has. been 
covered by the author, at the same time giving a 
great deal of information not found in other text 
books. If you are engaged in any branch of the 
Radio or allied arts at all, you will surely need 
this latest contribution to radio literature, which 
is destined to be found on every radio man’s book 
shelf before long. A glance at the following list 
of chapters gives but a very scant idea of the ex¬ 
tensive and useful radio knowledge provided in its 
text : The Induction Coil ; The Alternating Cur¬ 
rent Transformer ; Radio Transmitting Conden¬ 
sers ; The Spark Gaps ; Radio-Transmitting Induc¬ 
tances ; Radio Receiving Tuners ; Radio Receiving 
Condensers; Detectors; Telephone Receivers; Radio 
Amplifiers ; Construction of a Direct Reading 
Wavemeter and Decremeter ; Antenna Construc¬ 
tion ; The Calculation and Measurement of Induc¬ 
tances ; Appendix containing very useful tables, 
covering all subjects treated in this very unusual 
book. This newest of Radio Works, cloth bound 
in Vellum de Luxe, Gold Stamped and Hand 
Sewed has 160 pages. Size of book 6x9 inches. 
The How and Why of Radio Apparatus. Postpaid, 
$1.75. Experimenter Publishing Co., Book Dept., 
53 Park Place, New York City. 
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TIPS’ 
FOR THE 

Radio Amateur 
Constructor 

The Latest Book of the Experimenters’ Library: It 
gives everyone the inside tricks on constructing his 
own Radio Set. It combines the experience of an 
Expert Set Builder. It is of value to everybody. 
One chapter is devoted exclusively to the fine points 
of drilling the Radio Panel and Cabinet. Another 
to the Mounting of the Instruments and so on till 
every detail of Radio Set Construction is covered. 
This Book is now in Circulation. Ask your dealer 
f°r a copy PRICE 25C 

PRICE 25 CENTS EACH 

Other Books in the 

EXPERIMENTERS LIBRARY 

THE NEUTRODYNE 
ALL ABOUT IT 

Twenty-one Chapters on the Neutrodyne are cov¬ 
ered in this neat, handy book. Anyone interested 
in the Neutrodyne Set and how it works should have 
a copy. It is complete to the smallest detail—such 
as Locating Trouble, Adding Regeneration,” 
"Drilling the Panel” etc. The book covers only 
the up-to-the-minute data. It is an advance in 
Radio Literature. Get a copy now. 

PRICE 25c 

AT ALL RELIABLE DEALERS 

THE E. I. COMPANY ( The Consrad Company, Selling Agents) 
233 FULTON STREET NEW YORK CITY 
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¡Guarantee 
ToMakeYou 

A Public Speaker 
or I Wont Take 
A Penny 

Give Me 15 Minutes a Day 
I’ll Show You How to Control One Man or a Big Audience—How to Conquer Stage 
Fright—How to Increase Your Earnings—All by the Power of Effective Speech 

THAT’S all I want, 15 minutes a day, to prove to you 
beyond a shadow of a doubt that I can do for you what 
I have done for other men—increase your income, make 

you a leader, make you successful. 
C. F. Bourgeois, President of Robischon & Peckham, says: 

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

Increase Your Salary 
These men write as do hundreds of other successful men 

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

Sway Others at Will 
How many men can address a dignified board of directors 

and have his plans and ideas instantly approved? How 

NORTH AMERICAN INSTITUTE 
Dept. 6335 3601 Michigan Ave., Chicago 

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

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

Make This Free Test 
To convince you fully that you can become a powerful and 

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

Send No Money 
Fill in the coupon and mail at once. You, like thousands 

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

NORTH AMERICAN INSTITUTE, 
Dept. 6335, 3601 Michigan Ave., Chicago, Ill. 

I am interested in your coupon in Effective Speaking and your Free 
self-test and special offer. Please send me full particulars. This request 
places me under no obligation of any kind. 

Name . 
Address . 

City. State. 

(In Box) 

What This Amazing Course Teaches You 
How to make after-dinner speeches. 
How to write better letters. 
How to sell more goods. 
How to have a good memory. 
How to enlarge your vocabulary. 
How to make political speeches. 
How to develop self-confidence. 
How to have a winning personality. 
How to be master of any situation. 
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Let These Guides Solve Your Problems 

HAWKINS ELECTRICAL GUIDES 
SEND NO MONEY-SEND ONLY THIS COUPON 
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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—Artnature Windings—Installing of 
Dynamos—Electrical Instrument Testing—Practical Management 
of Dynamos and Motors—Distribution Systems—Wiring—Wiring 
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating 
Currents and Alternators — Alternating Current Motors—Transformers — 
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers — 
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing 
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Inaex 
of the ten numbers. 

SHIPPED FREE 
Not a cent to pay until you see the books. No obligation to buy unless 
you are satisfied. Send Coupon now—today—and get this great help 
library and see if it is not worth $100 to you -you pay $1.00 a month for 
ten months or return it. 

THEO. AUDEL & CO., 
72 Fifth Ave., New York City 

Please submit me for free examination, HAWKINS 
ELECTRICAL GLIDE (Price $1 a number). Ship at 
once prepaid, the 10 numbers. If satisfactory, 1 agree 
to send you $1 within seven days and to further mail 
you $1 each month until paid. 
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Palmer Croft Croft croft croft croft Croft Croft 

Fit yourself for the job 
ahead with the aid of 
the Croft books! 
HERE is a set of books that will take you as far 

as you wish to go in electricity. 
With these books no problem in practical electricity 
should be too hard for you to solve— no job too big 
for you to tackle. 
In these eight books Croft gives you the essentials 
of a complete electrical education— he gives you the 
sound, hard-headed facts you need to fit yourself for 
the bigger job ahead. 

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

THE Croft books bring rhe big-pay job within your reach. 
They give you a complete electrical education—sound. 

thorough and practical. They teach you electricity as prac¬ 
ticed by experts. They take you out of the crowd and fit 
you for more responsible positions—they give you a short cut to 
Success in the electrical field. 
The Croft books were written by a man who has spent 20 
years in electrical work—who has gone through all the various 

stages—who has done the work you are doing now and who 
has risen to his present position in the electrical world simply 
by studying his job. 
Croft knows how to teach electricity—how to fit men for 
big-pay jobs-—because he knows just what is needed to get 
ahead. What he knows about electrical practice has been 
gained by actual shirt-sleeve contact with everyday electrical 
problems. 

Thousands of first-hand facts, short cuts and methods arranged 
for ready reference — thousands of drawings and diagrams 

You are told everything you want to there is not merely a short question and a short a 

can afford to be without it. 

know. The explanation is clear to you regardless of whether you have had a previous knowledge 
of electricity or not. 

THE Croft Library contains three thousand pages, with twenty-one hundred of the clearest 
illustrations ever put into book form. Each of the eight volumes is indexed so that everything 

you want to know about electricity is at the fingers’ ends. And when you find what you want, 

ing it to completion—illumination in its ever}1 phase— 
the latest and most improved methods of lighting 
—lamps and lighting effects, etc. 
I'he Croft Library is the last word in practical 
electrical education. No man who wishes 
t< achieve success in the electrical field 

Know electricity as experts know it and 
get an expert's pay! 
Big salaries are paid in the electrical field for expert knowledge. I'he 
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. I'he only way you can earn more is to 
learn more. Small knowledge means small pay. Learn the way to 
bigger pay. Become an expert. Croft will show you how. 

Croft tells you the things you need to know about 
motors, generators, armatures, commutators, trans¬ 
formers, circuits, current, switchboards, distribution 
systems—installation» operation and repair of electrical 
machinery—wiring for light and power—wiring of 
finished buildings—underwriters’ and municipal re-
quirements—how to do a complete job, from estimat-

This man 
is getting 
ready for 
a bigger 

job, 
ARE 
YOL? 

Free examination—no money down— 
10 months to pay 

We want you to test our statements—we want you to compare 
the Croft ¡looks with others. Fill in ami mail the coupon attached 
ami we will semi you the entire set of eight volumes for ten days’ 
Free Examination. We take all the risk—-pay all charges. You 
assume no obligation—you pay nothing unless you decide to keep the 
¡looks. Then $1.50 in ten days ami the balance at the rate of $2 a 
month. Send the coupon NOW and see the books for yourself. 

Our easy terms make it possible for every electrical worker to 
own America’s standard electrical library. 

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

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

■ Gentlemen: Please send me the CROFT LIBRARY OF PRACTICAL ' 
I ELECTRICITY (shipping charges prepaid), for 10 days’ free exami- | 
I nation. If satisfactory, I will send $1.50 in ten days and $2 per . 
■ month until $19.50 has been paid. If not wanted, I will write you | 
g for return shipping instructions. ■ 

I X. " I Name .  j 

I Home Address . B 

I City and State. | 

I Firm or Employer . u 

I Occupation.P. E. 5-24 | 


