


ACCESSORIES -SETS PARTS 
FOR BUSY PEOPLE “FOR THE FAN” 

VARIOMETERS VACUUM TUBES 
Genuine Tubes 

LICENSED REGENERATIVE RECEIVING SETS 

Licensed under Arm 
PT224 

PI 30 5 l-down 
Tin PT225 i 

VARIOCOUPLER 
ami two stages ot am-

. 559.50 
.45 

36.00 

p 050— th. <.-t.it 

PHONES 

11. 

PI 065" 

VARIABLE GRID LEAK 
PI 66 

PI523 
. $3.65 

BATTERIES mull ...22C 

P I 506 
GRID AND PHONE CONDENSERS $3.7 5 DIALS 

P230 

pictured I nsu la t ion. $1.0« 
P235 

PI503 
$1.80 

.«Mil MM.. P240 Bakelite Composition 2.25 
P245 

1 idié 
INDUCTANCE COILS Ila 

P550— Pial 

( ABIN1 I -W It 1OU1 PI 500 
iiiounlin INDUCTANCE 

roil Number oí 

Tuning 

CRYSTAL DETECTOR 
ry bijili «rade glass $2.50 mountin; 

1.2» 
inchidini 2.75 P I 60 I -Single coil mounting 

is 3.00 
point on 

1000 a 3.25 
1500 PANELS PI 10— I all nick-

10c 95c 
P 122—Medium nick-P30- .88 

TESTED CRYSTALS 

comiMisit ion top . . 8c SPAGHETTI AND WIRE contains silicon. 
SWITCH POINTS AND STOPS 

P32 
R ins. Ion; 

PI3 with tin P33 insulation 

type of lever and point. 37c 
PI30 INSULATORS 

FROST JACKS AND PLUGS 

SWITCH LEVERS 
inch thick. A high ANTENNA WIRE 

composition knob. 

.63 
rial ion charge. 

filament 
.70 .42 

.88 
PI 32— Plug. 

.35 

by the 1.05 

.55 $1.40 

GREAT LAKES RADIO CO 

• imposition top as I 

dim 

régulât I 

$1.40 
1.40 

PI52-
PI 55-

. $6.50 
. 2.60 

20c 
20c 

48c 
85c 

P 1725 
PI726 
PI727 
P 1728 
PI729 
PI 73 I 
PI 732 
PI 733 
PI 735 

PI738 
PI739 
PI740 

$3.50 
2.75 
.50 

P 1300 
P 1200 

50.95 
0.98 
I 05 
110 

lumn: 
unit 

GRID 
'2CNOFNSER 

5FORAGE 
BATTERIES 

$1.10 
.95 pure silver coi 

mounting on any 

. 18c 
. . 25c 

0011 ni m $4.2j 
PI 63 

P 1603— Th re 
P 1602— Two 

P3 5 5— 
P356— 

shaft. . . 
P500—Dial 

PI062 
stat without 

Genuine I 
P262 Pi 
P264— Pi 
P268 Pt 
P272—Pt 

P.360— Moulded insulator shown 
P365— Porcelain insulators. . . . 

Price 
H5.50 
17.50 
20.50 
12.25 
14.25 
16.25 
18.25 

»0 
PD 100 
PS 60 
PS 80 
PSI00-
PSI 10-

Pencil nr 
able black 
P50—Gri 

buffed, 
mounted 

. 27c 
i 2c 
t 30c 

I mi ft $1.47 
77 

THORDARSON AUDIO 
FREQUENCY AMPLIFYING 

TRANSFORMERS 

THORDARSON VERNIER 
CONDENSERS 

METAL AND 
BAKELITE SOCKETS 

AUDIO FREQUENCY 
AMPLIFYING TRANSFORMERS 

LOOSE COUPLER AND 
TUNING COIL 

LIGHTNING ARRES¬ 
TER or PROTECTOR 
Mounts 

. 30c 
. 30c 

Bakelite brown finished socket 
for panel or base mounting. 

PI 064—Howard vernier rheostat operates 
from one knob, 

Each. .. $3.47 

COIL MOUNTINGS 

P 1076— Bakelite socket. $0.65 
PI 075— Nickeled Metal 

PT226— Tuska Two Stage Amplr.hr ter PT224 

2..30 
2.55 
2.70 

BINDING POSTS 
h screw and washer. All 

RADIO FREQUENCY AMPLIFYING 
TRANSFORMERS 

$3.55 
3.50 

by the General Electric 
Every tube guaranteed 

and in original package, 
do not Sell ■■bootleg” tubes. 

$2,95 

VARIABLE CONDENSERS 

60c $7.00 

P137—Plug (as shown), cord tips fit 
into plug . 
PI39— Plug with threaded barrel instead 
of set screw. Takes coni tips. 

$3.00 
3.00 

size, black 

in. Radius 20c $2.25 
-in Radius 20c 2.25 5^ 
-in. Radius 20c 2.25 'J 

HOW TO ORDER 
Order from this page. Please give number, description and price of the 
articles you order to help us avoid mistakes. Total the amount of your 
order and send Post Office money order, certified check or draft with 
your order. Be sure to give your name and street address on both letter 
and envelope. Do not include money for transportation. We pay it ex-

PI3I— Four spring (two closed < 
Each . 
PI 35— Thirc spring (two open < 
commonly called “single circuit : 
control”). Each . 
PI 36— Fire spring (two open a 
closed circuits, commonly called 

OUR GUARANTEE 
Your satisfaction guaranteed. If for any reason you do not feel satis¬ 
fied with your purchase, you may return it and we will refund your 
money. We will pay return transportation charges. 

PI 33— One spring (open circuit*. Each. $0.46 
PI 34— Two spring (closed circuit). Each .52 

VACUUM TUBE RHEOSTATS 
This 

18-in. thick $1.38 
in. thick. I.64 
in. thick. 2.08 
in thick. 2.53 

FOR EVERYONE 
QUALITY APPARATUS AT LOW PRICES 

WE PAY THE EXPRESS OR POSTAGE IN 
UNITED STATES AND U. S. POSSESSIONS 

Except Storage “A” Batteries 
YOUR ORDER—SMALL OR LARGE—FILLED THE DAY RECEIVED 

PC200— Detector. $4.40 
PC20 I— Amplifier. . . . 5.90 

1124 JACKSON BOULEVARD 
? CHICAGO. ILL. 

P20— Enclosed crystal 
. $ 1.30 

lower priced but nicely constructed 
rctor. Crystal included. 
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Read ! 
Think ! 
Act ! 

Would you like to 
make $ 10 an hour? 

Sounds like big pay, doesn’t it? 
But thousands of men, when they have climbed the ladder and figured back, 

have found that the time they spent in spare-hour reading and studying paid 
them bigger than any wages they ever earned. 

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

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

. . . We are putting it conservatively. 
I I \¡/// Many men have found their use of 

I /7%. spare time paid them as high as $25 to 
I?r| $50 an hour. Spare-time investment is 

the biggest thing you can undertake. 

^LIBRARY OF PRACTICAL ELECTRICITY 
A combined reference library and home study course 

Free Examination Coupon 

Name 

Home Address 

City and State . . . 

Firm or Employer, 

Occupation 
P.E. 2-23 

CROFT CROFT CROFT Palmer 

McGRAW- McGRAW-
HILL-HILL; . 

McGRAW-
HILL 

McGRAW1 

HILL 

McGRAW-
HILL 

McGRAW-
HÎLL. 

McGRAW-
HILL 

ination. We take all the risk—pay all charges. You assume no obligation—you pay nothing unless you 
decide to keep the 
books. Then $1.50 
in ten days and 
the balance at the 
rate of $2 a month. 
Send the coupon 
NOW and see the 
books for yourself. 

Send this 
Coupon 

7 Reasons for Owning 
the Croft Library 

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

Gentlemen- Please send me the CROFT LIBRARY OF 
PRACTICAL ELECTRICITY (shipping charges prepaid), for 
10 days' free examination. 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 for return shipping instructions. 
(Write plainly and fill in all lines.) 

Free examination—No money down—Easy payments 
We want you to test our statements—we want you to compare the Croft books with others. Fill in and 

mail the coupon attached and we will send you the entire set of eight volumes for ten days’ Free Exam-

1 Every page of this 3000-page Library is taken 
irom every-day electrical practice. Croft deals 
only with the kind of problems you meet in 
your daily work. 

2 I he author’s knowledge of electricity has been 
obtained through actual shirt-sleeve practice. 
Beginning as an apprentice lineman, he went 
through the various stages of wircman, drafts¬ 
man, etc., until he attained the position of 
electrical engineer with one of the big elec¬ 
trical manufacturing companies. Now he heads 
his own consulting company. 

J Seven years of thought, time and effort were 
put into these great books. In them you will 
find all the essentials of modern electrical 
practice. Their thoroughness makes them the 
standard electrical reference books of today. 

The books contain nothing but live, practical 
material. They arc kept up to the minute by 
periodical revisions by the author. Every elec¬ 
trical worker will appreciate the value of this. 

C Everything in the library is clearly written— 
clearly illustrated. Every man able to read 
and write can understand and use them. Yet 
they are neither elementary or amateurish. 

Ä The flexible keratol binding of the Croft 
” books makes them ideal for either workshop 

or home library. They are easy to handle— 
and they will last. 

7 The worth of any set of books is usually indi¬ 
cated by its sale. Over 30.000 electrical work¬ 
ers—beginners and experts—are now using the 
Croft books. There's a sound reason for this 
popularity. Library Library Librari Library Library Library Library Librari 

of °f °s 'f °f °f # 
PRACTICA! PRACTICA! PRACTKÏÏ PRACTICA! PRACTICA! PRACTICAL PRACTICAL 

Electricity Elecirw Electo Electo® Electo® Electricity Electricity 

Practical Practical Practical Electrical central Wiring Wiring Practical 
sr««® Ä 

CROFT CROFT CROFT < CroFT GHOFT 

The Croft Library of Practical Electricity 
Paves the Way to Bigger Pay for You 

Thos. A. Edison, the great electrical inventor, writing to Terrell Croft, said: 
“Your method of explaining by analogy with things everyone knows, and 

the simple illustrations, make your work one of the best that I have yet seen.” 
In the Croft books you will find complete, detailed and up-to-the-minute information 

on electricity, from the simplest principles to complete and economical operation of a 
central station. You will be told the things you need to know about motors, generators, 
armatures, commutators, transformers, circuits, currents, switchboards, distribution sys¬ 
tems—electrical machinery of every type, installation, operation and repair—wiring for 
light and power—how to do it mechanically perfect in accordance with the National 
Electrical Code—wiring of finished buildings—underwriters’ and municipal requirements 
—how to do the complete job, from estimating it to completion—illumination in its every 
phase—the latest and most improved methods of lighting—lamps and lighting effects, etc. 

Send for your set of these pay-increasing books today and judge their value for 
yourself. Don’t wait. You can make every evening hour worth $10 or more to you. 



Practical Electrics for February, 1923 146 

CONTENTS no 4 VOL. 2 

Titanic Power Line Fourth Prize—Another Microphone.... 167 

Prizi 168 Fifth 
152 Electric 168 Steam Generator 

168 Electric Heater English 

153 

169 

169 

169 Electric Glue Pot 

Emergency Battery Repair 170 Curious Fire 

Breaker 170 Electric Buzzer Circuit 
170 Electric 156 Push-Button Closed 

Burglar Alarm 170 Closed 
156 Writing Magic 
157 171 
157 

The “Tin-Ear Phone” 171 
Marcel Electric Waver 172 

Electric Beautification 158 172 
Hot Water Faucet 158 172 
Flashlight 158 Miniature 172 
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Realistic Snow Fall 
161 174 

174 
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175 

163 
176 

163 176 
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165 
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178 
166 178 Condenser Data 

178 

178 

178 Peculiar Phenomenon 167 
178 Two Transformer Designs 167 
178 Magneto as Battery Charger 167 Third Prize—Rough-and-Ready Battery 

53 Park Place, N. Y. City 

R. W. DeMOTT, Secretary H. GERNSBACH, President 

T raveling 

Perfected 

176 

176 

Battery Freezing Point 

Battery Charging .... 

Sifter . 

Automobile for Children 

Motor-Driven Interrupter . 

Rejuvenating Old Dry Cells. 

Direct Current Transformation. 

Why Doesn’t Lamp Filament Burn in 

New’ Use for Double Socket Plugs 
By C. F. P. Carrier 

Talking and Singing Films. 
By Dr. H. Becher 

By E. B. Stack 

Electrocuting Flies . 

Illuminated Vanity ('ase. 

Powerful Electric Lantern 

Toy Cannon . 

For the Display Window.. 

Short-Circuits . 

“How and Why?” 

Beads for Insulating W’ire 

eluded. All accepted contributions are paid for on publication. A special 
rate is paid for novel experiments ; good photographs accompanying them 
are highly desirable. PRACTICAL ELECTRICS. MONTHLY Entered as 
second-class matter October 14, 1921, at the New York Post Office under 
Act of Congress of March 3, 1879, Title registered at the Patent Office, 
Copyright, 1922, by PRACTICAL ELECTRICS COMPANY, INC., New York. 
The contents of this Magazine are copyrighted and must not be reproduced 
without giving full credit to the publication. 

PRACTICAL ELECTRICS is for sale at all news stands in the United 
States and Canada ; also at Brentano’s, 37 Avenue de 1’Opera, Paris. 

Charging Flashlight Batteries. . . 

Automatic Battery Former. 

Electric Current Alternator. 

Simple Thermo-Flasher . 

Shocking Machine . 
Trigger Release . 

Electro-Magnetic Circuit Breaker 

Mending a Storage Battery. 
Home-Made Battery Charger. . . . 

Cellar Door Lighting Switch. 

EleoTrirks: 

General Advertising Department, 53 Park Place, New York City 
Western Advertising Representatives, Finucan & McClure, 720 Cass Street, Chicago, Ill. 

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. 

accepted contributions cannot be returned unless full postage 
Published by EXPERIMENTER PUBLISHING CO., INC. 

Publishers of 

Electric Lighting of the Kensico Dam 
Roadway . 

Loud Speakers in School. 
By Herbert E. Metcalf wards in the $50 Special Prize Contest 

for Junior Electricians and Electrical 
Experimenters 

First Prize— Push-Button Starter. 

Third Prize— Lamp Bank Resistance. . . 

Second Prize—Toy Automobile Horn... 

Steering Wheel Alarm Button. 

A Magneto Horn. 

Oil Level Annunciator. 

Aging Wines Electrically. 
By Jacques Boyer 

Small Hydroelectric Plant. 
By A. L. Cavanaugh 

Spark Plug Tester for Motor Cars. 

Electric Hardening and Tempering 
Process . 

By Maurice E. Pelgrims 

Space Heaters . 

English Domestic Heaters. 

Illuminated Level Glasses. 

Electric Moisture Indicators. 
By Raymond B. Wai les 

Gloves That Talk. 
By H. Gernsback, Member American 

Physical Society 

Awards in the $100 Prize Competition 

First Prize—Simple Microphone. 

Second Prize—Carbon Pressure Switch. 

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 $2.00 a year in U. S. and possessions. Canada and foreign countries 
$2.50 a year. U. S. coin as well as U. S. stamps accepted (no foreign coin 
or stamps). Single copies 20 cents each. A sample will be sent gratis on 
request. Checks and money orders should be drawn to order of PRACTICAL 
ELECTRICS CO. 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. Un¬ 

has been in-
(P radical Electrics Co., Inc., owner) 

“Science and Invention” and “Radio News” 
S. GERNSBACK, Treasurer 
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n 1 • CD f C t My new $45.00 Radio Course given free when 
IXHCllO COUrse Jr It • you enroll for the Electrical Course—Mail Coupon. 

» 

Li? 

'Be an 

d*1 QC Age or Lack of Education No Handicap 
Viz A No matter how old or how young you are, or what education you have, t 

real future for vou in electricitv. If vou can read and write I can put vo 
there is a 

t o 
and 

Over 

Act Right Now 

Mr. Cooke:— 

Address 

fîiü 

Pay Job 

same tools 
terial you 
your work, 
t ica.1 and 
the start. 

and the same ma-
will use later in 
Everything prac-

good right from 

Jumps 

From 

the Story of 

W. E. Pence 

W. E. Pence 
in his working togs 

Chehalis, Wash., 

Oct. 9, 1921 

When 1 enrolled with you less than a year 

ago I Was a common mechanic earning $25 to 

$30 a week- Today 1 am an “Electrical Expert” 

with a business of my own that gives me a clear 

profit of over $750 a month. 

1 have more work than 1 can do. The people 

around Chehalis come to me to fix their starters, 

generators and ignition troubles because they 

know that 1 k"01*' how to do it right. 

My success, 1 owe to you, Mr. Cooke. The 

thorough, practical training which you gave me 

through your Easily-learned Home Study Course 

in Electricity has made me an independent, 

highly respected business man in this commu¬ 

nity. Sincerely yours, W. E. Pence. 

' Chicago Engineering Works 
Dept. 212, 2150 Lawrence Ave. 

Chicago, Ill. 

L. L. COOKE 
Chief Engineer 

I Guarantee Your Complete 
Satisfaction 

I am so sure I can make a big pay elec¬ 
trical expert out of you that I guarantee 
your success. I agree under bond to return 
every cent you pay me for tuition when you 
have finished the course, if you are not sat¬ 
isfied that it is the best investment you have 
ever made. If you don't make good, this 
million dollar institution will. 

» 

giving details of the opportuni¬ 
ties electricity offers you and a 
sample lesson also free. Mail the y 
coupon and get this at once, r 
Learn how other men “got 
themselves ready to hold y 

Cash In on Your Spare Time 
Use your spare time to get a better 
job. Most of us have enough spare* 
time every day to sell a little at about 
$10.1X1 an hour. Sell some to yourself 
at this price. Watch how quick you 
will earn the money back if you put 
the time into study. 

good paying jobs’’ an 
how I can help you do 
the same. This is your 
big chance—take it. j 

You Can Be a Big Money Maker 
I have trained over 20,000 men in electricity—thousands of successful men all over the 
world attribute their success to my training. I can make you successful, too. In fact, I will 
guarantee your success. If you will follow my home study course you can become an expert, drawing a 
fat salary, in the same time it takes you to get a little raise in the work you are doing now. 

eal future for you in electricity. If you can read and write I can put you on the road 
that will make people admire you and look to success. I can help you to a position 

up to you. 

ElectricalExpert 
Men like you are needed right now to fill big-paying jobs in the electrical field. f jffJ 
There never was a time when opportunities for money-making were as good as they JW ffft/f 
are now. Good jobs are open everywhere to men who know “what’s what.” Elec- fl 
trical Experts earn from $12 to $30 a day. Even the ordinary electricians get top-notch pay. f VliHJ 
Why don’t you get in on this and get a real man’s size job now? With my simplified Elec- • 
trical Course I can quickly fit you to hold one. Read W. E. Pence’s letter below. This is only 
one of thousands of such letters I have received. ■ M I it 

A Month 

$750 

Electrical Working 
Outfit Free 

Every man who enrolls 
for my electrical course 
gets a big outfit of tools, 
material and instruments 
free. This includes an elec¬ 
tric motor and other things 
not usually found in a begin¬ 
ner’s outfit. These are the 

L. L. COOKE, Chief Engineer / 

CHICAGO ENGINEERING Xl£XnCoonr8™ B̂  prepBid without

WORKS, Dept. 212 
2150 Lawrence Ave., Chicago 



148 Practical Electrics for February, 1923 

50c each THE BIGGEST SUCCESS IN RADIO: 
CONSOLIDATED RADIO CALL BOOK CO’S. 

PATTERNS and DIAGRAMS 
EACH 50c 

Complete Patterns, Diagrams and Instructions 
How to Make Your Own 

SHORT WAVE REGENERATIVE 

RADIOPHONE SET 

One of the foremost Radio engineers constructed this set for us : it’s 
simple to follow our patterns and assemble the parts comprising this set 
with which spark, C. W. signals and Radiotelephony may be received. 
We don’t only give you pictures of how the apparatus looks, but each 
pattern is full size and printed on heavy blue print paper. Only stand¬ 
ard parts are used. 

PATTERN No. 1 | 
Consisting of a Five-Page Illustrated Direction Pamphlet, size 8%xll% 
inches. One Blue-Print pattern, size 16x22 inches and One Blue-Print 
pattern, size 17^x22 inches, all contained in a heavy Two-Color printed 
Envelope, 9x11 inches. 

SENT POST-PAID 

DETECTOR and AMPLIFIER 

RADIO UNITS 

You can build this detector and the amplifier units anywhere in your 
house ; no machine shop is needed. When built they may be used with 
any type of Regenerative Receiver or short wave set, with which spark, 
C. W. Signals and Radiotelephony may be received. We've tested these 
patterns by actually building the outfit—they’re perfect! Only standard 
parts are used in making the outfit. 

PATTERN No. 2 
Consisting of a Four- Page Illustrated Direction Pamphlet, size 8^x11^ 
inches, One Blue-Print pattern, size 16x18 inches, and One Blue-Print 
pattern, size 13^x15 inches, all contained in heavy, Two-Color Printed 
Envelope, size 9x12 inches. 

SENT POST-PAID 

RADIOPHONE CRYSTAL SET 

We designed these patterns especially for those who are without 
technical knowledge but who are sufficiently abreast of the times to de¬ 
sire a radio receiving set in their homes. An instruction pamphlet 
comes along with the blue prints and all you have to do is follow the 
simple instructions. This radio set can be tuned in from stations within 
30 miles. Standard materials only are used. 

PATTERN No. 3 

Consisting of 4-page illustrated Direction pamphlet, size 8^x11 % inches, 
one Blue-Print pattern size 16x22 inches. All contained in two-color 
printed envelope, 9x12 inches. 

SENT POST-PAID 

M RADIO FORMULAE 
AND DIAGRAMS 

Usefulness ! 

Economy! 

Pleasure! 

50c 
With this packet of radio knowledge you need never worry about 

schematic wiring diagrams, measurements and radio tables. All for¬ 
mulas and diagrams are printed on heavy paper in black and blue: and 
contained in two-color printed envelope. 9x12 inches. 

SENT POST-PAID 

ALL ABOUT AERIALS 
12 Diagrams How to Construct and Erect 

All Types of Aerials 

RECEPTION 

and 

TRANSMISSION 

ALL FOR 

50c 
THESE ARE DIAGRAMS THAT EVERYONE with a radio set 

wants and needs. These blue prints were made after practical erection 
of each aerial, and point out to you how simple it is to erect not only 
the proper aerial for your particular need, but how to erect this aerial 
in the most practical manner and at the least expense. 

Consists of 12 blue, prints 8^x11 inches and one four-page instruc¬ 
tion pamphlet 8*/>xll inches. All contained in a heavy two-color printed 
envelope 9x12 inches. 

SENT POST-PAID 

20 Radiophone Diagrams and 
Hook-Ups of 

Crystal and Audion Receiving Circuits, Amplifier Circuits, 
Regenerative Circuits, Sending Circuits 

with 
Key Chart of Symbols and Pamphlet 

“How tn Read Diagrams*’ 

50c 
These diagrams show 

how to get the best pos¬ 
sible efficiency from the 
instruments you make or 
purchase. They cover 
hook-ups from the sim-
plcRt to the most corn¬ 
il icated, in a way that 
any amateur can under-
s'and and follow without 
difficulty. Get this set, 
and hook up right. 

All 20 diagrams are printed on heavy paper, each sheet size 8^x11^ 
inches, and together with KEY CHART OF SYMBOLS and pamphlet 
“HOW TO READ DIAGRAMS” are contained in a heavv two-color 
printed envelope, size 9x12 inches. 

SENT POST-PAID 

ORDER FROM YOUR DEALER— or direct from us 

CONSOLIDATED RADIO CALL BOOK CO., Inc. 
98 Park Place PUBLISHERS NEW yORK CITY 
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When the Chemist Harnessed the Thunder-bolt! 

MAN and beast react with electric 
speed to a warning of danger, 
if the alarm is immediate and 

personal. Self-preservation is the first 
law of Nature. Yet subtle perils far 
more disastrous than any we expect to 
meet lurk in the shadow of our fan¬ 
cied security. They are the dreaded 
ogres of Famine and Disease. 
A few years ago the world faced a 

famine more terrible than any in his¬ 
tory. Nitrates, the most essential ma¬ 
terials for enriching the soil, were be¬ 
ing rapidly exhausted, and universal 
starvation seemed inevitable. Everyone 
knows that plants must feed, and if the ground 
is not replenished with the chemicals they have 
consumed, vegetation will eventually die out. 
Nature's way of making up the deficit is too 
slow for our concentrated population, and 
farmers have resorted to artificial fertilizers 
for ages. Europeans, always more receptive to 
the teachings of Chemistry than we, raise 
more than twice as much grain per acre as 
Americans, owing to their greater use of fer¬ 
tilizing chemicals. ** 

The principal substance used for this 
purpose is sodium nitrate, better known as 
Chile saltpetre, because of the large deposits 
of it in that country. Millions of tons of this 
precious chemical were being mined annually, 
for vast quantities are consumed in making 
explosives and in other industries, besides that 
required for agriculture. Chile kept getting 
richer, but her nitrate beds got continually 
poorer until their inevitable exhaustion became 
a grisly prospect. And there was no other 
source of supply! 

It was here that electro-chemists 
stepped in and devised a way of making nitrates 
from the air! They stole a trick from Nature, 
using an artificial bolt of lightning, the electric 
arc, to change the nitrogen and oxygen into 
nitric acid. This is indeed what happens dur¬ 
ing a thunder-storm, though to a very slight 
extent. Other methods followed, and thanks to 
Chemistry the air-made nitrates can now be 
sold for less than the saltpetre of Chile. Better 
still, the supply is unlimited. 

Today we are confronted with sim-
ilar crises. There are impending shortages of 
other important raw materials. Yet so great is 
the general confidence in chemistry to solve 
such problems, little anxiety is felt. A wealth 
of opportunity awaits the chemist of the pres¬ 
ent, particularly in the fascinating field of 
Electro-chemistry. In many industries there are 
hundreds of chemists employed by a single 
company. Thousands of concerns have chem¬ 
ists supervising the quality of their output and 
of the materials they buy. In countless capaci¬ 
ties a knowledge of Chemistry is essential. 

Chemical Institute 
Home Extension Division 2 

You Can Learn Chemistry at Home 
Dr.T.O’Conor Sloane Will Teach Y on 

Dr., Sloane, Educational Director of the Chemical Institute of New York, is one of this 
country’s foremost authorities on chemistry. He was formerly Treasurer of the American 
Chemical Society and is a practical chemist with many well-known achievements to his credit. 
Not only has Dr. Sloane taught chemistry for years, but he was for a long while engaged in 
commercial chemistry work. 

The Chemical Institute of New’ York was originally founded to fill a long-felt need in the 
Educational field. Thousands of young men and young women, realizing the wonderful oppor¬ 
tunities for the chemist pnxluced by the recent war and the assumption by the United States of 
world leadership, were keenly anxious to enter this promising field. Many of these prospective 
students, however, were unable to give up their regular occupations to devote the necessary time 
to their training. Correspondence study at home was the only solution. 

Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. Our home 
study course written by Dr. Sloane himself is thorough, logical and remarkably fascinating. It is 
illustrated by so many experiments that are performed right from the start that anyone, no mat¬ 
ter how little education he may have, can thoroughly understand every lesson. Dr. Sloane teaches 
you in your own home with the same individual and painstaking care with which he has already 
taught thousands in the class room. 

The Personal Help of Dr. Sloane 
Dr. Sloane will personally examine and correct all of your examination papers, pointing out 

your mistakes and correcting them for you. He will, in addition, give you any individual help 
you might need in your studies. This personal training will be of inestimable value to you in 
your future career. 

Easy Monthly 
Payments 

You can pay in small monthly amounts 
as you go along. The price of our course is 
very reasonable, and includes everything. 
There are no textbooks to buy extra, and 
the chemicals and apparatus used for experi¬ 
ments are supplied to the student without 
additional charge. Our plan places an educa¬ 
tion in chemistry within the reach of 
everyone. 

Experimental 
Equipment 

Given to Every Student With¬ 
out Additional Charge 

We prepay even the shipping charges on 
the outfit. It comprises 42 pieces of appa¬ 
ratus and 17 chemicals and reagents. The 
fitted, heavy wooden case serves not only as 
a carrying case, but also as a lalioratory 
accessory for performing experiments. 

Special 30-Day Otter 
For a short period we are making a special 

ofTer that will be worth your while to take 
advantage of. Write for our free book, using 
the coupon below or simply a postal card. This 
will not obligate you in the least. Do not wait 
until tomorrow. Send the coupon now while 
you think of it, and let us tell you our story. 

of New York, Inc. 
140-B Liberty Street, New York City 

• CHEMICAL INSTITUTE OF NEW YORK, Inc. I Home Extension Division 2, 
I 140-B Liberty St., New York City. 

I Please send me at once without any obliga¬ 
tion on my part, your free Book “Opportuni-

Ities for Chemists,” and full particulars about 
the Experimental Equipment furnished to I every student. Also please tell me about your 
plan of payment and your special 30 day offer. 

I 
I NAME... 
I ADDRESS. 
I CITY. 
I STATE. 
. P.E. 2-23 
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Master Electricity By 
Actual Practice 

The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, learn by doing. 
That is the method of the New York Electrical School. 

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

The Only Institution of the Kind 
in America 

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

Over 8,000 Graduates are Successful Men 
in the Electrical World 

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

The N. Y. E. S. gives a ¡pedal Automobile Ignition Course as an 
advanced training for Auto Mechanics, Garage Men and Car Owners. 
The course covers completely all Systems of Ignition, Starters, Lighting 
and other electrical equipment on automobiles, motor boats, airplanes, 
etc. 

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

- _ 
i 

..V. . 

New York Electrical School | 
31 W. 17th St., New York, N. Y. 

Please send FREE and without obligation to 
me your 64-page book. I 

. NAME • 

. STREET 1 

. CITY . STATE 1

New York 
Electrical School 

31 West 17th Street, New York 
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Titoimic Power Line 
Two views of a Titanic power line in California. On the left is seen one of the 

Titans traversing a gulf 135 feet above the water, with wires fatal to the touch at his 
side. Below is shown a partial view of one of the towers, with the great insulators 
carrying lines whose potential runs as high as 165,000 volts. 

I
N the early days of the dynamo, which 
really fixes the date of the modem 
development of electrical power, the 

question came up of the possible utiliza¬ 
tion of distant water falls for supplying 
electric power. 
The problem to be solved in long dis¬ 

tance power transmission hinges on the 
use of small conductors or wires. At high 
voltage such wires will transmit as much 
power as heavy ones at low voltage. In 
olden times, there was no realization 
of the possibility of reducing the size of 
the conduit by the employment of high 
voltage. 
The unit of electric power is the prod¬ 

uct of the voltage by the amperage; the 
size of wire required depends entirely 
on the amperage, so by increasing the 
voltage, it is possible to obtain the same 
amount of power with less amperage, and 
thereby to reduce the size of conduit re¬ 
quired. 
When the famous Edison Station in 

Pearl Street was opened, 110 volts were 
produced by the famous Jumbo generator. 
By large increases, the voltage rose, until 
in 1922 we hear of the 220,000 volt power 
transmission. 
We illustrate above a view of part of 

a tower on a 165,000 volt power line in 
California, whose lines run 135 feet above 
the water, about the height of the bridges 
over the East River in New York City. 
The great insulators are seen projecting 
from the tower ; an aluminum cable made 
of 35 strands of No. 10 wire, with a core 

of steel wires, built to stand a strain 
of 32,000 pounds, is the main line. Re¬ 
cently a cable was burned out, a sailing 
vessel passing beneath it, touched it with 
one of her upper masts and started an 
arc. 
Sometimes it becomes necessary to go 

out over the line to repair it. A species 
of trolley car is used for the purpose, 
which runs on one of the power lines, 
from which the power for the time being 
is shut off. The car runs on wooden 
wheels and is actuated by hand cranks 
in front. The man whose picture we 
show is a well-known operator, Pete 
TAndsay, by name. He is surrounded as 
he goes out on the single line 135 feet 
above the water, or has alongside of him, 

One of the giant insulators whose size can be 
estimated by the men standing on the platform 
below. 

other lines with over 100,000 volts po¬ 
tential. The obvious danger would seem 
to be the fall into the water, but the real 
danger would be touching the lines along¬ 
side of him. It is said that the static ef¬ 
fect of the electricity causes the car to 
vibrate as if in a high wind. 
The voltage of 1880 is one two-thou¬ 

sandth of the voltage of 1922. In other 
words, the voltage on power lines has 
risen at about the rate of 50 volts per 
annum. It is now at a point where the 
limit seems to have been reached, but a 
power line not over an inch or two in 
diameter carrying a load which it was 
supposed in the seventies would exact 
the use of a line a foot or more in diam¬ 
eter, makes a striking comparison. 
The writer well remembers in old days 

at what was then called Columbia Col¬ 
lege, now called Columbia University, that 
the subject of transferring electric power 
over long lines, as from Niagara Falls to 
New York, was discussed by one of the 
professors and was pronounced impracti¬ 
cable by him for the above reason. Work¬ 
ing on Ohm’s law with the low voltages 
then in use, he determined that so huge 
a line would be required that the capital¬ 
ization in copper would make it a com¬ 
mercial impossibility. But this was all 
before the days of high voltage, alternat¬ 
ing current, with its step-up and step¬ 
down transformers and its marvelous ca¬ 
pability of adjusting itself to all circum¬ 
stances. 
We illustrate also one of the giant in¬ 

sulators, whose size can be estimated by 
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the two workmen standing near it, with a 
conductor whose end is carried by a long 
pole. One of the men is connecting a 
measuring instrument in order to deter¬ 
mine leakage or some other factor. It is 
a great contrast to the telegraph insula¬ 
tors not much bigger than bottle tops, 
with which we are all so familiar, on tele¬ 
graph poles going across the country. 
The hazard of touching such circuits 

naturally increases as their voltage is 
higher, and workmen who have to climb 
poles carrying high potential wires, and 
who have to work among such wires, are 
often exposed to considerable risk. 
To protect operatives who have to do 

this class of work, shields of heavy can¬ 
vas and insulating material are now 
made, which resemble somewhat in their 
build an automobile tire; they contain 
successive layers of canvas and rubber, 
which are clamped over the wires about 
which the operatives have to work, pro¬ 
tecting them perfectly from shock. 

Lock-strap attachments made of India, 
rubber fabric clamp the protector securely 
to the wire, so that the workman can bend 
over and lean upon it in perfect security. 
Without such protection he would be 
working in constant danger of shock. 

Another view of workmen on a high potential 
system, protected by flexible shields from contact 
with the deadly wires. 

which might cause him to lose his hold 
and fall to the ground, or inflict some se¬ 
vere burn or even kill him. Numerous 
accidents have occurred from this cause. 
The illustration shows a couple of 

workmen engaged at work on top of a 
pole carrying a mass of wires, a number 
of which are protected by these shields. 
At each end of the shield there is a tubu¬ 
lar extension of small diameter which has 
its own clamp, while around the center 
portions of the shield straps are secured 
as just described. 
The conductivity of a metal wire in¬ 

creases as the temperature falls, and one 
of the early suggestions due to Elihu 
Thompson was that power conductors 
should be contained within a tube which 
should be filled with liquid air. This was 
certainly an attractive suggestion, al¬ 
though like many similar ones, charged 
with difficulties and troubles. The wire 
would instantly bum out if anything hap¬ 
pened to interfere with the supply of 
liquid air and adequate insulation within 
a tube might be very difficult. 

Electric Lighting of ûlhe E^.©misñco Dam Roadway 

The lighting of the Kensico Dam Roadway with low level electric lamps, 
in recesses in the parapets. 

T
HE Kensico Reservoir 
is an object of great 
interest from the en¬ 
gineering, architectural 

and landscape points of view. 
Between the Kensico Reservoir 
situated in Westchester Coun¬ 
ty, not far from White Plains, 
to the Catskill Mountain 
source of water supply im¬ 
pounded in the beautiful 
Ashokan Dam Reservoir, there 
is a distance of about 75 miles 
of conduit. 
The conduit is a remark¬ 

able piece of engineering, 
some of it deep-level work far 
underground, crossing the 
Hudson River by a great in¬ 
verted siphon connecting with 
the pipes of New York. 

Provision has been made 
for the care of these 75 miles 
of aqueduct. In old times the 
Croton Aqueduct was consid¬ 
ered a great achievement in 
engineering. Both these lines, 
with the exception of the 
siphons, run on practically an 
even gradient, the one from 
the Croton Reservoir, the 
other from the Ashokan Dam 
to the city local reservoirs. 

In constructing the original 
Croton Aqueduct, a devious 
course was pursued and de¬ 
termined by the contour of 
the surface. The Ashokan 
Dam Aqueduct was made al¬ 
most straight for the greater 
part of its length, and varied 
in depth from surface struc¬ 
ture to many feet below the 
surface. It is these 75 miles 
which the Kensico Reservoir 
takes care of. When it is to 
be cleaned or repaired, the 
Kensico Dam has enough wa¬ 
ter impounded back of it to 
take care of the water supply 
while the Aqueduct is being 
worked on. 

It is a great artificial lake, three and 
one-half square miles in area, with a shore 
line of no less than 40 miles in length. 
It has two dams, the maximum height of 
which is 307 feet, nearly half the height 
of the Woolworth Building, and the maxi¬ 
mum depth of the reservoir is 155 feet. 

It impounds 38 billion gallons of water, 
about 6000 gallons per inhabitant of New 
York. 
The reservoir is crossed at one point by 

a bridge which we illustrate here. This 
bridge with a 2200-foot roadway, 26 feet 
wide, with a 4-foot sidewalk on one side, 
is illuminated by a special type of light 

distribution. A great point is 
made on this reservoir and 
its appurtenances of the 
architectural features. Each 
dam is built with special re¬ 
gard to its effect and it was 
determined that this bridge 
with its 4-foot parapets would 
be impaired in architectural 
effect if poles were placed 
along the sides to carry the 
electric lights. 

Accordingly, a novel system 
of lighting was developed. Re¬ 
cessed openings or ports 13% 
inches square and 8 inches 
deep, with glass-filled doors, 
were constructed in the para¬ 
pets. They are spaced 37% 
feet apart. The ports on one 
side are staggered with re¬ 
spect to the others, that is 
to say, a port on one parapet 
is opposite the central point 
between two ports on the op¬ 
posite one. 
The centers of these open¬ 

ings are 26% inches above 
the road. In each port títere 
is established a 6-volt, 108-
watt Mazda lamp, which is 
operated at 5% volts to in¬ 
crease the durability, and the 
lamps give ample light with 
this reduction. The ports con¬ 
tain a metallic structure for 
carrying the lamp and its con¬ 
nections, and are closed in 
front by the doors with their 
prismatic glass filling, with 
the axes of the prisms verti¬ 
cal ; the doors are locked. 
Back of each lamp there is a 
reflector. 
The effect of this system 

has proved to be so good that 
it will undoubtedly be ap¬ 
plicable to many other places. 
The light from each lamp 
streaming out, crosses the 
road and illuminates the wall 

opposite thereto as well as the surface 
of the roadway. The effect as brought 
about by the staggering of the lamp, con¬ 
duces to an approximate uniform distri¬ 
bution of light, and avoids spottiness and 
contrast. The power required is about 
five watts to the running foot of roadway, 
a reasonable figure. 
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ILo^idl Speakers m Schools 
By Herbert E. Metcalf 

I
N the little suburb of Oakland, Calif., 
known as Piedmont, across the bay 
from San Francisco, many hundreds 
of school children have the daily 

pleasure of listening for a period to the 
various radio programs as they are broad¬ 
casted from far and near, and the prin¬ 
cipal or any visitor to the school may 
speak to any or all of the pupils without 
the necessity of assembling them in a 
central hall—a result made possible by a 
built-in electrical announcing system. 
There is a set of 27 loud-speaking re¬ 

producers, electrodynamic in construction. 
These operate directly from a super-power 
amplifier located in the principal’s office 
and controlled by a selector panel in the 
same location. The power supply Is lo¬ 
cated in the basement and entirely con¬ 
trolled by switches on the amplifier panel. 
All that is necessary to place the equip¬ 
ment in operation for the voice is to press 
the starting switch, throw the keys to 
whichever rooms are desired, and speak. 
If all the rooms are to be addressed, then 
a master key is pressed. A radio receiv¬ 
ing station is located upstairs, and a radio 
connection may be used instead of the 
transmitter microphone. There is nothing 
complicated in its operation, it is used by 

the principal and his assistants daily, and 
with no need for special electricians. 
The 27 reproducers, one for a room, are 

of the standard electrodynamic type, with 
no stepdown. Four wires are connected, 
two for the movable coil and two for the 
field, which is wound to consume about 
one-third ampere per instrument. The 
entire wiring from these instruments to 
the panel is in conduit and was installed 
during the erection of the building. 

All wires lead to the principal’s room, 
coming up in conduit to the main panel. 
This panel may be separated into three 
separate units, the selector, the motor gen¬ 
erator control, and the power amplifier. 
The wiring from the rooms goes directly 
to the selectors which simply conduct the 
modulated output of the power amplifier 
to any or, if desired, to all of the repro¬ 
ducers. When this is done, the field is 
on all instruments, providing a constant 
load for the motor generator. 

Just above on the panel is the motor 
generator control. One switch starts the 
motor generator and also puts the field 
on all reproducers by means of relays. 
Total current is shown on an ammeter, 
and a voltmeter shows plate voltage, or 
the storage battery voltage, as desired, 

by throwing a switch. Another main 
switch allows the motor generator to run, 
performing only the function of charging 
the storage battery. 
At the top of the panel Is the power 

amplifier. This consists of five 5-watt 
tubes arranged so as to give the full 
power output of three tubes on the last 
stage, each with its rheostat. A trans¬ 
mitter is provided and also a switch to 
change from voice reproduction to radio. 

In the basement is a 350 8-volt mo¬ 
tor generator. A 150-ampere-hour stor¬ 
age battery and wheel floats across the 
circuit to stabilize the generator and to 
take care of the field current supply, as 
well as to operate the remote control 
relays. 
The system was designed and built to 

comply with the rigid specifications of the 
school architect. It was installed as part 
of the school’s electrical equipment and 
was installed as work on erection pro¬ 
gressed. Therefore, it may be considered 
a part of the school, not as an addition 
or an after-thought. Numerous other 
architects are drawing these installations 
into school plans, and as the cost is mod¬ 
erate, and the benefits large, undoubtedly 
many such plants will soon be in use. 

New Use for Double SocIKeft Pilots 

OF the great number of manufacturers 
of double socket plugs, there are few 

who realize there is still another use for 
their product, one which would perhaps 
double their sales. 
Nearly everyone at some time or other 

has been left in the dark when a fuse has 
blown at some most inopportune time. 
Groping in the dark to the meter box, 
with the aid of matches, vain guesses 
are made as to which fuses are good and 
which are bad. Dust and dirt on the 
mica window often prohibits the inspec¬ 
tion of the fuse element. It is a case of 
try. and if you do not succeed, try again. 
The double socket plug, however, pro¬ 

vides a way out of this embarrassing dif¬ 
ficulty. The disagreeable feature of fuse 
hunting is done away with by using a 
double socket plug and a small wattage 

A double socket used to hold a plug fuse and a 
lamp; when the fuse blows, the lamp will be 
lighted, thus enabling one to instantly locate the 
trouble. 

lamp in combination with each fuse. The 
plug is substituted in the cut-out in place 
of the fuse plug; the fuse plug is re¬ 
placed in one of the sockets while the 
lamp is inserted in the remaining socket. 
The lamp should be of five, ten, or fifteen 
watts and of the same voltage as the 
circuit. 
By this arrangement it is obvious that 

there is a test lamp permanently installed 
across each fuse. The lamp is shunted 
by the fuse, thus when the fuse blows the 
circuit is then through the lamp, which 
indicates which fuse is blown. The whole 
house may be in darkness, yet this pilot 
lamp will furnish enough illumination to 
change fuses, without unnecessary delay 
and hazard. 

Contributed by C. F. P. Carrier. 
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By Dr. SS. Becher 

Left—The receiver of an apparatus for photographing the voice upon the moving picture film. 
Center—The amplifier cathode tube used in the operation of the talking and singing films here described. 
Right—The great diaphragm, whose vibrations produce the voice and music of adequate loudness and 

synchronizing with the films. 

constructed which was founded upon the 
effect of ionised air. This “electric ear” 
for taking up the voice is termed the 
cathodophone. It comprises the thin, in¬ 
candescing rod of a Nernst lamp, close be¬ 
hind the opening of the horn, and this rod 
in glowing ionises the surrounding air, 

while in his singing part he is still caressing Elsa and 
whispering “We are alone, first time alone !” Here 
you cannot cut out a piece of the gramophone plate to 
make it concur with the action of the pictures. Some 
ten or fifteen years ago numerous patents were 
granted for devices which were said to allow the 
simultaneous appearance of picture and tone, but as 

T
HE problem of the production of 
talking films is as old as the kinem-
atograph itself. As silent scenes al¬ 
ways convey an impression of in¬ 

completeness, many inventors have striven 
to enliven a film by reproducing simulta¬ 
neously with it singing or spoken words. 
The first and most obvious attempt in this 
direction was to bring the gramophone 
into synchronism with the kinematograph, 
but the picture film having the shape of a 
ribbon, and the carrier of sound being a 
phonograph disc, perfect synchronism was 
unattainable. At the moment when the 
words “The Apple Has Fallen” were 
heard, William Tell may not even have 
started to bend his cross-bow. 

In the endeavors to obtain synchronism 

Four views of a face on a moving picture film, 
with the record of the voice enunciating the sound 
of “O” photographed on the left edge. 

of pictures and dialogue, new difficulties 
constantly arose. Faulty parts of a film 
can easily be cut out. without disturbing 
the reproduction on the screen. But what 
would the public say when, for instance, 
Lohengrin already fights with Telramund 

stated above, none of them could attain 
practical value. 

Other inventors experimented with the 
idea of having the lines of speech im¬ 
printed upon the celluloid film, but in this 
case the receiving and manifolding were 
very difficult. The traces of speech being 
made mechanically by the needles, defects 
in the sounds of the gramophone inev¬ 
itably accompanied the reproduction of 
pictures. 
During a very recent period, a represen¬ 

tation of talking films has taken place in 
Berlin which proved a true sensation. 
Speeches, songs, dances accompanied by 
an orchestra, scenes of plays and operas 
were produced with great effect. Even 
the shuffling steps of one actor were dis¬ 
tinguishable in the rear seats of the large 
theatre. Violin, cello, cornet and xylo¬ 
phone each gave its own timbre, and the 
singing voices were quite clear in tone, 
especially in the medium range of voice. 
It is not' claimed that there remains noth¬ 
ing to be improved upon, but no doubt 
there has been thus presented a thor¬ 
oughly well-studied invention. The definite 
synchronism of picture and tone is appar¬ 
ent from the description. 
The inventors are two engineers, Messrs. 

Vogt and Masolle, specialists in high fre¬ 
quency current, and the physicist, Dr. 
Engl." They have been working together 
for three years, taking out more than 160 
German and about 300 foreign patents. 
Mr. Vogt worked on the basis that the 
one film must be the carrier of picture 
and tone at the same time and that the 
tone must not be transferred mechanically 
as by the oscillations of mirrors, lie-
cause" they are too slow to adapt them¬ 
selves to the frequency of the tones. We 
must here consider that we have the sen¬ 
sation of a tone when of from 16 to 25,000 
air waves per second. 
The taking of a voice by means of pho¬ 

tography. A horn receives the sound¬ 
waves. The smallest end of this funnel 
has the shape of a bee-hive. The transfor¬ 
mation of sound,waves, thus received, into 
variations in light intensity, is done by 
electricity : carbon microphones are inap¬ 
plicable and therefore a microphone was 

that is, it makes the air conductive for 
electricity. A very small space separates 
the metal nozzle from the glowing Nernst-
rod and this nozzle and rod form the ter¬ 
minals of an electric circuit, closed by the 
ionised air. If at this same time sound 
waves strike the mouth of the horn, the 
ionisation and the current also are re¬ 
duced in rhythmic accord with the sound. 
This current is thus subjected to diminu¬ 
tive variations of but 0.000,001 ampere, 
hut by means of a specially constructed 
amplifier (cathode tube), the electric va-

Scenes in a moving picture drama; on the left 
are shown the photographs of the voice to accom¬ 
pany the drama, perfectly synchronised therewith. 

nations are increased enormously. The 
sound waves are thus converted into elec¬ 
tric currents, which fluctuate in accord 
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with the fluctuations of the voice. The 
currents are conducted to an “ultra-fre¬ 
quency lamp” in which the fluctuations of 
current are transformed into fluctuations 
of light. 
The violet ray radiation of this lamp, 

which is constructed upon the principle of 
the Geissler tube, has the property of 
converting electric waves into practically 
identical variations of light. Even a whis¬ 
per in a distance of from 15 to 30 feet af¬ 
fects them. The fluctuations of light of 
this lamp are photographed through a 
narrow slit and reproduced upon the mov¬ 
ing film ; they appear as fine stripes side 
by side with the picture. This combined 
voice negative is developed and printed 
exactly as in the case of ordinary films. 
The transformation of the voice photo¬ 

graph into sound wares is performed in 
the following manner: Through the part 

of the film carrying the sound photograph, 
a small shaft of light is passed, whose in¬ 
tensity is governed by the sound-photo¬ 
graph, as we have termed it. The light 
thus caused to vary in intensity, reaches 
a photoelectric organ, the “electric eye.” 
The photoelectric cell depends on the ac¬ 
tion of a metal film in an atmosphere of 
neon ; no selenium is used. This film pos¬ 
sesses the property of emitting electrons 
in accord with the changes of light inten¬ 
sity affecting it, and thus of altering with¬ 
out lag the electric conductivity of the 
tube. These weak electric alternating cur¬ 
rents are now strengthened by a rein¬ 
forcer, and are capable of setting in action 
the reproducer called the statophone 
(electric mouth), with considerable inten¬ 
sity. So far it had not been possible by 
means of the ordinary telephone receiver 
to obtain a strength of sound sufficiently 

ErleeliFHC Glo.e PoU 
THE glue pot illustrated here is of 

water-bath construction and is pro¬ 
vided with a thermostat to govern the 

A glue pot of the double heater type, the water 
in the outside vessel being protected from evap¬ 
oration by a cover, and provided with a liquid 
thermostat to regulate the electric current and 
thereby maintain a constant temperature. 

current received by the heating element. 
Glue, it is claimed, possesses the greatest 
holding quality at a temperature of 150-
175 degrees Fahrenheit, and if it falls to 
the neighborhood of 100 degrees or rises 
to 176 degrçes Fahrenheit, it loses some 
of its adhesive qualities, or, rather, its 
tensile strength. 

Immediately above the heating element 
there is a tube which contains a volatile 
liquid which is made to operate the switch 
automatically, so as to turn the current 
on or off, according to the temperature. 
In this way the heat is increased or di¬ 
minished for a few degrees’ excess or a 
few degrees’ fall of temperature. The 
operation is entirely automatic, so that 
the glue pot can be left unattended with¬ 
out any danger of boiling over or of heat¬ 
ing the glue too hot. 
The glue container is of cast aluminum : 

below the heating element there is an air 
space protecting the bench from heat. A 
straight bar extends across the center of 
the pot, on which the glue brush can be 
wiped off. The annular space surround¬ 
ing the glue pot is closed with a metallic 
skirt or petticoat plate, which measurably 
restricts evaporation of water. There is 
a temperature gauge, and a peep hole with 
a faceted glass window in the base, per¬ 
mitting the workman to watch the oper¬ 
ation. 

AN unusual place for a fire was located 
when the Consolidated Gas and Elec¬ 

tric Company in Baltimore discovered a 
blaze on a high-tension transmission line. 
Fumes from a fertilizer plant coated 

an insulator with a presumably organic 
deposit, which in wet weather served as 
a conductor, started a current leak and 

Cwiws Fiffe 
caused the current to set fire to the hick¬ 
ory pin supporting the insulator. 
When this was discovered the 4000 

volts of the circuit had forced a current 
through, which had almost burned the 
pin away. 

Some Interesting Articles Ap¬ 
pearing in the February 
Issue of “Radio News” 

On the Transmission of Waves. By 
Sir Oliver Lodge. 

Electrons, Electric Waves and 
Wireless Telephony. By Dr. 
J. A. Fleming. 

Keeping the Public Sold. By Arm¬ 
strong Perry. 

Damping; Its Meaning, Causes and 
Effects in Radio. By Louis 
Frank. 

Alkali Vapor Detector Tubes. By 
H. A. Brown and C. T. Knipp. 

Mr. and Mrs. Brownlee Hold Hands. 
By Ellis Parker Butler. 

Super- Regenerative Amplication. 
By William M. Smith. 

The Reflex Circuit. By J. L. Golds¬ 
man. 

The dark spots on the insulator indi¬ 
cate the density of the coating, as these 
spots were made by scraping off the de¬ 
posit with a knife. 

Two views of an insulator pin on a high tension 
transmission line pole, where a fire was caused by 
a surface current leak. 

loud for large rooms without impairing 
the intelligibility of speech. This difficulty 
has been overcome by the invention of a 
new electrostatic telephone which most 
satisfactorily renders sound of the lowest 
as well as the highest frequencies in equal 
strength and intensity. The disc of the 
statophone has a diameter of sixteen 
inches. 
The reader will already have recognized 

that we have here a series of inventions, 
the significance of which far surpasses 
their applicability to the kinematograph. 
Word and tone may now be preserved and 
transferred without picture in a manner 
thus far lacking. Politicians, scientists 
and clergymen may now speak to large 
assemblies. The reproduction of concerts, 
of good house music, may now be done by 
the films, which allow reproductions of 
unlimited length. 

EHecliric SiOeir 
r 

A most ingenious electric sifter agitated by a 
motor purposely thrown out of dynamic balance. 

ONE of the great difficulties encoun¬ 
tered in the operation of rapidly ro¬ 

tating machinery is to secure dynamic bal¬ 
ance. A fly wheel may be in perfect static 
balance, so that when mounted in its bear¬ 
ings it will remain in any position in 
which placed, yet if rotated may shake 
the frame in which it is mounted so vio¬ 
lently as to make the machine useless. 
This very defect is utilized in the sifter 

illustrated. There is a sieve from whose 
center a case descends which contains the 
motor. It is a vertical motor with sta¬ 
tionary armature whose field and housing 
rotate. The housing is purposely thrown 
out of balance by a counterweight, so as 
to produce a violent vibration when it 
rotates, exactly what strenuous efforts 
are made to avoid in most machinery. 
To operate it, the machine is hung up 

at any desired place at a height which 
makes it easy for the w’orkman to intro¬ 
duce material : current is taken to the ap¬ 
paratus by a flexible conductor, the motor 
starts into action, violently shaking the 
sieve over a small range of vibration and 
sifting any material most effectively. The 
motor is suspended by a block and fall 
or any adjustable arrangement, so that it 
can be set at such a height that the work¬ 
man can easily shovel sand or other ma¬ 
terial into it. 
The case of the motor Is dust-proof and 

cooling air Is drawn in at the top of one 
of the three arms, and after it is cir¬ 
culated about the motor, is blown out at 
the top of another arm. With an 18-Inch 
sieve we are informed that such a sifter 
will keep two workmen shoveling at top 
speed, who will at that prove insufficient 
for keeping it at full efficiency. The claim 
is advanced that the work of twelve men 
can be accomplished by the electric sifter. 
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Electric Automobile for Children 
Left—A front view of a miniature electric car 

for children's use, with disc wheels, rubber tires, 
and ail modern improvements. 

Right—A side view of the little car, which seems 
able to carry more than its allotted number, in this 
respect resembling its larger brethren. 

THE miniature electric car described 
here is adapted for operation by 

children ; it is not a toy, but a real car. 
We believe the illustrations show that 

there is a real chauffeur at the wheel. 
The body is made of white wood, has a 

stream line hood, and is carried on a steel 
chassis. There is a front and rear 
bumper covered with sheet aluminum. 
The car has four disk steel, roller-bearing 
wheels with large rubber tires. The 
speed controller, which is in a metal box 
under the car as shown, has four contacts 
immersed in oil and each contact is con¬ 
nected to four No. 14 nichrome resistance 
wires in parallel in porcelain tubes, giving 
a variable speed to the motor. 
The regulation automobile brake design 

is used but with only one brake lining. 
This car has a strong 6-volt motor ; bicycle 
sprockets and chains are used to make 
the speed about 12 miles per hour. Under 
the car is a 200-ampere switch with lock, 
so that the car may be locked when not 
in use or when repairs are to be made. 

Two 6-volt storage batteries are connected 
in parallel and rest on rubber mats under 
the hood. On the dash is a porcelain 
receptacle which Is connected to the bat¬ 

teries and a rectifier is plugged into this 
receptacle to charge the batteries from 
110-volt alternating-current circuit. When 
the batteries are charged the car will run 
about five miles. 

Contributed by E. B. Stack. 

Ellectrocuûmg FHies 
FLIES are dangerous; hygiene dictates a deadly war against them. But the 
ways of destroying them are relatively 
few, the best known being the several 

1. Section of the electric fly-trap with its con¬ 
nections all designated and described, showing 
what becomes of the flics. 

kinds of flypaper. These papers, however, 
whether poisonous or adhesive papers, al¬ 
ways present a disagreeable appearance 
in proportion to their success. 
We have here a new fly-killer, of a quite 

different principle; to the feature of high 
efficacy it joins that of cleanliness, and 
one might almost say of elegance. The 
principal original feature is that it elec¬ 
trocutes the victims. 
The device consists of a bar of insulat¬ 

ing material (A), which may, for exam¬ 
ple, be wood, on which are wound two 
electric conductors (B) (C), perfectly in¬ 
sulated one from the other; each wire at 
one of its extremities is connected with 

one of the leads of an electric circuit, the 
other extremities being without connec¬ 
tions, so that the circuit is opened. The 
apparatus shown in Fig. 1 is connected 
at (D) and (E) to the two leads of a 
house circuit. 

If a fly alights upon the bar (A) it 
brings the two wires (B) (C) into com¬ 
munication through its body ; a spark 
jumps across and the insect is lightning-
struck. He falls into the funnel (F), 
then into the recipient (G), which is 
filled with water containing a few drops 
of kerosene. Here he is definitely asphyx¬ 
iated. The funnel (F) and the recipient 
(G), locked to the bar of the électrocuter 
by means of springs or a bayonet joint, 
are easily detached, so that the apparatus 
may be quickly removed for cleaning 
whenever such may be necessary. 
As a means of attracting the flies, an 

odoriferous liquid may be brushed over 

3. A section of a special construction of the 
electric fly-trap, whose functions are not so per¬ 

ceptible and which is of more desirable contour. 

the bar (A). It is to be observed that 
the fly-killer consumes no current except 
for the brief instant of an electrocution. 
Figure 1 shows a view, partly in section, 

2. A perspective view of an electric fly-trap; the 
flies, alighting on the stem or vertical shaft, are 
electrocuted and fall through the funnel into the 
globular receptacle below. 

of the apparatus, and Figure 2 shows the 
exterior in elevation. 

Figure 3 shows a model slightly differ¬ 
ent and particularly elegant, which will 
serve for living apartments. It has the 
appearance of a night light; it contains 
an electric lamp burning behind a screen, 
and within a translucent case, whose bot¬ 
tom is the recipient for the electrocuted 
flies; on an insulating cylinder (A) are 
wound the two conductors (B) and (C), 
whose action is the same as has just been 
described ; during the evening the flies, 
attracted by the light, fly around the 
apparatus, try to walk upon the wires, 
and the contact kills them. 
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Vanniûy Case Powerful lElec^TÍc L-sumÉeirini 
THE illustrations tell the story of this 

accessory to the lady’s outfit. All of 
us have some idea of what a vanity case 

A vanity rase containing, in addition to its mys¬ 
teries, an electric light and the usual mirror, so 
that the possessor can use it in a darkened place. 

is, although not all of us have penetrated 
its dark mysteries. These mysteries will 
be dark no longer, for the electrician has 
now placed in the vanity case an electric 
lamp, which is lighted by touching a but¬ 
ton. In the cover of the ease there is a 
mirror, and the light when the button is 
pressed, illuminates the face of the user, 
so that she can see her reflection in the 
glass and guide her actions accordingly. 
The lighting system is built into the 

case with a concealed battery, the battery 
and lamp both being of standard type so 
that they can be purchased anywhere, 
and this latest vanity case is made in 
several sizes and styles for different re¬ 
quirements. Some of us prejudiced males 
would even hope that the lady’s face 

would appear ̂so well under these condi¬ 
tions, that sha would leave the contents 
of the case undisturbed, believing that 
the Creator knew what he was about 
when he endowed her with natural 
charms. 

A view of the vanity case in use, showing also a 
different design of the same, of rectangular out¬ 
line. 

THE illustration in itself is almost suf¬ 
ficient description of this magnified 

flashlight. Flashlights are not altogether 
satisfactory, being quite apt to give out 
in an emergency, and their batteries not 
being of large size, they give but little 
light as the size of the lamp Is restricted 
naturally. The fact that they concentrate 
the light into a beam which spreads but 
little is the principal cause of their use¬ 
fulness. 
The lamp we illustrate has an alumi¬ 

num case which contains two number 6 
dry cell batteries. These are the same 
batteries that are used for operating bells 
and are able to take care of somewhat 
heavy service. The lamp is a three-volt 
bulb. It is placed in a center of a re¬ 
flecting mirror and has a focusing ad¬ 
justment, so that it can be pushed back¬ 
ward or forward to change the diver¬ 
gence or spread of the reflected shaft or 
beam of light. The reflector is enclosed 

A hand electric lamp fitted with three dry cells 
or a storage battery, so as to constitute a thor¬ 
oughly practical lantern, and one whose battery 
will last on account of its size and capacity. 

by a glazed door of wire glass. It is 
obvious that this is considerably larger 
and a more serious proposition than the 
little flashlight with which we are so fa¬ 
miliar. We are informed that this appli¬ 
ance was used extensively by the army 
overseas, and a military type is still man¬ 
ufactured which is intended for the reg¬ 
ular army equipment. 
An interesting variation on the dry bat¬ 

tery lamp is one which is equipped with 
the Edison storage battery. Of course, 
the battery is heavier than the miniature 
flashlight battery, but the weight of the 
rest of the lamp is kept down as much as 
possible. It is put at four pounds without 
the battery. 

Tlhe 33TBim°E,as’ IP Bu omis 9 9 MairceH Electric Wave? 

An alarm for a deaf man, to be placed on his 
desk with his inkstand, to notify him when the 
telephone is calling. 

ONE of the executives in a large-sized 
office, being quite deaf, was unable 

to hear the telephone bell ringing under 
his desk. Bells of various tones were ex¬ 
perimented with, to no avail. 
Some success was obtained by removing 

the polarized ball from the regular box, 
placing it in a neat box forming a com¬ 
bination bell-box and inkstand for the 
desk, with the bells directly in front. 
The bell hammer was painted white, so 
as to be more readily discernible in case 
of doubt as to its ringing. A small flag 
fastened to the hammer fluttered when the 
bell rang. 
These contrivances were helpful but not 

wholly efficient. Two short pieces of silver 

wire were fastened, one to the bell ham¬ 
mer and one to an insulated support, so 
that they touched when the bell rang 
and thereby closed the circuit to a small 
battery flashlight which flashed across the 
desk. Tlie accompanying illustration 
shows the connections and the appearance 
of the finished combination. 
This apparatus, which served effica¬ 

ciously for the deaf man, was promptly 
dubbed the “tin-ear phone.” 

Contributed by V. II. Tonu. 

Connections for the flashlight alarm for giving 
an ocular signal when the telephone is calling. 

PRACTICAL ELECTRICS has fre¬ 
quently had the pleasure of illustrating 

articles which interest the fair sex and 
which are designed for their alleged im-

A Marcel waver, the electric current being called 
upon to give the desired effect to the coiffure. 

provement, although some of us think that 
nature made the members of that sex 
almost perfect. 
The illustration with this article shows 

correctly shaped tongs for marcel waving 
the hair. The reason for its shape is ob¬ 
vious; it clamps the hair between the two 
dies of tlie tongs, as the mechanic would 
call them, and these are warmed by heat¬ 
ing coils, one within eacli piece. 

It is claimed that the apparatus works 
successfully on hair of different qualities, 
that it uses tlie minimum of heat which 
will effect the purpose, and that the wave 
produced will last a number of days. It 
is built for 110 to 115 volts, which is the 
voltage of the everyday house circuit and 
uses one-half ampere, the power consump¬ 
tion representing about 55 watts. 
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Traveling Electric Beautification 
OF late years automobiles 

have been used a great 
deal by campers. While this 
seems perfectly natural in the 
West and less settled parts of 
the country, here in the more 
settled East a great deal of 
open-air living is indulged in 
by automobiiists. Trailers may 
be drawn along with an auto¬ 
mobile to carry camping appli¬ 
ances, or if the family is not 
too large the automobile itself 
will carry everything needed, 
Including tents, sleeping bags 
and cooking appliances. In a 
great many cities and towns, 
public parking places are pro¬ 
vided, where automobiiists can 
spend the night, so that the 
motor car is acquiring a new 
significance in our life. 
As every car has its starting 

battery now, electricity is al¬ 
ways available for minor uses, 
and the illustration shows a 
switchboard designed to further 

The storage battery of an automobile connected to a special switch-
boaid, so that a lady occupant can employ electrical toilet appliances for 
the purposes best known to herself. 

such uses as illustrated. The 
lady, who looks suspiciously 
neat for an automobilist, is us¬ 
ing electricity for some of those 
mysterious performances in the 
line of beautifying the face, 
which members of her sex are 
so fond of indulging in. 

It will be observed that there 
are two wires leading out from 
the switchboard, one connected 
to the appliance in the lady’s 
right hand, and the other to the 
mirror-like object in the left 
hand. In this way an electrical 
massage or some similar pro¬ 
cess is carried on, right in the 
open, as well as if it were con¬ 
ducted in a professional estab¬ 
lishment. 
After the automobile has 

marked the complexion with the 
toil of travel, It is obliging 
enough to supply an electric 
t reatment for restoring the face 
of the weary traveler to its 
pristine freshness. 

Æ New Moi Water IF 

T
HE arrangement which we describe 
here appears to be among the most 
practical because it is simple, 

hygienic and its adjustment cannot be 
disturbed. 
There are no interior metallic resist¬ 

ances requiring time to develop heat, and 
which oxidize. The water Itself, traversed 
by the current, is at once heated thereby 
and sterilized, conducing to economy and 
hygiene. 
The faucet again can supply cold water 

just like an ordinary one, and a simple 
turn of the handle starting the current 
gives warm water at any temperature up 
to that for which the apparatus is regu¬ 
lated. 
The Instant the handle is turned the 

water runs warm at a temperature deter¬ 
mined at will by the position given to the 
handle. Whatever kind of electric current 
is employed, one can never be shocked, the 
connections being studied out for this re¬ 
sult. If the water is cut off by any acci¬ 
dent, the current is cut off also. No de¬ 
terioration of the apparatus can result in 
such case, something which, when metallic 
resistances are used, or when gas heat is 
used, may readily ensue. The faucet is 
made in different models for all ordinary 
alternating currents used in our cities and 
elsewhere, and replaces without difficulty 
the ordinary water faucet. 
The illustration shows this faucet with 

a partial section for elucidating the prin¬ 
ciple of its action. The electric current 
from a wire (D) reaches a tubular elec¬ 
trode (A) made out of inoxidizable car¬ 
bon, and passes through the water which 
circulates around it, heats it and goes to 
the second outer concentric electrode (B). 
After being heated between the two car¬ 
bon electrodes, the water escapes at the 
bottom of the faucet, its course being indi¬ 
cated by the arrows. The water and elec¬ 
tric current are both turned on by the 
one handle (M), which governs the rate 
of both currents. 
The small model will supply a pint a 

minute of water at a temperature about 
90 degrees Fahrenheit, with an expendi¬ 
ture of about half a kilowatt. A larger 
model can heat up to six times this 
amount, using a maximum of 5 kilowatts, 

A very interesting hot water faucet, heating 
water as required by current passing between car-
bon electrodes. 

while a still larger one can take care of 
8 to 24 pints per minute, giving a temper¬ 
ature in excess of 320 degrees Fahrenheit, 
using from 12 to 22 kilowatts. The effi¬ 
ciency is nearly theoretical and reaches 
about 97 per cent. 

Three views of probably the smallest flashlight 
made, which will fit in your pocket. It is made in 
Germany and occupies a little more room in the 
pocket than he German mark. 

F BOM Germany there comes the diminu¬ tive flashlight illustrated here, which 
to all intents and purposes consists of 
three pieces, although if we completely 
dissect it, there will be found several 
more. 
The front part carries the lamp ; un¬ 

screwing it, a cylindrical battery appears, 
stowed away inside the lower portion of 
the case, in which it rests loosely. For 
the purpose of our photographer, the little 
flashlight was unscrewed and the three 
elements put side by side. It certainly is 
the acme of simplicity. It is a little over 
two inches long, and perhaps five-eighths 
inch in diameter. To cause the lamp to 
light, the upper part is screwed home on 
t he lower. This completes the battery cir¬ 
cuit, so that the screwing action repre¬ 
sents the closing of a switch. On un¬ 
screwing the upper part, the circuit Is 
opened and the lamp ceases to give light. 
Not only cheapness of construction, but 

convenience of operation is conduced to by 
the absence of any switch, for switches on 
flashlights have a way of behaving in a 
rather annoying manner, at least such is 
the experience of the writer. Here we 
have no switch. 

In ordinary flashlights, the switch often 
seems the defective part, not operating as 
smoothly as it should, but giving the feel¬ 
ing of uncertainty. Here the switch 
problem is absolutely abolished with the 
original switch. A simple turning of the 
two sections of the tube together closes 
the circuit and lights a lamp. 
A frequent way of expressing the sim¬ 

plicity or complexity of machines, as the 
case may be, is to give the number of 
parts, and when in the most ordinary ma¬ 
chine all the pieces are summed up, 
screws, nuts, bolts, etc., the number some¬ 
times is astonishingly large. But here we 
have a structure in three main pieces, un¬ 
less we wish to count the parts of the 
battery and the bulb as units. It is com¬ 
posed mainly of three parts, exactly as 
shown in the illustration. Simplicity cer¬ 
tainly could not go much further or do 
better in the way of producing the ulti¬ 
mate flashlight which, small as it is, is not 
a toy, but lasts a reasonable time and 
gives a fairly good light. 
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Steering Wheel Alarm Button 
'HE illustration shows a very neat ap¬ 
pliance to be screwed upon the top of 

An ornamental and useful steering post alarm 
button, giving a light, as well as sounding the 
horn. 

the steering bar of an automobile, In the 
center of the steering wheel. 
Within the shell there is a lamp, and 

four windows are cut through the bottom 
of the shell, so that when the lamp is 
lighted the line will shine out, producing 
a pleasing effect. 

In the upper part of the shell there are 
four contacts, one pair marked (aa), the 
other pair marked (bb). There are two 
concentric push buttons, each pressed up 
by its own spring. One button is marked 
(A), and the other is marked (B). The 
driver presses down the buttons, both of 
which can be depressed by one motion, 
the button (B) first descends, bridges the 
space between the contacts (bb), thereby 
closing the circuit through the horn and 
sounding it as usual. If it continues to 
push, the springs (dd), yield to the pres¬ 
sure, and the outside concentric button 
(A), is forced down against the contacts 
(aa). This closes the circuit through the 
lamp, so that now the horn Is sounding 
and rays of light emerge from the top 
of the steering column, giving a sort of 
visual alarm and producing a very attrac¬ 
tive effect. The illustration shows the 
connections very clearly. 

Contributed by Francis J. Lorenz. 

A Magneto Horn 
THE magneto horn is an instrument of 
1 the buzzer type, through which the 
requisite Impulses of current for making 
sound are given by a hand alternating 
current generator. On turning the handle 
the rapid successions of impulses occur, 
acting on the magnet of the horn : the at¬ 
traction repels the soft iron disc in front 
of the poles of the magnet, producing the 
characteristic sound. 

Connections and wiring for sounding an alter¬ 
nating current horn on a direct current circuit. 

The illustration shows how such an 
horn, which, if connected to a direct cur¬ 
rent, will give no sound whatever, can 

by mediation of a buzzer be made to act 
without the necessity of a generator. The 
buzzer is put in line between the battery 
and the horn, and in the case of an auto¬ 
mobile, for which it is specially designed, 
the starting battery with grounded circuit 
actuates it. 
A contact screw is placed at the upper 

end of the armature of the buzzer and 
is connected to ground. When the switch, 
which may be on the steering columns, 
is closed, the buzzer starts its armature in 
rapid vibration, the armature is in circuit 
with the coils of the buzzer and the horn 
proper, so that the vibrations of the buzzer 

A view of the general lay-out and distribution of 
parts of the circuit for a magneto horn sounded 
by a buzzer. 

armature are transmitted to the magnet 
of the horn and the sound is produced as 
long as the switch is left closed. This 
gives a sort of Klaxon effect. 

Oil Level Annunciator 
AYING burnt out the bearings in 
my car several times during my 
long drives through the country, 

due to lack of oil, I devised a simple ap¬ 
paratus for determining the amount of 
oil in the crank-case without my leaving 
the driver’s seat. The device serves to 
warn automatically and also stops the 
engine at the same time. 
The apparatus works in the following 

manner : To determine the amount of oil 

in the case, press the button on top of a 
box mounted on the dashboard and the 

A system for indicating the height of oil in the 
oil reservoir, applicable also to the gasoline tank. 

light will tell the amount. If while driv¬ 
ing the oil falls to the danger point, both 
a light in the box and the buzzer will 
automatically give a warning of this. If 
the warning is disregarded and the oil 
falls below the “Danger" point, the igni¬ 
tion coil will be short-circuited automati¬ 
cally, the motor will stop, and a light will 
be lighted behind the transparency 
“Empty.” The motor cannot run unless 
the oil is replenished. 
The box, which is mounted on the dash, 

is made of metal or wood of any required 
size. In this box there are horizontal 
partitions, giving, with top and bottom, 
five compartments, with a lamp in each. 
The “Danger” compartment has a small 
buzzer included and the “Empty” com¬ 
partment has a resistance unit—any 
standard 6-volt automobile resistance unit 
will do. This is shunted across the bulb 
in the danger compartment to insure a 
perfect circuit in case the bulb is burnt 
out. 
The front of the box is made of glass 

which is painted with the necessary let¬ 
tering as shown. From the box the wires 
run to the contact chamber as shown, and 
also the wires coining from the switch 
and the ammeter. The push-button con¬ 
trols the lamps in the “Full,” “% Full” 
and “% Full” compartments; the other 
lamps operate automatically. 
The contact chamber Is made out of 

fiber or other insulating material. 
Contributed by Frank P. O'Nell. 
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Details of the wiring and connection of signals 

and alarm for disclosing the condition of the oil 
supply. 
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Agemg Wine® Electrically 
By Jaccqpuies Boyer 

Paris Correspondent, Practical Electrics 

T
O quickly impart to wine and al¬ 
cohol the bouquet which a slow 
oxydation and constant care give 
it after a long sojourn in the vaults, 

is a problem which Professor Charles 
Henry, the eminent director of the Physi¬ 
ological Laboratory of the Sorbonne has 
taken up, after so many others have un¬ 
successfully attacked it. 
Abandoning the chemical agents used 

in the experiments of his predecessors, 
he uses the magic of electricity to quickly 
remove rankness and impurities from the 
new juice of the 
grape, or the dis¬ 
agreeable taste from 
the products of the 
distillery. 
Professor Henry’s 

experimental arrange¬ 
ments are very sim¬ 
ple. He places his 
tub or any other re¬ 
cipient full of the 
liquid to be treated, 
in an electrostatic 
field of 60,000 to 120,-
000 volts. This dif¬ 
ference of potential 
he obtains by means 
of an induction coil 
placed in parallel in 
an alternating cur¬ 
rent. But in case 
there is only a direct 
current at his dis¬ 
posal it has to be 
transformed into the 
alternating current 
by means of a rotary 
converter. 
This treatment can 

also be applied by 
coupling the trans¬ 
former with an alter¬ 
nating current dyna¬ 
mo driven by an in¬ 
ternal-combustion en¬ 
gine. Whatever is done 
tlie liquid is placed in contact with the 
two electrodes of the circuit by means of 
electrodes enclosed in glass tubes with 
cocks and -which Professor Henry calls 
the “purgers,” because under the influence 
of the electrostatic field the impurities 
collect there in the course of the operation. 
On the other hand, between each pole 
and each purger there is interpolated a 
point and a disc for affecting the cur¬ 
rent. 
According to the reports from the noted 

investigator, the electrostatic field effects 
all the ageing of the wine in a most eco¬ 
nomical and efficient way by acting on 
the colloids, the diastases and the microbes, 
the three principal factors of the normal 
evolution of grape juice from the time of 
its flowing out of the press up to the final 
stabilization of its different constituents. 
The colloids play a most important rôle 
in this matter, although they are present 
only in a few one-thousandths, in the 
composition of the wine; considering the 
minuteness of their particles, sometimes 
only a twenty-five-millionth of an inch in 
diameter, and on account of their Brown¬ 

ian movements they multiply the surfaces 
of contact between two surfaces dissem¬ 
inated through the liquid mass; Their 
accelerating function in the wine-produc¬ 
ing reaction is undoubtedly a catalytic 
phenomenon. In any case, the electro¬ 
static field separates the traces of colloids 
into particles, neutral, positively electri¬ 
fied, or negatively electrified. As true 
and real an ionizer as heat, as ultra¬ 
violet rays, or as acids or alkalis, this 
process has the advantage over these 
physical agents of easier manipulation. 

On the other hand, the diatases of the 
yeast, so important in the formation of 
the bouquet and the taste, decompose the 
constituents of the must into fragrant 
products by oxydation or reduction. ( Oxy¬ 
dases or catalases.) Complex colloids 
lower the temperature of the reaction, and 
as a slight difference in potential excites 
their reaction, a strong electrostatic field 
destroys them. In the third place, the 
colonies of microbes which are found in 
wine are also characterized by their elec¬ 
tric polarity. Thus, for example, the 
yeasts and the bacteria are negative. 
Other bacilli are positive. The first fly 
to the positive pole, the others to the 
negative pole. 
These facts, experimentally determined, 

enable us to foretell the action of an 
electrostatic field on vinous fermentation ; 
if feeble, it excites fermentation, but if 
strong, according to its intensity, it re¬ 
tards it, finally stopping it altogether, on 
account of the attraction of the microbes 
to the electrodes, and according to the dis¬ 
organization of the diastases. We can then 
improve deteriorated wines and accelerate 

the ageing of good wines by subjecting 
the diastases to catalyzing action. In short, 
the good effects of Pasteurization are 
produced without the attending incon¬ 
veniences, for it does not destroy the 
micro-organisms required for the normal 
evolution of grape juice. 

Professor Henry has subjected different 
wines from Touraine (Chitenay et Vou-
vray) to a feeble electro-static field, and 
after a single treatment he compared them 
with samples taken from the same casks. 
According to his notebooks, which he 

opened before us, this 
system would advan¬ 
tageously replace fil¬ 
tering processes, so 
risky as regards the 
quality and bouquet 
of wines, as such proc-
esses introduce 
coagulating impuri¬ 
ties and chill the 
liquid. This process 
will make unneces¬ 
sary the usual purifi¬ 
cation by albumen or 
chemical treatments, 
always disadvanta¬ 
geous to the quality 
of the product, and 
often injurious to the 
health of the con¬ 
sumer. 
According to the 

size of the hogshead, 
each operation lasts 
two to three hours 
and requires some 
kilowatt - hours, per 
kiloliter. When there 
is no difference to be 
detected between the 
liquid in the purgers, 
emptied from time to 
time, and that of the 
casks, whether tried 
by taste or bacterio¬ 
logical examination, 

or chemical analysis, the current is cut off. 
In general, after this treatment, the per¬ 

centage of alcohol in the wine in the bar¬ 
rel diminishes, as well as its total acidity. 
The aldehydes and ethers change consid¬ 
erably. In the purgers are found albumen, 
sugar, sulphur, iron and substances of 
disagreeable odor, without counting the 
more or less important agglomerations of 
“vinegar plant.” Mycoderma aceti or Sap¬ 
rophytes, of other low forms of fungi, and 
of bacteria. 

Finally, the difference between the orig¬ 
inal wines and the wine which has been 
treated increases with time, which the 
colloidal character of the constituents ex¬ 
plains perfectly. It is easy to understand 
why the electrostatic field cures wine of 
bitterness and of its other troubles and 
stops secondary fermentation. 
The new treatment of Professor Henry 

is so firmly based on scientific principles 
that its application is being tried in im¬ 
portant wine making establishments and 
distilleries to see if the promises of the 
laboratory can be carried out on the indus¬ 
trial scale. 

An electrostatic field of upwards of 60,000 volts is used to improve wines, producing the 
effect of natural "ageing,” and decomposing the unpleasant impurities of new wine. 
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Small HydiroeHectric Plañí 
By A. IL. Cavanahglh 

A
 PLANT of this design will be found 
to accomplish perfect work on the 
farm or for many other uses. It 
will operate as well, and In many 

cases better, than the expensive systems 
on the market. After you have figured 
up your needs and obtained prices for the 
commercial systems, then figured out what 
this one will cost, you will find it possible 
to save a substantial sum by constructing 
your own plant. 
For purposes of reference, we will as¬ 

sume that you want a farm plant (the 
dimensions, etc., will be no different in 
any locality, except that the farm usually 
offers a better location for plant). Select 
your site—If possible a stream with rock 

the plant. The voltmeter and ammeter 
used on the switchboard can be purchased 
from some local electric shop cheaper than 
they can be made. They are not abso¬ 
lutely necessary, but prove a convenience 
in showing just how much power the 
operator has, and whether he can add an-
other machine of some sort to the list he 
lias already running. This figure also 
shows the concrete block on which the 
dynamo is set to eliminate vibration. 
Perhaps the most difficult “job” of the 

whole thing is the making of the dynamo, 
and yet it is not a formidable undertak¬ 
ing if directions are followed carefully. 
Of course, the usual way is to purchase 
this, but the one for the purpose can be 
made at less cost, and besides it is difficult 

Fig. 6. A portion of the water wheel, showing 
the buckets and how they are placed to hold the 
water and produce the power. 

to obtain a machine of the right kind— 
one that would work at as low a speed as 
the operator is likely to require. 
The machine here described, and to be 
used on this plant, is a direct current 
generator, and should develop at least 
one-half kilowatt, nearly a horsepower, 
in good running condition. In order to 
be of tlie highest efliciency, it must 
have closely fitting parts, and for this 
reason should lie carefully machined. 
There should be as little clearance as 
possible between the armature and the 
pole faces. A %-inch shaft of machine 
steel should be used for the core of the 
armature. Sheets of iron should be cut 
as in (A), Fig. 8, enough to make a 
thickness of 10 inches. An equal num-
ber of paper sheets (but mica is bet¬ 
ter) should lie cut of exactly the same 
size and shape; the dimensions of 
these pieces are shown in the illustra¬ 
tions. Cut the notches by dividing the 
rim into 12 parts find cut every other 
section to a depth of three-quarter 
inch, dovetailing on each side to retain 

the wires. The hole in the center should 
be just big enough to press on the shaft, 
after which the entire bunch of metal is 
keyed on the shaft by drilling holes close 
to the outside sheets and inserting screws, 
making a compact cylinder of iron. 

sawed way through on 

Fig. I. 
st ruction 

stream will greatly reduce the cost of 
concrete. 

Fig. 4 is a detailed drawing of the 
wheel. (A) is a side view and (B) is the 
full view of the wheel. Each rim is made 

Fir. 3. A general view of the mill and dam, 
with the overshot water wheel and some dimen¬ 
sions. 

Fig. 1. View of a miniature power house and 
water wheel with the dam in the background; a 
farm hydro-electric power station. 

bottom, as it offers a good foundation for 
tlie dam, which should preferably be of 
concrete, though stone and mortar will 
make a good one. For the plant here 
described the dam should be about 
seven feet high at its center or highest 
point. 

Fig. 1 shows a front view of plant 
and dam. Fig. 2 shows a side view 
from tlie wheel side of tlie house, and 
a cross section of the dam near the 
center. A door is placed in the side 
opposite the wheel. The house itself 
may be built of ordinary lumber, 2-inch IZZQ 
by 4-inch timbers forming tlie frame. I— 
covered with weather boarding or 
“shiplap,” and the roof with shingles, 
or else whatever is most convenient. 
The cost of the house is a trifle, espe¬ 
cially on the farm, where scrap lumber 
can be found around the place. Stones 

shaft extending all the way through the 
house. 

Fig. 5 shows a bearing (B) whicli is 
formed of babbitt metal held in place by 
two blocks of wood, as shown. Pour the 
metal directly in the wooden blocks in two 
pieces—a top and a bottom. Set screws 
will hold the block in place, also provid¬ 
ing a method of taking up wear in the 
bearings. Fig. G shows tiie way of mak¬ 
ing the buckets on the wheel. Boards 
one inch thick by 16 inches wide may be 

Í10" 
Diagram with dimensions for the con-

of the overshot water wheel. 

of eight pieces of seasoned oak one inch 
thick, joined to the hub with eight 2-inch 
by 4-inch timbers. Tlie hub is a circular 
piece of oak 20 inches in diameter. The 

one side and are four inches less in radius 
than the 5-foot circle of the wheel’s per¬ 
iphery. This would be the bottom of the 
buckets, and should be nailed between the 

Ô-0’ 

Fig. 2. Side view of the structure shown above 
in end view. 

wheel is five feet in diameter and 22 
inches wide. 
Use a 2-inch pipe for shaft; it passes 

through the hub of the wheel and lies in 
a bearing outside the wheel, as well as 
on two bearings inside the house, the 

two sides of tlie wheel, four inches from 
the outside rim, giving the buckets a 
depth of four inches. Make 48 dividing 
boards of 1-inch stuff, placed at an angle 
of 30 degrees with the tangent to the rim 
of the wheel. 

Inside the house place a belt wheel on 
the shaft with special made hub (the size 
of this wheel should be according to the 
speed of the water wheel, and would 
have to be computed by speed of water in 
the stream). This wheel is the driving 
wheel and is belted directly to the dynamo, 
as shown in Fig. 10, which shows the gen¬ 
eral layout and wiring of the exterior of 

23 
Fig. 5. One of the bearings of the main shaft 

of the water wheel illustrated above. 

Fig. 7. Side and end view of the generator to be 
driven by the water wheel in the hydro-electric 
plant. 

The entire armature is now Insulated 
by giving it several coats of shellac, let¬ 
ting each coat dry before adding another 
(it may be covered with paper, but this 
involves considerable trouble and is not 
actually necessary), and is now ready for 
tlie winding. You should use the Siemens 
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winding. Number 18, double cotton-cov¬ 
ered magnet wire is the best for the pur¬ 
pose, and it will take about four pounds. 
Begin at one end of the core and wind 
on lengthwise, bending aside at the shaft 
as shown at (B), Fig. 8, and placing the 
wire one layer deep, being careful to pack 
firmly. Each slot will hold about 16 turns 
per coil. When one coil is complete, do 

Fig. 8. The laminations of the armature and 
the windings illustrated, and the five part face 
commutator of the simplified dynamo. 

not cut the wire, but leave a loop, as 
shown, and begin winding the next coil in 
the next slot, and continue around the 
armature in the same manner. After once 
around, a coat of shellac should be put on 
the coils, then another series Is wound on 
top of the first in the same manner, leav¬ 
ing a loop in like manner. 
Everything is now ready for the com¬ 

mutator. Make the backing of a disc¬ 
shaped piece of vulcanized hard rubber, 
three inches in diameter and one-quarter 
inch thick (hard wood boiled in paraffin 
wax is satisfactory, except for a tendency 
to warp). Now secure a piece of brass 
of the same shape, size and thickness as 
the backing, with 18 screw holes, as shown 
at (C), Fig. 8. After you have screwed 
this brass plate to the wooden backing, 
with a hacksaw cut the brass into six 
parts, as shown in diagram. You now 
have six pieces of brass separated by just 
enough space to insulate them from each 
other. They could be cut separately, but 
this is the easier method. Now bore a 
hole in the center just big enough for It 
to be placed on the armature shaft on the 
end where the loops of wire were left out, 
then key it. Cut all the loop ends bare 
for an inch. Solder the bared ends to 
the segments of the commutator, all the 
loops in one slot going to one segment, as 
there are as many segments as there are 
slots. 

Fig. 11 shows the finished armature, 
with several turns of brass wire wrapped 
around near each end to hold the arma¬ 
ture wires in a compact bundle. 

Fig. 7 shows two views of the completed 
dynamo, with the dimensions. The pole 
pieces (A) are cast iron. They should 
not be made until the armature is wound, 
as they can be made to fit the armature 

much easier than the armature can be 
wound to fit the pole pieces. The field 
coils are wound with No. 18 wire on two 
3-inch soft iron bars. This winding can 
best be done on a lathe, guiding the wire 
with the hands or with a stick bored at 
the end for the wire to pass through. 
Each layer of wire on the coils must be 
insulated from the other with a piece of 

Fig. 9. Brackets for holding the armature; the 
cross lines indicate the armature shaft, the brack¬ 
ets spanning the ends of the armature bore. 

paper. The ends of each coil should be 
brought to the base of the machine and 
attached to a binding post, as shown in 
the diagram. 
The brackets for holding the armature 

In the machine should be made of brass, 
and are shown in detail at (E), Fig. 9. 
They should be screwed to the pole pieces. 

Fig. 10. The main switch, volt-meter and am¬ 
meter, and the belt drive of the dynamo. One of 
the brackets alluded to above is seen here, bolted 
to the pole-pieces. 

The dimensions of the various parts of 
the machine are shown in the diagrams 
when such Is necessary. The size of the 
field coils will vary with the amount of 
the wire, and should be between four and 
five inches in diameter. 
The pulley on the shaft of the armature 

Is the driving pulley, and is three Inches 
in diameter. The brushes are thin strips 

(C) of copper held in place by a brass 
bar attached to the bracket, and should 
be carried to the bottom and terminate 
in two binding posts, as shown. The base 
of the machine should be a piece of soft 
iron 2 feet long, 18 Inches wide and 3 
inches thick. The entire machine is held 
together by the cores of the field colls 

Fig. 11. The armature wound, the five part face 
commutator is seen on the left hand and the wind¬ 
ings are seen lying in the grooves in the lamina¬ 
tions. 

which extend beyond the coils about two 
inches on either end, and screw into the 
pole pieces on one end and into the base 
on the other. 
The binding posts should all be In¬ 

sulated from the base (or they may be 
on a wooden base attached to the metal 
base). 
With the machine all set up, as shown 

in Fig. 10, with the wiring as shown, it 
is now ready to he hooked up to the wheel. 
Before any power can be obtained from 
the dynamo, the cores must be magnetized, 
which may be accomplished thus: Con¬ 
nect binding posts so you can run the cur¬ 
rent from two dry cell batteries through 
the field colls, then connect armature 
winding and field coil in series, which will 
be very obvious and clear. Now start up 
the machine at as high a rate of speed as 
possible. The current is now taken from 
the outside binding posts. The brushes 
may be adjusted so that the machine will 
operate successfully in either direction. 
A power station may be installed in the 

house, where you can have a series of 
storage batteries which may be charged 
when the current is not being used. Thus 
there will always be plenty of “juice” to 
run lights, fans, and so on. A %-kilowatt 
machine means that 500 watts, or five 
100-watt lamps, can be used at one time, 
but by storing up current in the batteries 
the capacity of the work that can be done, 
or the number of machines run, is limited 
only by the number of batteries and the 
time the machine is run w’lthout being 
used. In other words, if there are bat¬ 
teries enough, almost an unlimited amount 
of power can be stored—sufficient to op¬ 
erate any and all sorts of time and labor-
saving machinery. 

SpsirK Plug Tester for Motor Cars 
THE illustration gives a dia¬ 

gram showing how connec¬ 
tions may be made for notifying 
the driver of an automobile by 
inspection, without leaving the 
driver’s seat, of what work the 
plugs are doing. 
Upon the dashboard a sort of 

shallow box is mounted, carrying 
four spark plug ignition testers. 
The one the writer used was the 
Westinghouse Spark C Tester; 
this resembles an Eversharp pen¬ 
cil in shape and gives a glow 
through a little window in the 
case, or is without glow, all of 
which reveals the condition of 
the plug. A faint glow shows a 
bad plug or bad wiring; If no 
glow appears the wire is broken 
or the plug is short-circuited. 
A bright glow means all is well. An elaborate spark plug tester designed primarily for motor pow¬ 

ers, but adaptable to any multi-cylinder, internal combustion engine. 

Accordingly, four of these test¬ 
ers are mounted on the dash¬ 
board between old fuse-clips. The 
lower ends are connected to the 
cylinders of the car, so that each 
tester corresponds to and is con¬ 
nected to its own cylinder. The 
diagram explains the connections 
perfectly. 
With this arrangement on a 

car, a short-circuit, an oiled-up 
plug, a break in the wire, or a 
crack in the porcelain will at 
once be revealed to the driver, 
and not only that, it will disclose 
to which cylinder the defective 
plug or connection appertains. 
By a slight modification in the 

connections, spark gaps could be 
used on the dashboard Instead of 
the tester, but these would give 
very imperfect information. 
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Elecúrñc Hardening aimdl Tempering Process 
By Maurice E. Pelgirims 
Belgian Correspondent, Practical Electrics 

An elaborate apparatus for hardening and tempering steel wire and 
strip. The heat is produced electrically so that the room gets com¬ 
paratively little heat, making the process much more sanitary than it 
otherwise would be. 

U
NTIL recently the 
only methods avail¬ 
able for hardening 
and tempering steel 

wire and strip were by solid 
fuel, gas or oil furnaces. 
While these have served a use¬ 
ful purpose in the past, mod¬ 
ern conditions demand a more 
accurate method of heat treat¬ 
ment in order to successfully 
achieve results. With combus¬ 
tion furnaces there is consid¬ 
erable difficulty in maintain¬ 
ing accurate temperature con¬ 
trol, due to variations in the 
number of potential heat units 
supplied, and the impossibility 
of obtaining perfect combus¬ 
tion. 
A newly patented British con¬ 

tinuous process for the electric hardening 
and tempering of steel wire and strip has 
been developed, after several years of re¬ 
search work, with the object of overcoming 
all these difficulties. With this process the 
temperature is under perfect control, and 
there are no products of combustion to be 
dealt with. The metal is heated in a non-
oxidizing atmosphere, resulting in an en¬ 
tire absence of scaling or discoloration of 
the wire or strip after heat treatment. 
The plant may be operated by unskilled 
labor, another noteworthy advantage. 
The usual method at present employed 

for heating steel wire or strip for hard¬ 
ening is to heat the metal by gas and 
quench in oil, or other suitable cooling 
bath. The loss of heat by radiation when 
heated by gas is very great, resulting in 
low thermal efficiency. In addition, the 
temperature of the room is raised to such 
a degree that fans have to be employed 
to ventilate the room and get rid of the 
fumes given off. Any variation in the 
pressure or quality of the gas supply af¬ 
fects the hardening and tempering of the 
metal, and although elaborate governors 
are employed in some cases to regulate 
the gas pressure, there is at present no 
system available to compensate for the 
varying calorific value of the gas sup¬ 
plied, and this involves difficulty in se¬ 
curing a uniform quality of hardness and 
temper in the metal under heat treatment. 
To overcome these difficulties the new 

process in question has thus been devel¬ 
oped. It Is a well known fact that any 

conductor offering resistance to the flow 
of electrical current produces heat in the 
conductor and this is the principle used, 
with modifications and additions. The 
wire or strip under heat treatment is 
heated directly by the flow of current 
passing through it as it is fed through the 
apparatus, the electric resistance of the 
metal and the current flowing through 
same producing the desired temperatures. 
The current flowing through the steel wire 
or strip is regulated by suitable elec¬ 
trical control, in order to raise the tem¬ 
perature according to the requirements 
for hardening. 
An alternating current supply is gen¬ 

erally obtained from the secondary of a 
transformer, arranged with tappings to 
give low voltages, and allow economic 
working when dealing with different 
gauges. The alternating current is far 
preferable to the direct current for elec¬ 
tric heating, as the former allows of more 
uniform and accurate control of temper¬ 
ature, and obviates the possibility of any 
electrolytic action which may lie set up 
if the direct current were used. The 
plant illustrated operates on alternating 
current and special provision has been 
made in the design and construction to 
operate at very high power factor, the 
latter being under normal working con¬ 
ditions .93. 
The actual operation is as follows : For 

hardening, the traveling steel wire or 
strip is heated directly by the flow of 
current through the wire or strip, elec¬ 

trical controls being provided 
so that the correct tempera¬ 
ture required for hardening 
can be obtained with accuracy. 
The traveling wire or strip 
then passes into an oil trough, 
and is quenched, giving the 
preliminary hardening. The 
oil in the quenching tank is 
kept circulating so that the 
temperature is fairly constant. 
The wire or strip, after pass¬ 
ing through the quenching 
tank, is electrically reheated 
by the current as before, to 
the required temperature for 
drawing the temper, as indi¬ 
cated by a special control in¬ 
dicator, and again passes into 
an oil trough and is again 
quenched, the wire thus at¬ 

taining the desired temper. From the oil 
bath the wire passes round a tension pul¬ 
ley, and is wound upon revolving drums, 
the speed of the traveling wire or strip 
being adjustable by variation of the speed 
of the gears driving the drums. Special 
arrangements are provided to obtain non¬ 
oxidizing atmosphere in the heating cham¬ 
bers, both for hardening and tempering, 
so that all possibilities of scaling are 
eliminated. The actual saving by this 
electrical process as compared with the 
gas process is estimated at 50 per cent, in 
Great Britain. 
A patented electro-magnetic detector for 

denoting the decalescence point of the 
steel prior to quenching for hardening, 
is also embodied as standard equipment 
in the plant. This detector is a very use¬ 
ful addition, as It enables the operator 
to obtain with accuracy the correct tem¬ 
perature the steel should be heated to 
prior to quenching. An indicator marked 
in gauges of wire and speed per minute 
is fixed on the machine. To operate the 
plant, all the operator has to do is to 
turn the control wheel until the pointer 
Indicates the gauge of wire under heat 
treatment. An important feature in con¬ 
nection with this process is that if the 
wire or strip is not uniformly drawn the 
indicator above mentioned shows it, and 
the wire can be returned to the drawing 
department for further treatment. This 
prevents waste which at present occurs by 
the wire being hardened and tempered 
and then found to be not uniformly drawn. 

W
HILE it is true that 
anyone with a bit of 
wire and perhaps some 

asbestos board or other sim¬ 
ilar material can construct an 
electric heater for himself, 
such appliances as are shown 
in the illustration, all made 
up in the best possible style 
and steel-jacketed so as to be 
absolutely permanent, present 
every feature of convenience 
and safety. 
While there are various 

sizes, a typical one Is 24 inches 
long. 1% Inches wide and 
3/16 inch thick. The wire is 
encased in sheet mica, for this 
Is one of the cases where na¬ 
ture supplies a better material 
than art can manufacture. 
After being encased in sheet 
mica, the heating coil and 
mica together are jacketed 

Spsice Heaters 

Space heaters. These are resistance elements, steel jacketed and 
made in various sizes for use in different positions, as in ovens, for 
producing electric heat. 

with steel, to which 25 tons’ 
pressure is supplied by a hy¬ 
draulic press. 
To cause an electric lamp to 

give light, its terminals are 
connected into an electric cir¬ 
cuit, and the space heaters 
are treated much the same 
way, as if each were the fila¬ 
ment of a lamp. If a number 
are to be mounted together, it 
is found that a distance from 
center to center of about 1% 
inches is sufficient to secure 
circulation of heated air. 
The insulation is designed 

for 250 volts maximum pres¬ 
sure, so that if they are con¬ 
nected in series for high vol¬ 
tages, the steel jacket must be 
treated as a live part, and 
must not be grounded, but 
should be insulated absolutely. 
A good plan as an additional 
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protection is to mount the entire heater, 
if such it is, on insulating feet. If it were 
perfectly insulated it would be an inef¬ 
fective heater. 

It often is an object to keep the tem¬ 
perature down, and this is accomplished 
by giving a smaller number of watts to 
a heater than is normally provided for. 
Thus a heater which at 250 volts could 
absorb 500 watts, if placed on 110-volt 
circuit, will absorb only 97, giving, of 

course, a very much lower temperature. 
A very convenient little table is given to 
elucidate this system of regulation. 
Such heaters are used for the most di¬ 

verse purposes, for japanning ovens, 
chicken raising, moving picture film dry¬ 
ing, and many other technical purposes. 
For outside invalid sleeping cots the space 
heaters are sometimes placed beneath the 
bed. They are used to protect under¬ 
ground electrical machinery from accu¬ 

mulation of moisture on fields and arma¬ 
ture. Coming down to smaller uses, they 
may be used in a garage to keep the radi¬ 
ator warm in winter, and for maintaining 
heat and regulating current for charging 
an automobile battery. The unit is some¬ 
times called by the manufacturer “two 
feet of electrical heat,” and this phrase 
certainly seems to describe it aptly from 
the strictly mechanical point of view, but 
not from the electrical. 

EnvgMslh. Domestic Heaters 
YTT® 8*ve our readers here several 
V/X/ examples of domestic heating ap-
▼ T pliances as made in England : 

Section of an English heater to deliver hot wa¬ 
ter which is so compact that it can be hung upon 
a single nail against the wall. 

The first one we illustrate is the regular 
water heater, whose interior is shown in 
the diagram. It will be seen that the 
heating coll is contained within a chamber 
surrounded by the water, and this par¬ 
ticular section illustrates the faucet 
heater and also what the manufacturer 
terms the “electric geyser,” which is de¬ 
signed to supply a constant current of 
hot water. In the one illustrated on the 
right a shower bath is supplied. 
The apparatus takes from 25 to 40 am¬ 

peres ; the lower part of the back board 
contains the switches, and the connections 
are all of the simplest possible description, 
requiring no plumber’s work. The heater 
is hung up by a few hooks or is screwed 

A shaving outfit supplied with hot water by the 
electric attachment described above. The one box 
holds everything required. 

to the wall, and is connected to the cold 
water tap by an India rubber pipe. The 
heating element is plugged into any light¬ 
ing socket. Various sizes are made, re¬ 
quiring different current intensities. 
The fair sex is also taken care of by a 

violet-ray apparatus with which there is 
combined a heater which will produce 

A very elaborate heater, giving a warm shower 
bath which can be made cold as desired, and also 
provided with a faucet for drawing water of any 
desired temperature. 

water vapor, so that the face can be ex¬ 
posed not only to the violet rays, but it 
will be immersed in a fine spray producing 
a mist-like atmosphere. We cannot be 
personally responsible for the benefits to 
be derived by the complexion. 
Another very neat arrangement is a 

shaving set. This is made to include the 
different appliances required, along with 
a special heater for warming the water, 
the whole boxed up in a compact case, so 
that everything is in portable shape and 
carefully stowed away. 
The photographer’s needs are also taken 

care of. One of the most annoying things 
in photography is the length of time re¬ 
quired to dry the plates. The same com¬ 
pany supplies an electrically heated box 

with divisions to hold negatives, so that 
they can be rapidly dried, economizing 
time and enabling the photographer to get 

External view of the heater shown in the first 
column. Its compactness and convenience will be 
evident on inspection. 

much quicker results than he would other¬ 
wise. 
The following are some technical details 

of the heater: 
There are three sizes regularly made, 

containing 1, 2 and 3 gallons of water, 
respectively. The capacity of the coil is 
such that each can be loaded to a maxi¬ 
mum of 1,000 watts, and can be given 
three loads, 400, 600 and 1,000 watts. 
The heating element can readily be re¬ 
moved for replacement after being used 
up, which, of course, takes considerable 
time. The hot water is taken from near 
the top, so that there is no possibility of 
drawing all the water out, which in 
itself, is an element of safety. The 
smallest size will give a gallon of hot 
water in from eight to ten minutes, and 
the various temperatures which can be 
produced, as referred to above, are ob-

A little drying chamber for the uno of the pho¬ 
tographer, operated by electric heating so as to 
accelerate the drying of the negatives. 

tained by the use of a second tap marked 
cold, which when opened causes cold 
water to flow simultaneously with the hot 
water through the tap. 
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Level Glasses 

use 
The use of matches or glasses. 

A builder's level, both of 
bulbs, so that it can flashlight 

incident circuits 
Contributed by IT. I. Shakeshaft. are entirely out of sight and the bulbs 

are out of the 
breakage, Iteing 

way and protected from 
imbedded in the wood. 

whose bubble glasses are illuminated by 
be used in the dark or in obscure places. 

candles leaves only one hand 
free for-leveling, hence any sys¬ 
tem by which both hands are 
unimpeded is a useful assistant 
in carpenter or mason work. 
The layout submitted requires 

the following material : Three 
Ever-Ready unit cells, 2 flash¬ 
light bulbs, 1 three-point switch 
and some brass tubing of >X>-
inch diameter. Connections and 

HE illustration presents a 
useful arrangement for il¬ 

luminating a mechanic’s level, 
when working in out-of-the-way. 
places or in any location where 
the obscurity necessitates the 

of matches to see the 

The switch (S) has three 
grooves into which the contac¬ 
tor drops, due to a small spring 
which also maintains contact 
through a washer against the 
plate of the switch which is 
flush with tlie upper edge of the 
level, in no way interfering with 
its use. 
The layout is fairly simple 

and does not seriously weaken 
the level, provided the long 
holes are drilled with a tliree-
sixteenths-inch bit or smaller. 
The necessary work pays for it¬ 
self over and over again in 
time saved by .dispensing with 
matches and ¡candles, and the 

fire hazard. 

ElectócaK Indicators 
IB y Raymoiradl IB. Wsdles 

N
UMEROUS industrial processes are 
carried to completion by the accu¬ 
rate adjustment of many variable 

factors. Temperatures are controlled by 

lected between the narrow channel on the 
glass slide, the moisture being deposited 
thereon from the atmosphere. 

Instead of using glass as the active sub-

Experiment in the indication of moisture in the 
air by its effect on electrical conductivity of a 
glass surface on which moisture collects. 

base and noble metal thermo-couples 
which automatically keep the reaction¬ 
producing heat at the proper temperature. 
Air pressures are kept constant and even 
the moisture present in the reaction vessel 
is taken into account in many manufac¬ 
turing processes. This article has to do 
with the determination of moisture in the 
atmosphere by electrical means. With a 
sensitive millivoltmeter or galvanometer, 
and a curve plotted with the aid of a 
home-made hygrometer of the slinging or 
whirling wet bulb type, the completed in¬ 
strument will be an admirable addition to 
the shop or laboratory. 
Glass is slightly hygroscopic, or, rather, 

glass will gather moisture, i.e., will col¬ 
lect moisture upon its surface, the mois¬ 
ture not penetrating molecularly, as it 
were, into the body of the glass itself. 
This fact is utilized in an instrument 
showing the moisture in the air. 

Fig. 1 shows the detail of the instru¬ 
ment. A glass plate or microscope slide 
is covered with metal such as tin or cop¬ 
per foil and a small channel cut away 
from the middle portion as shown. The 
channel should be cut completely around 
the slide on all sides, if the metal foil is 
carried around the glass, making the metal 
foils non-electrically conductive. On con¬ 
necting the metal foils with a sensitive 
indicating instrument such as a galvan¬ 
ometer, and an electrical source such as 
110 volts D. C., a deflection will be ob¬ 
served, the Intensity being dependent upon 
the amount of moisture which has col-

Electrical Articles Appearing 
in February “Science 

and Invention” 

Giant Wind-Mill Plant to Develop 
Electric Power. 

Radio Controlled Mystery Ship. By 
Graser Schornstheimer. 

Electric Toe Dancer. 

New Midget Telephone — Smallest 
in the World. 

How, When and Why Does Electri¬ 
city Kill. By M. McCabe. 

Transmitting Pictures by Radio. 
By J. H. Kraus. 

Descriptive Articles on How to 
Build Radio Receiving Sets. 

stance, a hygroscopic substance such as 
zinc chloride can be used. This can be 

A variation on the first method of indicating 
moisture electrically, using a coil instead of tin¬ 
foil sheets as electrode. 

made by allowing hydrochloric or muriatic 
acid to act upon scraps of zinc until the 
acid is entirely spent or “killed.” The 
solution obtained should be concentrated 
slightly by gentle heating. It is used in 

the experimental moisture indicator below. 
A rod or tube of glass (Fig. 2) is cov¬ 

ered with white unused blotting paper, 
and moistened with the zinc chloride solu¬ 
tion obtained as above. Tinfoil electrodes 
should now be affixed as shown and held 
in place by means of bare copper wires 
twisted around them, this operation also 
making electrical connection with the foil 
and consequently the active zinc chloride 
surface upon the blotting paper, the zinc 
chloride being a conductor. A small E. M. 
F. obtained from several small flashlight 
batteries passing through the whole zinc 
chloride unit, will be impeded by the 
amount of water in the blotting paper and 
therefore in the air, the zinc chloride 
being hygroscopic. A sensitive indicating 
instrument serves to visualize this amount 
directly. 
A British manufacturer is producing 

presspahn moisture indicators. These in¬ 
struments are reliable and exceedingly 
simple in operation. They consist of a 
metal tube (C, Fig. 3), upon which is 
wound a layer of presspahn (B), or arti¬ 
ficial leather, leatheroid, etc. A spiral of 
wire is wound upon the hygroscopic 
leather covering and a potential from a 
source such as a battery or dynamo (G) 
applied, together with an indicating in¬ 
strument (H). Any variations of water 
content in the air and consequently in the 
leather will cause a deflection of the hand 
of the indicating instrument. The appa¬ 
ratus is exceedingly simple and capable 
of being duplicated by any experimenter. 
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Get “Meccano” squares and a little 
board of light wood on which the squares 
are screwed in two parallel ranges; the 
distance between the rows is to be slightly 
less than the length of the carbons. 
Take two posts from the batteries and 

join each one to a range of the squares. 

Fifftlh Prize 
Arc Furnace 

By John N. Bbahy 

OUR contributor writes that he needed 
a small electric furnace, and not car¬ 

ing to buy one, constructed one along tiie 
lines shown, using for its construction 
material from a few worn-out dry cells. 
The illustration tells the story. The car¬ 
bon terminals are taken from a dry bat¬ 
tery. For a small furnace they may be 
of the flash-light battery size. 

Two examples of the treatment of the dry bat¬ 
tery earbon in the multiple contact microphone, 
showing also the little bracket which holds the 
end shaped to fit it. 

Then introduce the ends of the carbons 
in the holes drilled in the squares. When 
they are all in place the microphone will 
be ready for use. 
The many contacts go to make It sensi¬ 

tive. As a variation, carbon blocks can 
be cut out of battery carbons and substi¬ 
tuted for the metal brackets, holes being 
drilled in them to receive the ends of the 
carbon rods. 

PRIZE WINNERS 
First Prize, $50.00 

Roscoe Betts 
Arcadia, Nebraska 
Second Prize, $20.00 

C. Q. Rice 
Preston, Idaho 

Third Prize, $15.00 
N. P. Ball 

Colton, California 
Fourth Prize, $10.00 
Jacques M. Bellaire 

235 bis rue de Vaugirad 
Paris, France 

Fifth Prize, $5.00 
John N. Brahy 
283 Crescent St. 

Long Island City, N. Y. 

A small electric furnace made with battery car¬ 
bons and regulated by a pressure rheostat for 
controlling the current, constructed of carbon 
fragments and granules made from battery car¬ 
bons. 

In order to control the current, a car¬ 
bon grain rheostat was used. This will 
give very perfect regulation if the arc is 
watched, but it has the difficulty that its 
resistance does not increase when heated, 
so that it loses its ballasting effect, and 
it would seem better to use a ballasting 
coil of iron wire rather than the rheostat 
shown, or perhaps it would be better to 
say, in addition to the rheostat shown. 
The latter would then operate as a per¬ 
fected switch rather than as a ballast. 

Electric Sthesiimi Generator Electric Heater 

A
 NUMBER of installations have been 
set up for generating steam by 
electricity. This process is appli¬ 

cable when the electric energy is gener¬ 
ated by water power, or in some cases 

Grounded 
InnerShell 

A steam generator operated by an electric cur¬ 
rent and now being used to a considerable extent 
in Canada and the United States. 

when there is a peak to be taken care of 
in the course of the daily supply of 
power. 
By this is meant that In some cases so 

much power is drawn upon, in the eve¬ 
ning hours for instance, that a peak is 
established, and it is an object, of course, 
to bring the rest of the supply period up 
somewhere near this peak. This can be 
done by generating steam in the daytime 
when there is less demand for light. 
Under average conditions, a pound of 

coal will produce about 7% pounds of 
steam, and a kilowatt-hour with an effi¬ 
ciency of 97% per cent will produce a lit¬ 
tle over 3 pounds of steam. This leads 
to the equivalent of 4840 kilowatt-hours, 
as an equivalent of one ton of coal In 
heating value. These figures are ab¬ 
stracted from a very interesting paper 

by T. S. Gregory. If these calculations 
are extended it will be seen that elec¬ 
trical steam generation on its face at least 
is far from cheap, and the figure is ren¬ 
dered less favorable by the fact that 80 
or 90 per cent of the steam energy may 
be regarded as wasted under ordinary cir¬ 
cumstances. 
The generator we illustrate is termed a 

“water resistance generator” and is now 
exploited in this country and in Canada. 
An electrode Is immersed in water and a 
current at adequate potential being sup¬ 
plied, a current passes through the water 
from electrode to a shell ; the shell is 
fixed concentrically with the outer walls 
of the boiler and is immersed in the wa¬ 
ter. Thus, if an electric arc is formed, no 
harm is done to the boiler, only the inner 
shell is affected. 
There are two ways of controlling the 

operations; one is by causing the water 
level to vary, so as to change the resis¬ 
tance, thus affecting the rapidity of gen¬ 
eration of heat. The other way is based 
on the fact that resistance of water varies 
with the temperature; the hotter it be¬ 
comes, the less is its resistance, so that 
by maintaining an even level and a con¬ 
stant potential, the heat may be varied 
by drawing water off by what is known as 
a bleeder valve, thus regulating the tem¬ 
perature. 

It is said that these generators are in 
use mostly in paper plants, and have been 
constructed to the aggregate of 150,000 
kilowatts. The feed water enters at the 
bottom and is deflected by the funnel-
shaped tube placed there, so as to give 
good circulation. One set of terminals 
pass through the top, and the other con¬ 
nection will be seen extending to the right 
from the inner cylinder. 

Electric generation of steam Is of great 
interest for countries like Sweden, Swit¬ 
zerland and Italy, which are compara¬ 
tively poor in coal, and is being used in 
the paper industry. 

THE heater described here is being ex¬ 
ploited in England. It is designed to 

heat water in large quantities for house¬ 
hold purposes, keeping in reserve an ade¬ 
quate supply of hot water, not merely 
relying on heating it as drawn through a 
faucet. 

The illustration shows the apparatus 
in section ; there is a 10-gallon storage 
tank fed by a ball-cock in the usual 
way, and the heating element is con¬ 
tained in the base. There are a series 
of baffle-plates in the heating chamber, 
which cause the water to take a devious 
course, and nichrome ribbon wound on 

Supply 

Elements 

An English hot water heater arranged to keep 
in reserve a storage tank full of hot water, not 
merely warming it as it issues from the tap. 

mica formers is contained ’within this 
chamber so that the water is brought into 
intimate contact therewith. 
The water which has been heated in the 

heating chamber is delivered by natural 
circulation to the tank, rises through it, 
keeping in constant circulation, and re¬ 
maining at a comparatively even temper¬ 
ature. There is a special arrangement by 
which a small quantity of water can be 
drawn directly from the heating chamber. 
This would supply a basin or other small 
quantity required, and when a larger 
quantity is needed, after a lapse of 
twenty minutes the entire ten gallons will 
be hot, if the start is made with cold 
water. When the complete heating ele¬ 
ment is working, it absorbs 3,750 watts, 
but when only a small quantity of mod¬ 
erately hot water is needed, the heating 
element can be cut down to a fraction of 
the whole, absorbing 200 watts only.— 
The London Electrician. 
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H Homi míate Level Glasses 

The use of matches or glasses. 

provided the long the 

A builder’s level, both of 
bulbs, so that it can flashlight 

incident circuits 
Contributed by II. I. Shakeshaft. are entirely out of sight and the bulbs 

are out of the 
breakage, being 

way and protected from 
imbedded in the wood. 

whose bubble glasses are illuminated by 
be used in the dark or in obscure places. 

holes are drilled with a three-
sixteenths-inch bit or smaller. 
The necessary, work pays for it¬ 
self over and over again in 
time saved by .dispensing with 
matches and .candles, and the 

fire hazard. 

HE illustration presents a 
useful arrangement for il¬ 

luminating a mechanic’s level, 
when working in out-of-the-way 
places or in any location where 
the obscurity necessitates the 

to see the 

candles leaves only one hand 
free for'leveling, hence any sys¬ 
tem by which both hands are 
unimpeded is a useful assistant 
in carpenter or mason work. 
The layout submitted requires 

the following material : Three 
Ever-Ready unit cells, 2 flash¬ 
light bulbs, 1 three-point switch 
and some brass tubing of 
inch diameter. Connections and 

use of matches 

The switch (S) has three 
grooves into which the contac¬ 
tor drops, due to a small spring 
which also maintains contact 
through a washer against the 
plate of the switch which is 
flush with the upper edge of the 
level, in no way interfering with 
its use. 
The layout is fairly simple 

and does not seriously weaken 

EEectaical Moistare Himdlicators 
IB y IRaxymaoiadl IB. "Whiles 

N
UMEROUS industrial processes are 
carried to completion by the accu¬ 
rate adjustment of many variable 

factors. Temperatures are controlled by 

Experiment in the indication of moisture in the 
air by its effect on electrical conductivity of a 
glass surface on which moisture collects. 

base and noble metal thermo-couples 
which automatically keep the reaction¬ 
producing heat at the proper temperature. 
Air pressures are kept constant and even 
the moisture present in the reaction vessel 
is taken into account in many manufac¬ 
turing processes. This article has to do 
with the determination of moisture in the 
atmosphere by electrical means. With a 
sensitive millivoltmeter or galvanometer, 
and a curve plotted with the aid of a 
home-made hygrometer of the slinging or 
whirling wet bulb type, the completed in¬ 
strument will be an admirable addition to 
the shop or laboratory. 
Glass is slightly hygroscopic, or, rather, 

glass will gather moisture, i.e., will col¬ 
lect moisture upon its surface, the mois¬ 
ture not penetrating molecularly, as it 
were, into the body of the glass itself. 
This fact is utilized in an instrument 
showing the moisture in the air. 

Fig. 1 shows the detail of the instru¬ 
ment. A glass plate or microscope slide 
is covered with metal such as tin or cop¬ 
per foil and a small channel cut away 
from the middle portion as shown. The 
channel should be cut completely around 
the slide on all sides, if the metal foil is 
carried around the glass, making the metal 
foils non-electrically conductive. On con¬ 
necting the metal foils with a sensitive 
indicating instrument such as a galvan¬ 
ometer, and an electrical source such as 
110 volts D. C., a deflection will be ob¬ 
served, the intensity being dependent upon 
the amount of moisture which has col¬ 

lected between the narrow channel on the 
glass slide, the moisture being deposited 
thereon from the atmosphere. 

Instead of using glass as the active sub¬ 

Electrical Articles Appearing 
in February “Science 

and Invention” 

Giant Wind-Mill Plant to Develop 
Electric Power. 

Radio Controlled Mystery Ship. By 
Graser Schornstheimer. 

Electric Toe Dancer. 

New Midget Telephone — Smallest 
in the World. 

How, When and Why Does Electri¬ 
city Kill. By M. McCabe. 

Transmitting Pictures by Radio. 
By J. H. Kraus. 

Descriptive Articles on How to 
Build Radio Receiving Sets. 

stance, a hygroscopic substance such as 
zinc chloride can be used. This can be 

A variation on the first method of indicating 
moisture electrically, using a coil instead of tin¬ 
foil sheets as electrode. 

made by allowing hydrochloric or muriatic 
acid to act upon scraps of zinc until the 
acid is entirely spent or “killed.” The 
solution obtained should be concentrated 
slightly by gentle heating. It is used in 

Dry blotting paper used as an indicator—a 
method applicable as a rain alarm, or even as a 
notifier of a dense fog. 

the experimental moisture indicator below. 
A rod or tube of glass (Fig. 2) is cov¬ 

ered with white unused blotting paper, 
and moistened with the zinc chloride solu¬ 
tion obtained as above. Tinfoil electrodes 
should now be affixed as shown and held 
in place by means of bare copper wires 
twisted around them, this operation also 
making electrical connection with the foil 
and consequently the active zinc chloride 
surface upon the blotting paper, the zinc 
chloride being a conductor. A small E. M. 
F. obtained from several small flashlight 
batteries passing through the whole zinc 
chloride unit, will be impeded by the 
amount of water in the blotting paper and 
therefore in the air, the zinc chloride 
being hygroscopic. A sensitive indicating 
instrument serves to visualize this amount 
directly. 
A British manufacturer is producing 

presspahn moisture indicators. These in¬ 
struments are reliable and exceedingly 
simple in operation. They consist of a 
metal tube (C, Fig. 3), upon which is 
wound a layer of presspahn (B), or arti¬ 
ficial leather, leatheroid, etc. A spiral of 
wire is wound upon the hygroscopic 
leather covering and a potential from a 
source such as a battery or dynamo (G) 
applied, together with an indicating in¬ 
strument (H). Any variations of water 
content in the air and consequently in the 
leather will cause a deflection of the hand 
of the indicating instrument. The appa¬ 
ratus is exceedingly simple and capable 
of being duplicated by any experimenter. 
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Gloves TKai Talk 
By H. Germsback 

Member American Physical Society 

T
HIS is an ex¬ 
periment which 
the writer per¬ 
formed some 

years ago, and is now 
brought back to life 
with some little vari¬ 
ation. It is an in¬ 
teresting demonstra¬ 
tion that can be 
produced by any one, 
and the appliances 
necessary are simple. 
We first need a 

good microphone, 
which, however, can 
be home-made. Some 
one of the micro¬ 
phones described in 
the columns of this 
journal can be em¬ 
ployed witli good re¬ 
sults. We also re¬ 
quire a primary bat¬ 
tery (A), which may 
consist of either a 
few dry cells or a 
4 to 6-volt storage 
battery. Next we 
have a spark or in¬ 
duction coil (SC). 
This coil may be a 
spark coil set as is 

The Talking Glove 
is a variety of talk¬ 
ing condenser. By 
studying the circuit 
it will be noted that 
the current from the 
high tension battery 
flows first through 
the secondary of the 
coil, then through 
the body of the oper¬ 
ator, thence to the 
glove. The hand in¬ 
side the glove is one 
plate of the con¬ 
denser—the glove is 
the dielectric — the 
face, or cheek bone, 
of the listener is the 
other plate. The re¬ 
turn circuit is com¬ 
pleted through the 
listener’s body into 
the “B” battery. It 
will be observed that 
the condenser is kept 
charged continuously 
through the high 
tension “B” battery, 
whether an operator 
speaks into the mi¬ 
crophone (M) or not. 
Note also that the 

Showing graphically how the glove talks. The operator’s left hand is gloved, which is pressed 
lightly against the cheek of the lady, while he, as well as she, takes hold of the handles supplying 
the high tension current. The face of the young lady, the stretched glove, and the hand inside, 
are the condenser which talks. 

used on a Ford car, 
or otherwise a good 
telephone induction 
coil, without any vi¬ 
brator. If a spark coil with a vibrator 
is used, it is necessary that the adjusting 
screw be screwed tightly against the 
spring, so that it will not move. 
Next we have a high tension battery (B) 

which is the usual radio “B” battery, and 
may be bought at any radio store. A 
voltage of 24 will answer, as a rule. If 
good results are not obtained with 24 
volts, another 24-volt battery may be 
added In series. It is advisable to get a 
“B” battery with connections brought out. 
so that voltage can be varied. In this 
experiment the voltage required is often 
quite important, and a variation of a few 
volts will make a great difference. We 
also require metallic handles, such as 
used on electric shocking apparatus (H 
and H*). A metallic screw driver or even 
a piece of wood, covered with tinfoil, to 
which a flexible wire is connected will 
do very nicely. 

If all the connections are made, an 
assistant now speaks into the microphone 
(M). While one person holds in one band 
one metallic handle, the other hand, cov¬ 
ered by a kid glove, is held against the 
ear of a second person, who holds the 
other terminal in one hand. The glove 
will then talk distinctly and quite loudly. 

It is quite necessary that the glove in 
question be a kid leather glove. A cot¬ 
ton glove, or one of the soft leather va¬ 
riety, known as buckskin or chamois, will 
not work. The thinner the leather of the 
glove, the better the results. Note par¬ 
ticularly that the glove must be perfectly 
dry. If it is moist or wet, a poor result 
will follow. Drying the glove over a stove 
or radiator before using it will Improve 
the quality of the rendition. 
There is a little trick in connection with 

this that is important. When holding the 
glove against the ear of the listening per¬ 
son, place the palm of the hand near the 
wrist against the cheek bone. This will 
bring the palm of the gloved hand over 
the ear. Do not touch that part to the ear 
of the second person. The idea is that the 

stretched glove over the palm will vibrate 
and the vibrations should not be impaired. 
You can easily demonstrate this to your 
own satisfaction by pressing the glove 
tightly to the ear of the listener. He or 
she will hardly be able to hear anything. 
But the instant the glove is removed, 
slightly, from the ear, the results will 
become astonishing. Always remember 
that the wrist of the gloved hand must 
actually make contact with the cheek bone 
of the face of the listener. If no contact 
is established, the device does not operate, 
for the following reasons: 

Diagram of the general layout of the apparatus 
for the talking glove, showing the different pieces 
and their connections. 

Diagram of the circuits and locations of batteries 
and spark coil for the talking glove experiment. 

polarity of the “B” 
battery is important. 
It will work much 
better if the connec¬ 

tions are made in one way than in an¬ 
other. The correct connection has to be 
found by actual experiment. 

In our cover design we have shown 
how phonograph music can be transmitted 
through the Talking Glove. In this case 
a microphone button is attached to the 
tone arm of the phonograph, and the 
phonograph can then be closed so that 
little music issues from it. Or the phono¬ 
graph may be in another room, only hav¬ 
ing two wires lead into the room where 
the experiment is made. This will mystify 
the listeners still more. A microphone for 
phonographs has been described by the 
writer on page 354 of the July, 1922, 
issue of Practical Electrics. 
A good stiff piece of writing paper will 

do equally well. In this case the writing 
paper is placed over the ear, while the 
operator cups his hand on top of the 
paper. After a few trials, in order to get 
the necessary tension and pressure, it will 
speak loudly and distinctly. 
The experiment of the Talking Glove 

can be varied somewhat by using two op¬ 
erators, each with a glove in his hand. 
Each should take hold of the metallic 
handles (H and H1). Then if the two 
operators place their two gloved hands 
over both ears of the listener the sounds 
will be plainly heard. 
For parlor tricks or amusement pur¬ 

poses, another variation can be made by 
having the two operators step, each with 
one foot, upon a contact plate, the bot¬ 
tom of the shoe soles being pierced by 
nails, while the inside of the shoes is 
covered with tinfoil or other metallic plate. 
It is necessary that no socks lie worn, or 
holes may be cut in them for the foot to 
connect with the plates. In this case 
there will then be no visible wire or con¬ 
nection to the two operators, to the mysti¬ 
fication of the listener. The gloves may 
be handed about for examination and put 
on or taken off right in the presence of 
the audience. 
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Awards m the §1OO Dry Battery Competition 
Firsi Prize 
Simple Microphone 

By Roscoe Betts 

THE microphone illustrated has as its 
essential elements two pieces of car¬ 

bon dry cells. These are cut off short 
very near the caps and filed down to 

A simple microphone, constructed with the 
capped ends of dry battery or flashlight battery 
carbons, smoothly rounded, for the speaking con¬ 
tacts. 

semi-spherical shape (D, DJ. The bind¬ 
ing posts (F) and caps (E, E,), it will 
be seen, give a good basis for attachment. 
The microphone is carried on a base¬ 

board. Binding posts from the dry bat¬ 
tery at the four comers of the board, two 
of which are shown at (A and A,), serve 
as very neat feet for it to rest on. The 
left-hand carbon is carried by an upright 
strip of wood attached to the baseboard, 
and is secured by its own binding post 
with a wire attached beneath the cap and 
running down to the left-hand binding 
post (B). The other carbon is carried 
by a spring held in place by another bind¬ 
ing post ( B, ). The spring presses the two 
carbons together, and below will be seen 
an adjusting screw by which the pressure 
is regulated. 

Second Prize 

Carbon Pressure Switch 
By C. O. Rice 

AN automatic air pump, .which fur¬ 
nished compressed air for various 

purposes around a canning factory, was 
operated by a 3-phase, 1-horsepower motor, 
regulated by a pressure switch of stand¬ 
ard make. This switch developed the 
disagreeable habit of becoming hot, burn¬ 
ing the contacts, making them stick to¬ 
gether, and frequently blowing out the 

How the capped ends of flashlight carbons form 
admirable pressure contacts, with a suggestion 
implied of their utilization as brushes. 

fuses on account of the diminished resis¬ 
tance due to these bubbles. 
The writer conceived the idea of replac¬ 

ing the bronze spring of the pressure 
switch with carbon brushes, which it was 
manifest would not stick by fusion, as 
metal will, welding being naturally im¬ 
possible. 
The illustration is quite explanatory. 

To hold the brushes, an aluminum plate 
three-eighths inch thick was used. The 
carbon passed through holes at the ends 
of the plate, which holes were large 
enough to permit carbons taken from large 
sized dry batteries to move freely up and 
down. The metal caps were left upon the 
carbons and they were connected by sol¬ 
dering a copper wire from one to the other 
as shown in the illustration. The wire 
must be flexible so that the carbons will 
be free to move independently, and they 
should be adjusted so as to have equal 
tension. A small bronze flat spring was 
held down by a five-thirty-second machine 
screw in the center, the free ends of the 
spring pressing the carbon down against 
the contacts. This arrangement was in¬ 
tended as a temporary repair, but was 
found so efficient that it was kept in per¬ 
manent use. 

TKird Prize 
Rough-and-Ready Battery 

By N. P. Ball 

OLD dry batteries supply the carbon 
element. They are stripped of their 

zines as much as possible, without taking 
too much trouble. If the cell Is old and 
the zinc rotten, and the porous paper 
seems fairly good, they can be lightly 
pounded and much of the zinc broken up 
and removed in that way. Now if the 
porous pasteboard cell seems good and 
not clogged with salts, It can be used as 
it is, otherwise I prefer to carefully re¬ 
move the paper and wrap the cylinder of 
carbon and manganese in a piece of stout 
cloth about 10 inches square, coming half 
an inch above the cylinder—the surplus 
of the bottom being folded over and 
brought tightly up to the side and all 
tied round and round with a string, as 
shown in the illustration. 
You can fill up with water only, as I 

find that the old batteries furnish plenty 
of chemicals. If they are old and dried 
out it will take some little time before 
they will soak up and furnish current. A 
small handful of salt, salammoniac, or a 
little acid will assist in starting. 
Do not allow two of these cans, while 

connected up, to touch, or a short will 
result. 
Save your old fluids. They are rich in 

chemicals, and can be diluted, if necessary, 
to start other batteries. I have not found 
it necessary to use any additional chemi¬ 
cals and my batteries improve all the time. 
Where the porous cup is not removed 

it would be better to wrap with a string, 
as the paper sometimes soaks loose. Car¬ 
bon cells and cans may be used over 
again, if desired. Of course new ones 
might be better, but the old ones act very 
well. 

It will be surprising to find how long 
the “galvanized” cell lasts. I find it an 
excellent base for work, and there are 
quantities of them thrown away. 

Tin cans are used for containers, ac¬ 
cording to fancy. The tall coffee cans 
and gallon cans are the best, for a long 
life battery. In choosing coffee cans, how¬ 
ever, see that they do not leak water, as 
many of the kinds do. All these cans are 
deeper than necessary, but they can be 
cut off, or, better still, partly filled with 

scrap zinc. As rust is an insulator, the 
cans used should not be too rusty inside. 

If you have a tin coffee can you can 
use two of the batteries, prepared as 
aforesaid, bending the can slightly to an 
oval shape at the top so as to get them 
both in. In the gallon can I generally use 
two, but three will be tetter. Of course 

Utilizing an old dry battery; how to secure what 
is virtually a new lease of life for the abandoned 
or exhausted dry cells which have ceased to 
supply useful current. 

the cell must have the carbons connected 
to make one element. 

Scraps of zinc are now thrown into the 
bottom of the can ; these are the positive 
element. 
The zinc connection is soldered directly 

to the top edge of the can, or in a strip 
of the top, as shown above. Of course 
it will be best to have binding screws or 
clips for all connections, but a slit can be 
cut in this strip of top and the connect¬ 
ing wire, particularly if large, pulled into 
it for a hasty zinc connection. 
One of the advantages of this battery 

is that all kinds of scrap, zinc, zinc fruit 
jar tops, and particularly any kind of 
“galvanized” iron can be utilized. It is 
to be put into the can, under or around 
the batteries, and it, or part of it, must 
make contact with the can. 

In the coffee can with two, or gallon 
can with three carbon elements, the zinc 
scraps or tops can be tightly wedged In, 
and good contact Is sure to be obtained. 
However, all scrap, if merely dropped in, 
particularly if heavy, seems to make good 
contact. Pieces of “galvanized” iron and 
strips of same, if not too thick, can be 
bent round and sprung into the can. 

Fourth Prize 
Another Microphone 
By Jacques M. Bellaire 

A multiple current microphone, the carbons from 
flashlight batteries being used to give great sensi¬ 
tiveness, there being 20 contacts in this instrument 

TAKE several old flashlight batteries, 
draw the carbons out, and bevel their 

ends to a sort of point as shown. 
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Get “Meccano” squares and a little 
board of light wood on which the squares 
are screwed in two parallel ranges; the 
distance between the rows is to be slightly 
less than the length of the carbons. 
Take two posts from the batteries and 

join each one to a range of the squares. 

FiffûSn Prize 
Arc Furnace 

By John N. Brahy 

OUR contributor writes that he needed 
a small electric furnace, and not car¬ 

ing to buy one, constructed one along the 
lines shown, using for its construction 
material from a few worn-out dry cells. 
The illustration tells the story. The car¬ 
bon terminals are taken from a dry bat¬ 
tery. For a small furnace they may be 
of the flash-light battery size. 

Two examples of the treatment of the dry bat¬ 
tery carbon in the multiple contact microphone, 
showing also the little bracket which holds the 
end shaped to fit it. 

Then introduce the ends of the carbons 
in the holes drilled in the squares. When 
they are all in place the microphone will 
be ready for use. 
The many contacts go to make it sensi¬ 

tive. As a variation, carbon blocks can 
be cut out of battery carbons and substi¬ 
tuted for the metal brackets, holes being 
drilled in them to receive the ends of the 
carbon rods. 

PRIZE WINNERS 
First Prize, $50.00 

Roscoe Betts 
Arcadia, Nebraska 
Second Prize, $20.00 

C. Q. Rice 
Preston, Idaho 

Third Prize, $15.00 
N. P. Ball 

Colton, California 
Fourth Prize, $10.00 
Jacques M. Bellaire 

235 bis rue de Vaugirad 
Paris, France 

Fifth Prize, $5.00 
John N. Brahy 

283 Crescent St. 
Long Island City, N. Y. 

A small electric furnace made with battery car¬ 
bons and regulated by a pressure rheostat for 
controlling the current, constructed of carbon 
fragments and granules made from battery car¬ 
bons. 

In order to control the current, a car-
bon grain rheostat was used. This will 
give very perfect regulation if the arc is 
watched, but it has the difficulty that its 
resistance does not increase when heated, 
so that it loses its ballasting effect, and 
it would seem better to use a ballasting 
coil of iron wire rather than the rheostat 
shown, or perhaps it would be better to 
say, in addition to the rheostat shown. 
The latter would then operate as a per¬ 
fected switch rather than as a ballast. 

EKecûTflc SHesim Generator EHeclíric Meaner 

ANUMBER of installations have been 
set up for generating steam by 
electricity. This process is appli¬ 

cable when the electric energy is gener¬ 
ated by water power, or in some cases 

- Electrode 

Grounded 
Inner Shell 

A steam generator operated by an electric cur¬ 
rent and now being used to a considerable extent 
in Canada and the United States. 

when there is a peak to be taken care of 
in the course of the daily supply of 
power. 
By this is meant that in some cases so 

much power is drawn upon, in the eve¬ 
ning hours for instance, that a peak is 
established, and it is an object, of course, 
to bring the rest of the supply period up 
somewhere near this peak. This can be 
done by generating steam in the daytime 
when there is less demand for light. 
Under average conditions, a pound of 

coal will produce about 7% pounds of 
steam, and a kilowatt-hour with an effi¬ 
ciency of 97% per cent will produce a lit¬ 
tle over 3 pounds of steam. This leads 
to the equivalent of 4840 kilowatt-hours, 
as an equivalent of one ton of coal in 
heating value. These figures are ab¬ 
stracted from a very interesting paper 

by T. S. Gregory. If these calculations 
are extended it will be seen that elec¬ 
trical steam generation on its face at least 
is far from cheap, and the figure is ren¬ 
dered less favorable by the fact that 80 
or 90 per cent of the steam energy may 
be regarded as wasted under ordinary cir¬ 
cumstances. 
The generator we illustrate is termed a 

“water resistance generator” and is now 
exploited in this country and in Canada. 
An electrode is immersed in water and a 
current at adequate potential being sup¬ 
plied, a current passes through the water 
from electrode to a shell ; the shell is 
fixed concentrically with the outer walls 
of the boiler and is immersed in the wa¬ 
ter. Thus, if an electric arc is formed, no 
harm is done to the boiler, only the inner 
shell is affected. 
There are two ways of controlling the 

operations; one is by causing the water 
level to vary, so as to change the resis¬ 
tance, thus affecting the rapidity of gen¬ 
eration of heat. The other way is based 
on the fact that resistance of water varies 
with the temperature; the hotter it be¬ 
comes, the less is its resistance, so that 
by maintaining an even level and a con¬ 
stant potential, the heat may be varied 
by drawing water off by what is known as 
a bleeder valve, thus regulating the tem¬ 
perature. 

It is said that these generators are in 
use mostly in paper plants, and have been 
constructed to the aggregate of 150,000 
kilowatts. The feed water enters at the 
bottom and is deflected by the funnel-
shaped tube placed there, so as to give 
good circulation. One set of terminals 
pass through the top, and the other con¬ 
nection will be seen extending to the right 
from the inner cylinder. 

Electric generation of steam Is of great 
interest for countries like Sweden, Swit¬ 
zerland and Italy, which are compara¬ 
tively poor in coal, and is being used in 
the paper industry. 

THE heater described here is being ex¬ 
ploited in England. It is designed to 

heat water in large quantities for house¬ 
hold purposes, keeping in reserve an ade¬ 
quate supply of hot water, not merely 
relying on heating it as drawn through a 
faucet. 

The illustration shows the apparatus 
in section ; there is a 10-gallon storage 
tank fed by a ball-cock in the usual 
way, and the heating element is con¬ 
tained in the base. There are a series 
of baffie-plates in the heating chamber, 
which cause the water to take a devious 
course, and nichrome ribbon wound on 

An English hot water heater arranged to keep 
in reserve a storage tank full of hot water, not 
merely warming it as it issues from the tap. 

mica formers is contained within this 
chamber so that the water is brought into 
intimate contact therewith. 
The water which has been heated in the 

heating chamber is delivered by natural 
circulation to the tank, rises through it, 
keeping in constant circulation, and re¬ 
maining at a comparatively even temper¬ 
ature. There is a special arrangement by 
which a small quantity of water can be 
drawn directly from the heating chamber. 
This would supply a basin or other small 
quantity required, and when a larger 
quantity is needed, after a lapse of 
twenty minutes the entire ten gallons will 
be hot, if the start is made with cold 
water. When the complete heating ele¬ 
ment is working, it absorbs 3,750 watts, 
but when only a small quantity of mod¬ 
erately hot water is needed, the heating 
element can be cut down to a fraction of 
the whole, absorbing 200 watts only.— 
The London Electrician. 
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Award© m the $50 Specñal IPrñze Contest 
Fok* Jtinâm? Oect^icians amdl EEecHíFBcall ECsxpeiHmeiMeirs 

First Prize, $25 Second Prize, $15 Third Prize, $10 
Mr. Antedeo Giolitto Mr. Cecil Plass Mr. Alva Stevenson 
836 Illinois Avenue 131 South 13th Street Leitchfield, 
Rockford, Illinois Vincennes, Indiana Kentucky 

Fâ^st Prize 
Push Button Starter 
By Amedeo Giolitto 

To Line 

Diagram of a starter for a motor, using an 
electro-magnetic switch, and whose inductance 
operates to prevent a too great sudden draught 
upon the circuit. 

W HEN starting a motor which is con¬ 
nected to a lighting circuit, the 

lights are always dimmed for an instant, 
although the motor may be a small one. 
The dimming of the lights is annoying, 
when the motor is to be started frequently, 
but by using the starting device as shown 
In the accompanying drawings, the effect 
upon the lights can be prevented or greatly 
diminished. 
The device will be useful when the ex¬ 

perimenter wishes to start motors at night 
without causing the lights to drop. It is 
entirely automatic in operation and is 
very simple, for it is only necessary to 
press the button (A) to start the motor, 
while to stop It the same button is again 
pressed. This button is of the double¬ 
contact type and is connected as shown 
above. 
By studying the diagram it will be evi¬ 

dent that when the button is pressed, the 
starting current for the motor (M) will 
have to pass through the solenoids (B) ; 
their inductance will prevent an inrush 
of current from flowing through the motor, 
thus protecting the lamp circuit, and at 
the same time they will draw up the 
plunger (C), which pulls the chain switch 
(D) and therefore closes the circuit (that 
Is, if it was open in the first place). Now 
when the button is released, the circuit 
through the chain switch will be com¬ 
pleted and the motor will be connected 
directly across the line; and as the solen¬ 
oid circuit has been opened the solenoids 
will release the plunger, which will re¬ 
turn to its former position. Pressing the 
button again will send a current through 
the solenoids, and they will draw up the 

The general layout of the electro-magnetic 
switch, showing the location of solenoids, switch¬ 
chain and push-button. 

plunger again, this time opening the chain 
switch, and the motor will stop when the 
button is released. 
Below the solenoids and the chain 

switch (D) are shown mounted inside a 
wooden box. Two brass pieces (E) 
screwed to the side of the wooden box 
prevent the plunger from falling out of 
the solenoids. 

jj'XPERIMENTERS and amateurs, 
lL we want your ideas. Tell as 
about that new electrical stunt you 
have meant to write up right along, 
but never got to. Perhaps you have 
a new idea, perhaps you have seen 
some new electrically arranged “do-
funny’’—ice want these ideas, all of 
them. For all such contributed arti¬ 
cles that are accepted, we will pay 
one cent a word upon publication. 
The shorter the article, and the bet¬ 
ter the illustration—whether it is a 
sketch or photograph—the better we 
like it. Why not get busy at oncef 
Use one side of the paper only. 

EDITOR. 

Second Prize 
Toy Automobile Horn 

By Cecil Plass 

MY younger brother’s automobile, which 
he played with most of the time, was 

provided with everything but a horn. This 
deficiency was soon corrected by construct¬ 
ing the electric horn shown in the accom¬ 
panying drawing. 
The materials required are: One large 

tomato can, one battery motor, one gear 
from an Erector construction set, one fi¬ 
lióle strip from a Meccano set, two pieces 
of tin, and one block of wood. 
The illustration shows clearly how to 

put the horn together. It is liest to fasten 
the 5-hoIe strip to the end of the tomato 
can with two screws. 
When the gear wheel turns, a true 

Klaxon effect is produced. 

Tlhirdl Prize 
Lamp Bank Resistance 

1 T TUILE making repairs upon some 
%/%/ small motors, I found it necessary 
T T to use a lamp bank resistance. 

The illustration herewith shows the result 
of my efforts. 

(S1) is an ordinary double pole, single 
throw switch with fuse clips. (S’) is a 
single-pole, double-throw switch with a 
fuse clip fastened to the center terminal. 
(S’) is more complicated, yet simple in 
construction. 
As many contacts are to be added as 

bulbs; I used five. Drill the holes in a 
semi-circle and insert the contacts, which 
may be silver or copper, tapped to receive 
a screw which secures them. Dress them 
down evenly. Cut a piece of sheet brass 
or copper in a semi-circular shape and 

drill a hole for its support as shown. Cut 
a finger on the edge for each contact point. 
At the center place a knob to turn the con¬ 
tact maker back and forth. The reader 
will note that the connections (S*) and 

Erector Gear 

A home-made Klaxon, using a tin can for the 
horn and an Erector gear for producing the vibra¬ 
tions of the diaphragm. 

(S!) are ordinary single pole, single throw 
switches. 
With (S') closed, (S2) thrown to the 

right, (S’) connecting contacts (1) and 
(2), (S‘) and (S5) open, one has bulbs 
(B1), (B2) and (B5) in series at (T2). 
By turning (S’) and connecting more 
bulbs in parallel with (B2), (B1) and 
(B5) w’ill be in series. By connecting con¬ 
tact (1) with contact (5), (B1) only will 
be in series. By turning (S’) to the ex¬ 
treme right and closing (S!) and then 
turning (S’) back to the left, one can 
have from one to five in parallel at (T2). 
With (S‘) closed, one has (B5) burning 

to work by, while he has the following 
combinations: With (S2) to the right he 
has from one to four lamps in parallel at 
(T1) ; after the motor or other instrument 
is well under way he can throw (S2) to 
the left and have full line voltage at (T1). 

If the worker wishes more light at any 
moment he can connect as many contact 
points as he desires with contact (Ss) and 
close (S‘) and immediately his wish is 
fulfilled. If the fuse at (S2) is smaller 
than those at (S1), the room will not be 
left in the dark, which might happen if 
he is depending on (B5) for light, should 
the load at (T1) become too heavy while 
operating on line voltage. 

To 
Line 

A lamp bank resistance, an interesting charac¬ 
teristic of which is the fact that no wires cross, 
and thereby a definite possibility of trouble is 
avoided. 
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Emergency Battery Repair 

A STORAGE battery repair was made in the following manner. The battery 
was nearly worn out, having given ser-

Qllick repair tor a storage battery, where one oí 
the terminal lugs has been broken off. 

vice for several years in an individual 
home, being of 32-volt potential. However, 
it seemed to take and hold a charge 
fairly well and the owner deemed it un-
wise to part with the necessary where¬ 
withal for a new one until it was abso¬ 
lutely unavoidable. 
The sudden breaking of one of the lead 

terminals was an unlooked-for mishap. 
By jumping the damaged cell, the voltage 
would be lowered two volts, but this made 
the lights within the home rather dim. 
The repair was made by bending a piece 

of medium weight strap iron into a “U” 
with the ends turned over. A hole was 
then drilled through both sides, and 
through them a bolt was inserted and 
turned up. As the nut was tightened, 
the ends were drawn together. Since a 
portion of the broken terminal still showed 
above the sealing compound of the cell, 
it was not a difficult matter to make the 
connection by setting the “U” over this 
broken terminal, rendering the connection 
current-tight. 
This repair lasted very well for nearly 

a year, when the battery was discarded 
for a new one. 
The permanent repair of a battery with 

a broken lug would be to fasten on a new 
one by the lead burning method (autogen¬ 
ous soldering). But this could not be done 
without emptying the cell, which the pres¬ 
ent method does not require. 

Contributed by Dale R. Van Hobn. 

Buzzer Circuit Breaker 

A circuit breaker constructed from a buzzer, and 
reset by a bit of wire or a metal hairpin, when it 
has been opened by too much current. 

THE circuit breaker switch shown here 
is made with a buzzer. 

The vibrator contact spring is soldered 
fast to the vibrating member. The end of 
the spring is bent at right angles to the 
armature, and projects about one thirty-
second of an inch, as shown. A hole is 
drilled through the armature opposite the 
magnet hole, and tapped for an 8-32 iron 
screw, which serves as an adjustment for 
current. This screw should fit firmly, so 
that it will not work loose. A piece of 
wire is soldered to any stationary part of 
the buzzer, and shaped so as to keep the 
armature from touching the stationary 
contact. 
A strip of phosphor bronze spring is 

bent into a U-shape and soldered to the 
stationary contact holder. 
The case is then lined with paper to 

prevent short-circuiting, and two holes are 
drilled through it for the hairpin key. 
This key serves to set and unset the 
breaker while the cover Is on. 

In operation, an excess of current at¬ 
tracts the armature toward the magnet. 
This releases the bronze spring, which 
flies back and' breaks the circuit. The 
breaker is set by pushing the spring into 
place with the hairpin key through the top 
opening, and unset by pushing the arma¬ 
ture toward the magnet through the side 
opening. 
The breaker is fairly sensitive to frac¬ 

tions of an ampere, and may be adjusted 
freely. The distance of the screw from 
the pole piece will influence the breaking 
point considerably. The windings may be 
connected in series or parallel, or replaced 
altogether with different wire. Thus, a 
fairly wide range of capacity may be ob¬ 
tained. 
As the hairpin key operates through 

two small, vent-like holes, few casual ob¬ 
servers would suspect its mode of opera¬ 
tion without having made an investiga¬ 
tion. Therefore, unless the binding posts 
are shorted, it makes a secret switch, 
proof to a certain degree against being 
tampered with. 

Contributed by F. B. Anderson. 

Closed Circuit Push Button 

A COMMON door bell push button built up on a wooden base closes a circuit 
only when the button is pressed inward. 
To apply this for use in a dark room it 
is necessary to so arrange it that the cir¬ 
cuit can be closed for as long a period 
as desired without pressing the button, 
and then can be opened and kept so. 
This can be done by placing a large 

drop of solder upon the contact spring. 
If, then, the button in the outer section 
of the base is screwed home, the project¬ 
ing lump of solder will come in contact 
with the upper contact, close the circuit 
and keep it so. But if it is desired to 
open the circuit, a turn or two of the 
upper section of the wooden base will 
draw the upper contact away from the 
drop of solder as the base is unscrewed, 
and the circuit will be opened. If a mo¬ 
mentary light is wanted, a touch on the 
button will now give it. 
The writer has used this modified switch 

with great satisfaction for making prints. 
Contributed by W. A. Schrodeb. 

Closed Circuit Burglar Alarm 

N
EARLY all closed circuit alarm 
systems employ the open circuit 
type of bell, the bell being oper-

A push-button modified so that it can be used as 
a switch and kept closed or used as a button and 
be normally open. 

ated in connection with a relay. Although 
the relay is generally used, it is not abso¬ 
lutely necessary, as the ordinary bell can 
be so arranged that it will be adapted for 
a closed circuit system. 
The accompanying illustration shows 

how this is done. A small hole (A) is 
drilled in the frame of the bell, near the 
insulated contact (B). A wire is soldered 
to the contact (B), and passes through 
the hole (A). The other end of the wire 
is connected to the binding post (C). 
Dotted lines show the wires under the 
frame of the bell. The middle binding 
post (C) is insulated from the frame, and 
is shown in detail at one side. 
The illustration also shows how the bell 

is connected up to the circuit. Gravity 
cells should be used, as dry cells would 
not last very long on such a circuit. The 
tinfoil strip which is pasted around the 
edge of the window as usual is connected 
to the binding posts (C) and (E). This 
short-circuits the make and break con¬ 
tacts on the bell, and the magnet will 
hold the armature down; but if a burglar 
should break the window, the circuit 
through the tin-foil would be broken, the 
armature will fly back closing the ring¬ 
ing circuit, and the bell will ring contin¬ 
uously. 

If the bell is to be used with window 
or door contacts, the contacts must be 
connected in series and then to the bind¬ 
ing posts (C) and (E). The closed cir¬ 
cuit type of contacts must be used ; that 
is, they should open the circuit when a 
window is raised or a door opened. 
The main advantage of a closed circuit 

alarm system is that it is burglar-proof; 
even if anyone should cut the wires the 
bell will ring. 

Contributed by Amedeo Giolitto. 

A burglar alarm operating on a closed circuit, so 
that breakage of the window pane will cause the 
alarm to be given. 
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A simple way of writing one’s name indelibiy 
upon a surface of iron or steel by the use of the 
gal vanic battery. 

Magic Writing 

W ITH the method here detailed you 
can inscribe your name on your 

knife blade or any other article that is 
made of a metal attacked by the acid of 

the salt employed. This sort of writing 
can be done on copper, brass, or German 
silver. To make the process clear, a sheet 
of metal is shown in the drawing, laid 
on a flat board. 
The metal plate was covered with ordi¬ 

nary soap, rubbed on dry, and the name 
was written in with something sharp—a 
pin, needle, or even a dry pen. If a pen 
is used, there will be difficulty in using 
the same pen again for writing with ink. 
The letters of whatever you write should 
be connected, though if the liquid that is 
poured over the letters flows over so that 
all the letters are under the same “pud¬ 
dle,” there will be no difficulty in obtain¬ 
ing good results just as though the letters 
were connected. It will be noted that the 
words Practical Electrics in the picture 
are connected as well as all the letters. 
One of the wires from the battery is 

solidly connected to the metal plate and 
the other just dips slightly into the liquid 
that covers the letters. This second wire 
does not touch the metal. 
To make the liquid, take one-fourth of 

a glass of water and dissolve a tablespoon¬ 
ful of blue vitriol (copper sulfate) in it; 
then with a silver spoon dip the solution 
out of the glass and carefully put it over 
the letters. The liquid should not be al¬ 
lowed to run over the edges of the metal 
anyw’here, because it will not stand up in 
as deep a puddle again and will not be 
quite as efficient when shallow. 

If one cell is employed, the current 
should operate on the metal a minute or 
two, but if you are provided with as many 
cells as illustrated, current need remain 
on but fifteen or twenty seconds. 

After washing the soap off, a tiny gold 
thread will be left on the metal where 
the scratched-in-soap letters were previ¬ 
ously. This line soon turns black and 
you find that it has eaten into the metal 
a tiny way ami that “magic writing” has 
become a permanent reality. 

Charging Flashlight Batteries 

IT happens frequently when one is driv¬ ing a car at night that something goes 
wrong and a light is required to make the 
repair. 

A simple way of charging flashlight batteries, so 
as to obtain increased service from them, and to 
avoid throwing them away when they show weak¬ 
ness. 

Upon taking your flashlight out of the 
tool box you may find that the battery Is 
dead, either from a short circuit from 
touching metal of the car or a tool or be¬ 
cause of plenty of use. Now, with this 

simple device mounted on the car you can 
take out the battery and place one cell 
at a time in circuit. 
Place the cell in the clamp and leave It 

there till it becomes hot, but do not let it 
remain there long enough for the sealing 
wax to melt. When the seal begins to 
soften, remove the cell, then treat the 
other cell in similar manner. 
After all the cells have been treated In 

this way, place them in the flashlight, and 
it is a certainty that you will have a light 
as good as that from a new battery. 
Contributed by Theodore R. Johnson. 

Automatic Battery Former 

ON page 458 of Practical Electrics 
for September there is a description 

of an automatic switch for forming stor¬ 
age battery plates. The writer of the 
present contribution constructed the ap¬ 
paratus and is having good success with 
it, but employs a magnetic rectifier with 
the circuits indicated in the accompany-

$50 IN PRIZES 
A special prize contest for Junior 

Electricians and Electrical Exper¬ 
imenters will be held each month. 
There will be three monthly prizes 
as follows: 

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

Total $50.00 in gold 
This department desires particu¬ 

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

models, etc., to Editor, Electrical 
Wrinkle Contest, in care of this 
publication. 

ing illustration. The special object of 
this hook-up is to disconnect the 110-volt 
A. C. while the battery is discharging. 
The operation of the time switch is as 

follows: Referring to the diagram, A. C. 
are the high voltage leads that feed the 
rectifier primary. One of these runs 
through the DPDT switch to one of 
the semi-circular contacts of the auto¬ 
matic charging device. When the clock 
hand connects with the right-hand con¬ 
tact plates the rectifier starts ; and cur¬ 
rent flows from the secondary to the bat¬ 
tery along (D, C), as indicated by the 
plain arrows. A resistance (R-l) is in¬ 
serted to govern the amperage of the 
charging current. When the clock hand 
moves over to the left, the battery dis¬ 
charges as shown by the encircled ar¬ 
rows. A second resistance (R-2) (varia¬ 
ble is best), is included in this circuit, 
because the battery must lie discharged 
slower than it is charged. The ammeter 
(Am.) indicates the strength of the cur¬ 
rent charging or discharging at all times. 

The DPDT switch allows the auto¬ 
matic charger to be thrown out of circuit 

+ 
n.c. 

An automatic battery former which charges and 
discharges a storage battery in regulated periodic¬ 
ity without any supervision, the operation being 
regulated by a clock. 

entirely and permits the rectifier to be 
operated continuously, if desired. 
A caution to be observed in construct¬ 

ing the automatic switch is that firm con¬ 
tact must be made by the clock hand, and 
a quick, snappy break secured when the 
high voltage current is cut into and out 
of circuit. Connect the grounded side of 
the A. C. line to the automatic charger 
and mount the contacts on fiber or some 
other good insulating substance. A little 
care must be taken to adjust the carbon 
electrodes of the rectifier so that the vi¬ 
brating tongue will not make contact after 
the primary current is stopped. The au¬ 
thor will gladly give more detailed in¬ 
formation to anyone interested. 

Contributed by Rev. Benedict Barr. 
St. Benedict’s Abbey, Mt. Angel, Ore. 

Electric Current Alternator 

THIS simple appliance causes a battery 
to give an alternating current. The 

gong is removed from an electric bell and 
on the clapper there is riveted a strip of 
fiber (B), to which are attached two 
contact pieces (A) and (E), electrically 
connected by a spring or wire (D). 
The battery is of double the required 

voltage, and from its center point a wire 
is carried to the circuit as shown. It 
the bell clapper swings to the right, the 
contact between (A) and (C) will be 
closed, and a current will go through the 
circuit in one direction from one-half of 
the battery. Then, if the clapper swings 
over to the contact (C), again a current 
will go through the circuit, this time in 
the opposite direction. The frequency of 
the current will be determined, of course, 
by the number of vibrations given by the 
operation of the bell. 

Contributed by Fred D. Vercellino. 

Application of an electric bell, for producing an 
alternating current from a pair of primary bat¬ 
teries. 
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Simple Thermo-Flasher 

An electric flasher, operating by the change in 
length of a wire heated by the current passing 
through it to the lamps. 

A BASEBOARD about two inches wide by six inches long is required. An¬ 
other board about three inches long and 
two inches wide is fastened upright to the 
end of the long board by two screws. A 
spark coil interrupter is mounted in the 
usual way on the short upright board. A 
piece of iron wire (about size 32) is 
fastened to the vibrator as shown in the 
sketch ; the other end of the wire Is 
fastened to the base by a nail. 
A spring, made of a piece of tin, Is bent 

and fixed as shown in the illustration. 
No. 32 iron wire passing the current will, 
by expanding and contracting, if the vi¬ 
brator points are properly adjusted, flash 
a bank of five 50-watt, 110-volt lamps. For 
flashing a smaller or larger bank, corre¬ 
sponding sizes of iron wire must be used. 
A condenser should shunt the points. As 
described the apparatus will flash a fl¬ 
volt, 2.5-ampere bulb. 

Contributed by J. Hayward. 

Shocking Machine 
A N inexpensive shocking machine can 
k be constructed by utilizing an elec¬ 

tric buzzer. 
The cover of the buzzer is first re¬ 

moved and a piece of wire is soldered to 
the stationary contact (E) ; the buzzer is 
then mounted on a wooden base with a 
pair of telegraph magnets and a switch, 
these different parts being connected to¬ 
gether as shown. It will be noted that the 
magnets are connected in series with the 
buzzer. This increases the self-induction 
of the circuit and since the voltage de¬ 
veloped between the binding posts (A) 
and (B) is due to the self-induction of the 
circuit, the voltage is therefore increased. 
The shocking handles are connected to 
the binding posts (A) and (B). 
The batteries are connected across the 

binding posts (C) and (D) and the de¬ 
vice is turned on and off by means of the 
switch. Two battery carbons can be em¬ 
ployed for the handles. The dotted lines 
show the connections under the base 
board. 

Contributed by Amedeo Giolitto. 

A buzzer or electric bell used as a shockinK ma¬ 
chine, with the shocks reinforced by an old tele¬ 
graph magnet placed in the circuit. 

Trigger Release 
A DIRECT acting bell, in the apparatus 
A illustrated, is used to release a 
spring-actuated trigger, which may dis¬ 
charge a gun, snap a camera, pull open a 
switch rapidly, or do other similar things. 

A horizontal swiveling bar is riveted on 
the little support on the right of the base, 
and one end of it is caught by the right 
hand end of the trigger (B) where the 
end of the trigger projects upward. This 
trigger is actuated by the bell magnet (E), 
as shown, whose armature when attracted 
and when its end (E) is drawn forward 
to the right, depresses the right end of 
the trigger and releases the swiveled bar. 
The distant end of the same bar passes 

through a hole in a little oblong plate 
(C) ; one end of this plate is attached by 
a string or wire to the piece to be tripped ; 
and to the other end of the same piece a 
string is connected. Thus when the end 
of the trigger (B) is depressed, the swiv¬ 
eled bar (A) is released, the spring con¬ 
tracts and jerks open the switch, pulls 
the trigger or does whatever else it is 
arranged for. 

Contributed by Leroy Cox. 

Details of a trigger release which can be used 
for distant snap-shots and other similar purposes. 
where a mechanical release at a distance is re¬ 
quired. 

A general view of the trigger release, using the 
mechanism of a direct acting bell, and embodying 
the details shown above. 

Electro-Magnetic Circuit Breaker 

THIS circuit breaker is provided with 
two magnets whose axes are at right 

angles to each other. Referring to our 
illustration, the horizontal magnet on the 
left passes the . current of the circuit 
through its coils. In front of it is an 
armature pivoted at the point (A), and 
with a spring at the bottom which tends 
to draw the upper end away from the 
magnet pole. At (P) there is a contact 
which is opened when the magnet attracts 
the armature to its pole, and closed when 
the armature is held to the right by the 
spring at its lower end. The lines on the 
drawing show the circuit. The current 
enters at the binding post (F), goes 
through the coil of the magnet, through 
the spring at the bottom of the pivoted 
armature, through the contact (P), and 
out at the binding post (G). 

If now, the current is too strong, the 
magnet will acquire power enough to at¬ 
tract its armature, against the force of 

the spring, opening the contact (P) and 
cutting off the current. This refers to the 
horizontal magnet shown on the left of 
the illustration. The vertical magnet also 

A circuit breaker whose action depends on two 
electro-magnets placed at right angles to each 
other, whose armatures interlock at the ends. 

has its armature (A), pivoted in the cen¬ 
ter, and drawn away from the pole by a 
spring. When the main circuit magnet 
attracts its armature, the left-hand end 
of the armature (A), is drawn down by 
the spring against the stop, and holds the 
armature (K) close against the pole of 
the magnet (M), thus opening the con¬ 
tact (P). The circuit is now open, and 
the magnet ( M ) is dead. But the electro¬ 
magnet (R) has its own circuit, and on 
closing this circuit, the magnet (R) at¬ 
tracts its armature, the left-hand end 
swings upward as the right-hand end 
swings down, the lower end of the arma¬ 
ture (K) is drawn by the spring towards 
the left, the contact (P) is closed, and all 
is again in order. By this arrangement, 
the circuit breaker can be set from a 
distance and there are no fuses to burn 
out. 

Contributed by Fbed Hall. 

Mending a Storage Battery 
''p HE writer once had the misfortune to 

1 break the threads holding the cap to 
one cell of a new storage battery. 
Taking the battery out of its case I 

made a dam of damp loam, about two 
inches in diameter and concentric with 
the broken cap holder. Care was taken 
with the earth to keep it all out of the 
battery. 
Next I put a little lard on the screw 

cap plug and by wiping with my fingers 
I left just enough lard to prevent stick¬ 
ing. Holding the cap tight upon the hole, 
so as to completely close it, I melted com¬ 
mon sealing wax and let it fill in the 
space between the dam and the plug until 
the desired height was reached. Just be¬ 
fore the wax became solid I turned the 
cap gently to and fro to prevent it be¬ 
coming too tight. 
The battery is still In use and the re¬ 

made cap holder looks as though it would 
last as long as the battery itself. 

Contributed by G. E. Cross. 

Making a new neck for a storage battery out of 
sealing wax, to receive the screw plug with which 
it is closed. A simple operation which was used 
with success. 
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Home-Made Battery Charger 
By Harold Nowell Whitmore 

THIS article describes and illustrates 
the construction of a simple and 
inexpensive rectifier for charging a 

6-volt battery from 110-volt alternating 

Fig. 1 
A B 

Fig. 2 
Layout and general diagrams of an apparatus 

for charging a battery from an alternating cur¬ 
rent house circuit. 

current. A charger built on these speci¬ 
fications has been in use several months 
and lias proved entirely satisfactory. 

Tlie type of charger using a rectifying 
tube was chosen as the most practical one 
to be built at home, as it is recognized to 
be the most simple and trouble-proof ap¬ 
paratus ; there are no moving parts and 
no adjustments, and it may be allowed to 
run unattended for any length of time. 
Should the A. C. power supply fail at any 
time the storage battery will not discharge 
back through the transformer coil. Very 
few tools are required to assemble the 
apparatus and an examination of the fol¬ 
lowing bill of material will show that the 
cost of parts is low. 

Bill of Material 
175 pieces 16-gauge silicon steel 6% 

inch by 1% inch. 
175 pieces 16-gauge silicon steel 3% 

inch by 1% inch. 
% lb. No. 14 double cotton-covered cop¬ 

per wire. 
1% lb. No. 18 double cotton-covered cop¬ 

per wire. 
1 porcelain cleat receptacle, standard 

Edison base. 
1 2-ampere Tungar or Rectigon bulb. 
Figure 1 is the wiring diagram. (A) 

is the primary coil made up of 400 turns 
of No. 18 wire. The leads from this coil 
attach to the lighting circuit, 110 volts 
A. C., and may be provided with an at¬ 
tachment plug to go into any lamp socket. 
(B) is the secondary coil and consists of 
100 turns of No. 14 wire. A tap is taken 
off at the tenth turn and leads to the 
filament of the tube, together with the 
first ten turns. The last or hundredth 
turn connects to the positive (-(-) ter¬ 
minal of the battery being charged, and 
the plate connection on the top of the 
rectifying tube goes to the negative (—) 
terminal. Battery clips provide the neces¬ 
sary connections. 
The assembling of the frame is best ac¬ 

complished by first constructing a shallow 
box (sides about 2 inches high), whose 
inside dimensions are slightly larger than 
5 inches by 8 inches. The finished frame 
is to be 5 inches by 8 inches. Starting 
at corner (A) of the box (Fig. 2), lay in 
the steel strips 1, 2, 3 and 4 as shown. 
On the second layer start at corner (B) 
of the box and lay in strips 5, 6, 7, and 8. 
On the third layer start again at corner 
(A). In this way build up the trans¬ 
former frame until its height, when com¬ 
pressed, is equal to the width of the 
strips, or about I14 inches. This will re¬ 
quire about 175 long strips and the same 
number of short strips. The frame should 

now be carefully removed from the box 
and placed in clamps. The method of 
clamping and mounting is left to the 
builder, although a practical suggestion is 
shown in the general assembly Fig. 3. 
The method shown also provides for the 
mounting of the frame to a board, which 
in turn may be used to attach the com¬ 
plete apparatus to thé wall. 
The next operation is to tape the side 

members of the frame preparatory to 
winding the coils. The primary coil is 
then wound with 400 turns of No. 18 
wire. In winding the secondary coil take 
a tap off at the tenth turn and continue 
for 90 more turns, making a total of 100 
turns of No. 14 wire. When the coils 
have been wound, tape them well and 
apply shellac. 
This charger will be found to impart a 

slow charge and will therefore be easy on 
the battery. The charging operation is 
started by first attaching the battery clips 
to the proper terminals on the 6-volt stor¬ 
age battery and then turning on the 110-
volt circuit. 

Fig. 3 

Further details of the apparatus and of its 
mount for charRing a storage battery from an al¬ 
ternating current circuit. 

Cellar Door Lighting Switch 

THREE binding posts (two with bolts 
on the bottom and one with a wood 

screw on the bottom), six rubber washers 
which will fit on the binding posts, some 
tin, a piece of an old clock spring, and a 

piece of wood two inches by three and a 
half and about a quarter of an inch thick, 
comprise all the materials necessary to 
construct this simple little device for shut¬ 
ting off cellar lights. The cost will not 
be over 35 cents. 
Mount the two binding posts, with bolts 

A very simple switch for attachment to a door, 
so that when the door is opened a lamp will be 
lighted, which is extinguished when the door is 
closed. 

on the bottom, on the piece of wood, one 
on each end. Connect them with a piece 
of wire and insulate them from the wood 
with four of the rubber washers as shown 
in Figures 1 and 2. From an old clock 
spring cut a piece about two and a half 
inches long, and fasten this to one of the 
binding posts. 
Screw the piece of wood into the wall 

about one inch away from the door and 
near the top of the door, with a piece of 
clock spring toward the door. Then screw 
the remaining binding post into the door, 
parallel to the other two, and about two 
and a half inches from the door. Fasten 
to this a piece of tin so that it faces 
toward the other two posts. Then bend 
the clock spring so that it will touch the 
piece of tin when the door is about one 
foot open. A clock spring should be used 
because it springs back into place no mat¬ 
ter how much it is bent back. Hook this 
device in parallel with the switch as 
shown in Figure 5. 
When you open the door the lamp 

lights; when you close it the lamp goes 
out. If it is desired to have the door shut 
and the lights on at the same time, all 
that is necessary is to turn on the switch 
in the regular way. 
Contributed by Julian M. Sturtevant. 

What I Would Like to See Published in “Practical Electrics” 
It has always been the Editor’s desire to publish what the readers want, 

not “what strikes the Editor’s fancy.” As a rule we believe that we publish 
such material as is of greatest interest to our readers. Occasionally, however, 
it is necessary to check up to see whether our guess is right, for, after all, in 
publishing a magazine such as this there is some guess-work connected with 
the selection of articles for publication. For this reason we shall put it up to 
our readers from time to time, to make certain that we publish just what they 
desire. 

In the blank space below, please list your preferences for certain articles, 
or classes of articles, which you would like to see printed in this magazine. The 
Editors will try their utmost to comply with the wishes of the majority. The 
results of this work will be published from time to time: 

NAME. 

STREET ADDRESS . 

CITY OR TOWN. STATE. 
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IN this department are published various tricks that can be performed by means of the electrical current. Such tricks may be used for entertaining, for 
window displays, or for any other purpose. This department will pay monthly a first prize of $3.00 for the best electrical trick, and the Editor invites 

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

Realistic Snow Fall 

IT is questionable whether the principal merit of this effective display inheres 
in its simplicity or in the realism of the 
effect produced. 
A buzzer is mounted out of sight of the 

prospective audience, and from a wire ex¬ 
tension attached to its armature, a string 

A very pretty deception, producing the effect of 
a snowfall in a toy theater, with a dark back¬ 
ground to carry out the illusion. 

is carried right across the scene, which 
may, of course, be a store window or even 
a box representing the little theater. 
From this string, which is stretched 

rather tightly, hang a number of the 
finest possible threads. It is advisable to 
have a dark background and the threads 
black. At frequent intervals on the 
threads are strung little tufts of pure 
white cotton, and to enhance the appear¬ 
ance, a number of the horizontal strings 
may be placed parallel with eacli other, 
each with its own lot of threads hanging 
down. When the buzzer is set in action, 
the horizontal strings, which should be 
out of sight, are started into motion, the 
threads are jerked up and down, and the 
exact effect of a snowstorm is produced. 
A nice little snowy landscape can be 

made in the bottom of the box by the 
judicious use of salt and Christmas-tree 
decorations, so as to give a true winter 
landscape. 

Contributed by Fred D. Vercellino. 

Toy Cannon 

WE usually think of cannon in terms 
of gunpowder and fuses. The one 
shown here employs neither, yet is 

as certain and effective a noise-maker as 
the other and is much cheaper. Instead 
of using powder and a fuse, the explosive 
material is a mixture of gasoline and air 
and the means for discharging it consist 
of a spark-plug, still in working order. 
The barrel is made from a piece of gas¬ 

pipe and the carriage consists of two two-
inch pieces of plank, cut to shape, with 
a pair of coaster wagon wheels to move it 
on. A wad of paper or some other sub¬ 
stance is rammed in the front of the 
barrel before the gasoline Is ignited, and 
the force required to push this charge 
or wad out creates the noise. Or. if de¬ 
sired, loose-fitting wooden plugs about one 

foot long and weighted at one end may be 
used for ammunition witli equally inter¬ 
esting results. 

Get a piece of on e-inch gas-pipe, three 
feet long, and one inch in inside diameter. 
One end must lie threaded and a cap for 
tliis end provided. The cap is drilled and 
the resulting hole is threaded to take the 
threaded end of the spark-plug, which Is 
then screwed tightly in place. The cap, 
however, is left loose, and is unscrewed 
before each shot. Then the gasoline, a 
sufficient quantity, is poured into the cap, 
care being taken to see that the points 
of the spark-plug are wet with the liquid 
and the cap is screwed back on again. 
As a pattern, take the drawing by which 

to cut tlie two-inch pieces of wood. These 
should be eight inches wide and two and 
a half or three feet long. A narrow-
bladed saw will cut the irregular pattern 
well, providing the saw is sharp. After 
the two pieces have been cut to shape, 
each piece is gouged out to take the rear 
end of the barrel. When this is in place 
and the two pieces of the carriage are 
nailed or bolted together, the barrel will 
be tightly gripped. The wheels may be 
any suitable pair of a diameter of five or 
six inches, and are held in place by a bolt 
running through them and the carriage 
as well. 

In connecting the cannon with the 
spark-coil and the batteries it will be well 
to use several cells. The spark-coil should 
be powerful enough to emit a good spark 
at all times. Connected in the circuit 
there should also be a switch by which 
the circuit can be closed and opened. This 
switch is left open until the cannon is 
ready for firing. When properly assem¬ 
bled the closing of this switch will cause 
the spark to pass between the points of 
tlie spark-plug, igniting the gasoline. It 
will be noticed that one wire from the 
spark-coil is connected to the end of the 
plug and the other fastened to the barrel 
in some convenient manner. This is the 
ground-wire and will serve the purpose as 
long as the connection is tight. 
The amount of gasoline required may 

be determined after a few trials, but it 
will not be large. Usually one-half of 
one teaspoonful will be plenty. Too much 
is worse than too little. 
The wad rammed into the front of the 

barrel should not be too tight. It will be 

A toy cannon discharged electrically, using 
gasoline in the breach cap, to produce the explo¬ 
sion when mixing with air and ignited by an 
electric spark. 

well to experiment with this also, first 
using a small and loose wad and then 

increasing the size and tightness until it 
is tight enough to produce a loud report 
when the gun Is fired. 
One interesting use of this cannon is 

for salutes and signals in a camp, as for 
Boy Scouts. Once made, new uses will 
present themselves from time to time. 

Contributed by Dale It. Van Horn. 

For the Display Window 

UNDOUBTEDLY many experimenters 
have observed that red writing can¬ 

not be read in a red light, while blue writ¬ 
ing cannot be read in a blue light, nor 
green in a green light, etc. The fact is 
that red writing becomes Invisible in a 
red light, and blue in a blue light. The 
reason is at once apparent since the red 
light colors the paper red and the writing 
becomes lost in the red background, the 
same holding true for the other colors. By 
making use of this principle an interesting 
device can be constructed which can be 
used for window displays. 
Two electric lamps are mounted in a 

wooden box as shown in the diagram, the 
lamps being different in color, one of them 
red and the other blue. An opening is cut 
in the front of the box and is fitted with 
a glass plate, while a reflector is arranged 
in the back of the box so it will reflect 
the light rays from either one of the 
lamps to the glass plate. On the glass 
plate two different pictures are painted; 
one being painted in red and the other in 
blue. Next the lamps are connected to a 
hand switching or flasher arrangement 
which will light them alternately ; turning 
one of them off and at the same time 
turning the other on. 

In explaining how the device works let 
us assume that the red light is burning; 
then the red picture on the glass plate 
will disappear, while the blue picture can 
be plainly seen : but when the blue light 
is burning, the red picture will appear, 
while the blue picture will disappear, thus 
it seems as if one picture has turned into 
the other. 

Contributed by Amedeo Giolitto. 
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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. There is a monthly prize of $3.00 for the best idea on "short-circuits." Look at the illustrations and then send us your own par¬ 
ticular “Short-Circuit." It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will 
have a 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 ! 

Mag’s dead, please don’t roast her ; 
(She came from old Cork), 

Though into a toaster 
She poked with a fork. 

By Edward L. Fbiedman, 

This grave, friend, is revealing. 
But for an outlet, 

And a near metal ceiling, 
Poor Pat would live yet. 

By Robert F. Kopp. 

Down here, cold and damp, 
Lies Jake, ’neath the grass; 

He handled a lamp 
When he’d broken the glass. 

By W. A. Schroeder. 

Tiny Mouse 
Ties Traffic 

short circuit, which investiga¬ 
tion showed had been caused 
by a mouse in jumping from 
one wire to another. 
The animal was found on the 

rails completely carbonized. 

.—Traffic on 
railway at 
Switzerland, 
some hours 
result of a 

pENEVA, Oct. 28.-
the electric 

Cenere, in Italian I 
was held up for 
this week as the i 

Look ! In this small hole 
(It’s a grave of a sort) 

Is a mite of a mouse 
Who a railway did short. 

By G. Clear. 
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Electric Cleaner Kills 
KALAMAZOO, Sept. 8.—Frances 

Marian Underwood, three-year-old 
daughter of Mr. and Mrs Hugh G 
Underwood, was electrocuted at 2 
o’clock Thursday afternoon when 
she touched an electric vacuum 
cleaner while standing on a regis¬ 
ter. Death was instantaneous. 

a worker in the Grand 
shops here this morning. 

Conductor Shocked to Death 
As He Lifts Phone Receiver 
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Handle Touches Wire 
Man Is Electrocuted 
Battle Creek. Nov.. 7.—The steel 

handle of an air brush coming Into 
contact with a wire carrying 5,000 
volts of electricity caused the im-
medla*‘> death of Steve Gogoff, 19 

OLEAN, N. Y., Oct. 14.—Electro¬ 
cution was the fate that met Leon 
T. Gooden of this city today at 
Vanda, near here, when he lifted 
the receiver from a telephone. 
Gooden, a conductor for the Local 

Transit Company, had left his car 
to telephone for moving orders, 
using a service phone attached to 
a telephone pole. It is believed a 
high-tension wire fell across the 
telephone line leading to the phone. 

Si’s here in his slippers 
(He’d no shoes to wear), 

'Twas electric hair clippers 
And a short through the chair. 

By O. E. Bricker. 
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¡X® 

WLJ How and Why ? ¡M "IBM 

THIS department is conducted for the benefit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all, 
but necessarily can only publish such matter as interests the majority of readers. 

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

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

Beads for Insulating Wire 
(230)—Joseph Billings, Broad Brook, 

Vt., inquires: 
Q. 1.—Why cannot common beads be 

used to insulate a wire with as great ad¬ 
vantage, as special ones made for the 
purpose and illustrated in your November 
issue? 

A. 1.—Common beads can be used to 
great advantage for this purpose, but 
they are distinctly inferior to the specially 
made and shaped ones. The special ones 
are stronger than the glass and by a sort 
of ball and socket construction the pres¬ 
ence of the gaps between the beads is 
completely avoided in some of them. This 
feature was brought out in the article in 
our last issue, and the diagram given with 
this query shows very clearly the ball 
and socket construction of insulating 
beads to which we have alluded, and 
makes it clear how the gaps between them 
can be avoided. It is perfectly obvious 
that this ball and socket construction is 
superior to plain, round beads used for 
the same purpose. 

Regular insulating beads with ball and socket 
joints between the respective beads, enabling the 
bending in any kind of a curve without exposing: 
the wire. 

Motor-Driven Interrupter 
(231)—P. O. Spears, Bronx, N. Y., asks: 
Q. 1.—Please describe the construction 

of a simple motor-driven interrupter. 
A. 1.—A very good form of interrupter 

for your particular purpose is one in 
which a rod is mounted with an eccentric 
on the shaft of an electric motor. The 
rod dips in and out of the mercury, the 
top of which is covered by a layer of oil. 

Q. 2.—Explain the construction of a 
mercury lamp, similar to the one used in 
photographic galleries. 

A. 2.—The procedure is to merely seal 
the two electrodes into a long tube of 
glass, making sure that one of these elec¬ 
trodes enters from what will subsequently 
be the bottom of the tube. A small quan¬ 
tity of mercury, about one ounce, is placed 
into the end of the tube, and two of the 
lamps are connected in seties with each 

A motor driven interrupter, using a mercury 
cup as one element of the make and break, the 
mercury being covered with oil to prevent oxidiz¬ 
ing. 

We Pay One Cent a Word 
//' E want good electrical articles 
'' on various subjects, and here is 
your chance to make some easy 
money, li e will pay one cent a word 
upon publication for all accepted ar¬ 
ticles. If you have performed any 
novel experiments, if you see any¬ 
thing new electrical, if you know of 
some new electrical stunt, be sure to 
let us hear from you. Articles with 
good photographs are particularly 
desirable. Use one side of the pa¬ 
per only. EDITOR. 

other, and then connected across the 110-
volt direct current circuits. The tube is 
then exhausted and sealed. 

Q. 3.—Is a voltmeter necessary in ex¬ 
perimenting with Tesla high frequency 
currents, and if so, can a D. C. voltmeter 
be employed? 

A. 3.—No voltmeter will be necessary in 
experimenting with Oudin or Tesla appa¬ 
ratus ; neither can a D. C. voltmeter be 
employed on the high frequency alternat¬ 
ing current. 

Q. 4.—In making Leyden jars I have 
no difficulty in making the tinfoil adhere 
to the inside of the glass, but find that I 
cannot get the outside very smooth. Please 
advise. 

arc, showing the principles employed in the con¬ 
struction of the regular article. 

A. 4.—The shellac is first applied to the 
bottle, and allowed to dry slightly till it 
becomes tacky. Then tinfoil is placed 
thereon, and the same rubbed over with 
a smooth stick to make it adhere firmly. 
It is subsequently set aside to dry. 

Rejuvenating Old Dry Cells 
(232)—Henry Mallins, Ridgewood, Va., 

writes : 
Q. 1.—There seems to be some point in¬ 

volved in the treatment of the zinc con¬ 
tainer of a dry cell when it is to have Its 
life prolonged by being perforated by 
numerous holes and soaked in sal-am¬ 
moniac solution. Some direct the zinc to 
be punched full of holes, while others say 
it should be drilled. What is the point 
involved? 

A. 1.—Drilling is far preferable to the 
use of the punch, for, by cautiously drill¬ 
ing, it Is quite possible to avoid perforat¬ 
ing the paper or material which lies next 

0 O O 0 
0 O O 0 
0 O O 0 
0 O O 0 
3 0 00 
0 ooo 

How a dry battery is to be drilled, in order to 
get more use out of it after becoming exhausted 
as regards the original exciting electrolyte. 

to the zinc. The purpose of this material 
is to prevent contact of the zinc with 
the depolarizer and to cut out local action. 
The zinc can be drilled for holes as shown 
in the illustration, with a special drill ; 
this can be filed up or ground without 
much trouble, so as to have a rounded 
point ; zinc is so soft that almost any 
drill can be used for It. A rounded end 
is desirable to prevent the perforation 
of the paper or cloth. 

Direct Current Transformation 
(233)—George Barker, Hoboken, N. J., 

wants to know: 
Q. 1.—Can I step up direct current at 

8 volts to 32 volts, without changing it to 
alternating current first. 

A. 1.—No, it is impossible to transform 
direct current by simple stepping up. 



Practical Electrics for February, 1923 177 

PROTECT YOUR LIFE AND HOME 
SEND NO MONEY 

THE UNWIN TRADING CO., 55 BROADWAY, NEW YORK 
HEADQUARTERS FOR POLICE AND MILITARY GOODS 

THE HIGHEST GRADE OF GOODS AT THE LOWEST POSSIBLE PRICE 

AUTOMATIC PISTOLS 
This model is of small size, and can be con¬ 
veniently carried in the pocket. Made of 
best blue steel, rifled barrel, checkered grip. 
Positive safety, makes accidental discharge 
impossible. A Quick shooter, of good aim 
and great penetrating power. You will do 
well in buying several of these Automatics 
at our low price: 

»39.75 Ä $11.00 »$12.00 

AUTOMATIC PISTOL 
The STEEL MULE, a heavy and sturdy • 
Military Gun, with the strength and 
kick of a mule. 32 calibre, 10 shot, with 
extra magazine, making 20 quick shots. 
Made of best blue steel, rifled barrel, 
checkered grip, positive safety. Suitable 
for Detectives, Watchmen, and to keep 
at home and in business. It commands 
respect. 

(I his is one of the guns we sell most 
heavily. It has passed the Official Mili¬ 
tary Tests wherever presented. 

20 Shot. 32 Cal. 

Ä $12.50 

GENUINE GERMAN MAUSER 
Our Mausers are fresh stock, the latest model. 
This gun is too well known to require any de¬ 
scription. Made of best blue steel, by expert 
workmen. Quantity limited, and prices advanc¬ 
ing. Take advantage of our low prices. 

$13.50 
GERMAN MAUSER WITH COMBINATION WOOD STOCK 

AND HOLSTER 

This is the big Military and Hunting Mauser, can be used as a Pistol, and 
by clipping the traveling case at its end. makes a very powerful rifle. 
This gun is known the world over, and very hard to get. (Our supplv in 
this model is very limited, so we require a deposit of $5 with order, 
balance payable C.O.D.) 

Äs $37.50 $37.50 
GENL INE GERMAN LUGER 

This is the GENUINE LUGER, known the 
world over as the hardest hitter. It will 
penetrate 10^" of hard pine. 10 shots in 1% 
seconds, or as slow as you wish. This is the 
German Officers Pistol, well known throughout 
the world. (Send $5 deposit with order, bal¬ 
ance payable C.O.D.) 

30 cal. $23.50 om/m $25.00 
STANDARD TOP BREAK REVOL¬ 
VERS, AUTOMATIC EJECTORS 

This model is too well known to require 
description. Blue or nickel finish. Hard 
rubber handles. 

32 or 38 cal. QQ 7K 
5 shots V * • * 

SWING OUT HAND EJECT- - -
ING REVOLVER 

Well known as a Military, Police, Detective and 
Secret Service Gun, in great use in the Western 
States. It is a Man’s Gun. Built for hard service. 
This gun can he operated with one hand. A touch 
at the lever brings out the Swing Out Cylinder, an 
with one finger will eject all the shells. Hand chec..^ 
or hard rubber handles. Furnished in nickel or blue. Short, medium 
or long barrel. 

S17.50 32-20oÄi 319.50 

AUTOMATIC PISTOL 
AMERICAN 

4 Shot. 22 Cal. 
This is a four barrel Automatic, shoot¬ 
ing 22 cal. short, long, or long rifle 
cartridges. Walnut grips. Can be conveniently carried 
in pocket. Made of best blue steel. Latest q-
model. 

VEST POCKET REVOLVER 
BABY HAMMERLESS 

An excellent Vest Pocket Revolver, 
carried extensively in Ladies’ Hand 
Bags, or in Men’s Vest Pocket. 
Double Action, 6 shots, regular 22 
cal. cartridges. Folding trigger. Safe 
and dependable. (Same with Qi rz 
Jewelled Handles, $5.75) 

POCKET KNIFE REVOLVER 
The best selling novelty line. A prac-

. tical gun, that can be conveniently car-
I ried in the pocket, with a useful every¬ 
day pocket knife. Something you 
should always carry. Shoots regular 
22 cal. cartridges, hard and straight. 

I Trigger folds up and barrel locks, 
making accidental discharge impossible. 
Order one today, even if you n i 
have a big gun. «j-t.-ID 

MOSSBERG 20-SHOT REPEATING RIFLE 

Latest model, 22 caliber Hammerless Take-
Down Repeating Rifle, invented by Savage. 

By far the most simple of the High Grade Repeaters. 
Made of the best Blue Tool Steel, by the leading rifle 
maker. Handles all 22 cal. cartridges, short, long and 

long rifle. Two safety devices. (Send $5 deposit with order. Q 1 Q nn 
balance C.O.D.). Only «plz.UV 

HOLSTERS 
Regular Revolver or Pistol Holster, to 
carry in belt, $1 ; to suit Hand Ejecting 
Revolvers, $1.50 ; Western Holster, as 
illustrated, with strap to pass around 
chest to hold holster on o-g rg/g 
shoulder, 

HUNTING KNIFE 
Genuine Deer Foot Handle, finely pol¬ 
ished Steel blade, swaged back on both 
sides. In case with metal protected 
point. 6-inch blade, entire Q 1 (in 
length 10% inches. ¿51« zV 

BADGES 
For Special Officers, Private Detectives, Private 
Watchmen, etc. A very necessary and useful 
article to have—should be used by all those 
engaged in these occupations. Finely nickel 
plated. Order one today. Only 

$1.50 

SEND NO MONEY, unless you wish (with the exception on orders for Mauser with Stock, Lugers and Rifles, when we 
require $5 deposit with order). Just select the article you require, and send us your order. We mail immediately. You pay 
on arrival, our price, plus few cents postage. We guarantee satisfaction, or we promptly and cheerfully refund your deposit. 

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

THE UNWIN TRADING COMPANY, 55 Broadway, New York 
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A Short-Cut to 
Your Success 
In Electricity 

FREE $500.00 
ELECTRICAL 
LABORATORIES 

SENT TO YOUR HOME 
NOT toys—but real actual size, expensive units 

of electrical apparatus are mailed to you with¬ 
out extra charge while learning. The illustration 
shows one of the new home laboratory outfits. As 
fast as you have completed the work of one 
laboratory, another is sent, until you have mas¬ 
tered the entire field. You. therefore, advance 
Step by step, from simple electrical experiences to 
complicated, intricate, important practical work. 

Learn Electricity This 
New Way 

You can get the finest electrical training at 
home in your spare time. You need not leave 
your job. your friends, your home. This wonder¬ 
ful new home laboratory training course in Prac¬ 
tical Electricity brings this great, big technical 
school to your very door- into your very room. 
It develops ability, step by step, and leads you 
to every reward the great field of electricity can 
offer. Our large faculty of experts offer you a 
short cut that combines theory and practice, elim 
inating all the non-essentials. The plan is so 
simple— so logical—so carefully arranged, and 
also so interesting, that in a surprisingly short 
time you will have made yourself a master of 
technical electricity. 

The Rich Electrical Field 
The electrical field is rich in opportunities for 

the trained man. Billions of dollars are invested 
in this great industry. Trained experts are in 
demand and handsome salaries are paid. You 
can easily master the work through our “home 
laboratory’’ plan of home study so that you can 
step into the industrial field without additional 
coaching. 

SAVE $65.00 
Send the crniiwi today for a copy nf "The New Way 

to the Electrical Profession." giving full information 
on <>ur "home laboratory outfit" method of home study. 
You will be surprised to see ho» easy it will be for 
you to secure your electrical training. Just fill out the 
coutam today and make the start toward a great future 
in the electrical field and also learn how to save $65.00. 
Mail the coupon now. 

Extension Division 

CCHÛÛLof ENGINEERIN'? 
** of Milwaukee 

Dept. I’ 

415 Marshall Street Milwaukee, Wis 

Extension Division, 
School of Engineering, 
Dept. 1*, 415 Marshall Street, 
Milwaukee. Wisconsin. 

Please send me my copy of "The New Way to the 
Electrical Profession." giving details of your home 
laboratory method of study in Practical Electricity. Th'a 
request obligates me in no way. 

Address . . 

Town . State . . . . 

Age . Education... 

Why Doesn’t Lamp Filament Burn 
in Air 

(234)—Kenneth Tyler, Carroll County, 
Ill., asks this department : 

Q. 1.—Why will the filament of a Mazda 
bulb not glow if the tip of the lamp has 
been broken off, permitting air to take the 
place of the vacuum? 

A. 1.—The filament of a Mazda lamp if 
intact, will glow in spite of the fact that 
the tip of the lamp has been broken off, 
but the instant that the wire is heated to 
cherry redness, even in a spot, rapid oxi¬ 
dation takes place, destroying the wire, 
and consequently cutting off the current. 
If the current is regulated to prevent 
heating to redness, the filament will not 
bum out. If nitrogen or some other inert 
gas were pumped into the bulb, taking the 
place of the oxygen of the air, the lamp 
would burn as before, provided, of course, 
that the filament is not broken during the 
process. 

Condenser Data 
(235)—Leonard Schultz, Mauston, Wis., 

asks: 
Q. 1.—Please give me data for a con¬ 

denser (primary) for a %-inch spark coil. 
A. 1.—The condenser to which you re¬ 

fer, namely, for a %-inch spark coil, com¬ 
prises G5 tinfoil sheets, size 2 inches by 6 
inches, placed between paraffined paper 
sheets. 

Battery Freezing Point 
(236)—J. W. Shannon, Bridgeport, 

Nebraska, asks : 
Q. 1.—Will ordinary freezing weather 

injure the power battery described a few 
months ago? 

A. 1.—Ordinary freezing weather will 
not injure the power battery, but will de¬ 
lay its action somewhat. Its freezing 
point is about 10 degrees below zero Cen¬ 
tigrade (14 degrees F.). 

Battery Charging 
(237)—D. V. Baker, Central America, 

wants to know: 
Q. 1.—Does it make any difference 

whether I use one or more lamps in a 
lamp-bank resistance for charging a stor¬ 
age battery? My generator cannot fur¬ 
nish enough current at times (when other 
apparatus is in operation) to charge at 
higher rates. 

A. 1.—It does not make any difference 
in charging storage batteries whether one 
or several lamps are used in the circuit. 
Of course, the greater the number of 
lamps in a lamp-bank the quicker the bat¬ 
tery will be charged, but a small trickle 
charge suffices to keep the battery in good 
condition after it has once been fully 
charged, and current drawn from the 
same only to a corresponding extent. 

Q. 2.—Can a Ford spark coil be em¬ 
ployed to operate an Oudin transformer? 

A. 2.—A Ford spark coil cannot be suc¬ 
cessfully used to excite an Oudin coil, be¬ 
cause the amount of current from the 
same is very slight. If a miniature Oudin 
coil is constructed, some result would be 
obtained, but a spark from the secondary 
of the Oudin would in all probability not 
exceed in length the spark of the Ford 
coil itself. 

Q. 3.—Where are the two secondary 
leads of a Ford coil? 

A. 3.—The binding post that connects to 
the ground is also one of the secondary 
leads of a Ford coil. In other words, one 
secondary and one primary are connected 
together. 

Q. 4.—Please give data for a two-inch 
spark coil. 

A. 4.—For a two-inch induction coil we 
would suggest the following, which will 

be found very efficient: A core 11 inches 
long and 1% inches in diameter, made of 
soft iron wire, is covered with an insulat¬ 
ing tube three-sixteenths inch thick. Upon 
this two layers of No. 14 double cotton-
covered wire are wound. Four pounds of 
wire, size No. 33, silk or double cotton-
covered, is now wound in eight pies, with 
one-half pound of wire to each pie. This 
forms the secondary. The pies are then 
connected in series. One hundred and 
twenty sheets of tinfoil, size 9 inches by 
7 inches, are then placed between layers 
of paraffined paper for the condenser, 
which should be connected in the regular 
manner across the vibrator contact 
points. The coil, of course, must be fitted 
with a vibrator. 

Peculiar Phenomenon 
(238)—M. R. Beymer, New Haven, 

Conn.,, is worried because two parallel 
wires laid on the floor picked up current. 
In the flat below him an X-ray machine 
is operating. He asks: 

Q. 1.—Is there any danger from the X-
ray machine? 

A. 1.—There may be danger from the 
X-ray machine which is operated on the 
floor below you, but the probabilities are 
against it. The user can be made to 
shield it with lead. The phenomena of 
induction are familiar to all who have 
had experience with electrical apparatus, 
particularly with induction coils. The 
reason the current was found in the two 
wires lying along the floor and parallel 
to the wires of the machine in the room 
downstairs was because of the inductive 
effect. 

Two Transformer Designs 
(239)—J. H. Bullard, Utica, N. Y„ 

asks : 
Q. 1.—Please give data for step-up 

transformer from 115 volts to 230 volts 
and 15 amperes. 

A. 1.—The core is made of laminated 
iron strips, 2% inches wide, in the form 
of a rectangle 18 inches long by 9% 
inches wide. This core is built up to a 
thickness of 2% inches. The primary con¬ 
sists of 166 turns of No. 5 D.C.C. wire 
wound in three layers. In place of No. 
5 wire, two No. 8 wires may be used in 
parallel. The secondary consists of 332 
turns of No. 8 D.C.C. wire. 

Q. 2.—Also give data on a 2-watt trans¬ 
former stepping up from 6 to 8 volts. 

A. 2.—A 2-watt step-down transformer 
giving 6 and 8 volts on the secondary is 
made thus: The core is built up of lami¬ 
nated iron strips, % inch wide, in the 
shape of a rectangle 3l4 inches long by 
2(4 inches wide, outside dimensions. This 
core is to be ]4 inch thick. The primary 
consists of 22Õ0 turns of No. 34 S.C.C. 
wire, wound in 22 layers. The secondary 
consists of 300 turns of No. 25 S.C.C. 
wire, tapped at the 240th turn. This tap 
will give approximately 6 volts, and the 
end of the winding will give approxi¬ 
mately 8 volts. 

Magneto as Battery Charger 
(240)—.lohn R. Adkins, Branchland. 

W. Va., asks if a telephone magneto can 
be used to charge storage batteries with¬ 
out changing it in any way, but just add¬ 
ing a one-cell electrolytic rectifier to con¬ 
vert the current to direct. 

A. 1.—The frequency of the alterations 
of current delivered by a telephone mag¬ 
neto is so high, and the amperage is so 
low, that by the time the current Is rec¬ 
tified, it would be impossible to charge a 
storage batter.v with the same. The am¬ 
perage would be entirely insufficient to be 
practical for the work. 
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“Rasco Has It” “Build Vour Own!“ 

aTALOGN 

SERIAL 

\0698P 

Partial List of Goods Listed In 
“Rasco” Catalog 
No. 8 

Price Reductions 
Many items have been reduced to 
give our customers the benefit of the 
lower prices that enlarged produc¬ 
tion makes possible. 

Factories in Brooklyn. 
N. Y.. and Elkridge. 

Md. 

Detectors 
Navy Knobs 
Switch Handles 
Pointers 
Lock Nuts 
Cord Tips 
Copper Ribbon 
Sw itches 
Crystal Cups 
Sliders 
Litz Wire 

ILLUSTRATION FULL SIZE Galena 

Mineral Sets 

Rotors 
Panel Scales 
Switch Levers 
Condenser Plates 
Carbon Balls 
Audio-F requency 
Transformers 

Bakeion Panels 
Name Plates 
Crystals 
Bornite 
Silicon 
Radiocite 
Condensers 
(■round Clamps 
Plugs 
Contact Arms 

Blow Torches 
Minerals 

Zinc Spark Gap Ends 
Panel Switches 
Mounted Crystals 
Tin Foil 
Rheostat Windings 
Spring Clips 
Antenna Connectors 
Lock Fork 
Spacing Washers 

Bus Bar Wire 
Enameled Wire 
Transformer Coils 
Copper Strip 
Flexible Cord 
Knobs 
Panel Knobs 
Key Knobs 
Binding Posts 
Lock Posts 
Machine Screws 
Switch Stops 
Telegraph Key Knobs 
Hard Rubber 

Binding Posts 
Nickel-plated Switch 

Instrument Posts 
Hexagon Nuts 
Spring Binding Posts 
Switch Studs 

Brass Lugs 
Copper Lugs 
Dials 
Lubricated Switches 
Panel Switch Levers 
Mica 
Vario-Coupler Rotor 
Battery Switches 
Switch Blades 
Selenium 
Diaphragms 
Carbon Buttons 
Transformer Stampings 
Solderai! 

Brass Washers 
Copper Braid 
Jacks 
Rheostat Windings 
Vacuum Tube Fuses 
Lock Washers 
Dial Verniers 
Resistances 
Silk Wire 
Honeycomb Coils 
Phone Condensers 
Separable ('ord Tips 
Composition Dials 
Plugs 
Aerial Insulators 
Phones 

Iron Pyrites 
Soft Metal (Hugonium) I 
Threaded Brass Rod 
Cord Tip Jacks 
Vacuum Tube Sockets 
Mica Diaphragms 
Radio Cement 
Choke Coils 
Magnet Wire 
Brass Rod 
Grid Leak Condensers 
Phone (’ords 
Metal Dials 
Universal Panel Bearing 
Handles 
Switch Knobs 
Potentiometer Windings 
Binding Post Name Plates 
Spaghetti-Insulating Tubing 
Radio Frequency Transformers 

DEALERS ALL OF OUR has small orders. 
ORDERS ARE SMALL and that is why 
your small order will never be side¬ 

business was originated with fc 
purpose to cater to the amateur 

This 
sole 
who 

Get Our Special 
Proposition 

tracked hy us. A trial order will make 
you a life customer. “We can only stick 
you once." Try us with a 50c order. 

ALL GOODS PREPAID 

THE Radio Specialty Company, “RASCO” 
for short, is probably the most unique 
radio parts supply house in the United 

States, if not in the world today. This 
Company makes a specialty of SMALL 
ORDERS. No order can be too small to get 
immediate and prompt attention, for the 
simple reason that most of our orders are 
small. 
The reputation of this Company was built 
solely on service. Ask any of your ac¬ 
quaintances what they think of “RASCO” 
goods, “RASCO” service, “RASCO” 
promptness ! Thousands of unsolicited 
testimonials on file prove that we serve 
the public best ! 
Many houses claim that their orders are 
shipped within twenty-four hours. A 
year’s record in our Order Department 
actually shows that over 99% of our 
orders leave within twelve hours after 
receipt. We invite you to try “RASCO” 
service on a 60c order. MAKE US 
PROVE WHAT WE SAY. 
Sixty-eight per cent of all of our cus¬ 
tomers come back for more goods after 
they have tried our service once. The 
reason is very simple, as we specialize 
in very small orders. We could not 
stay in business if we had to look for 
new customers continually. 
“RASCO” SERVICE IS WHAT 
COUNTS! 

“Rasco” Catalog No. 8 
The new “RASCO” catalog. No. 8, 
will prove a revelation to the man 
who “builds his own.” In this catalog 
are listed more parts and more items 
than you have previously thought pos¬ 
sible to obtain. 
The new “RASCO” catalog contains 
over 500 different radio items, and 
has been greatly enlarged over the 
preceding one. IT NOW CON¬ 
TAINS fi I PAGES. INSTEAD OF hi. 

These two factories, where our 
screw machine work, our stamp¬ 
ing and our composition work is 
turned out, make it possible for 
us to offer the very lowest prices 
in the country. 

These hook-ups of ALL important 
vacuum tube connections are given 
in clear diagrams with complete 
explanations. This is the one and 
only catalog containing such a 
wealth of information on all 
Vacuum Tube sets, giving all 
the correct values of all the ele¬ 
ments, so that any amateur can 
readily hook up a set with the 

_ instructions furnished. 
All Armstrong Circuits: These important circuits 
are explained clearly, all values having been given, 
leaving out nothing that could puzzle you. 
Just to name a few of the Vacuum Tube circuits: 
The V.T. as a detector and one-step amplifier ; 
regenerative circuit; DeForest ultraudion : V.T. 
to receive undamped and spark signals ; Armstrong 
circuits: one-step radio frequency amplifier and 
detector : three stage audio-frequency amplifier ; 
short wave regenerative circuits; V.T. radio tele¬ 
phone; i-stage radio frequency amplifiers: radio 
and audio frequency amplifier, inductively coupled 
amplifier : Armstrong superautodyne ; radio fre-
quency amplifier and crystal detector : combination 
V.T. detector one stage amplifier; two stage radio 
frequency amplifier and detector with feedback 
coupling (regenerative) ; regenerative receiver, 
using single s' kier web coll; Armstrong super-regenerative 
dreu’t: two stage rad’o frequency amplifier coupled to a 
tWO-circuit tuner, usin.; two-slide tuner tegen. tative B-
(elver; two stage audio-frequency amplifier, using crystal 
or V T : one stage radio frequency detector, two stages 
audio-frequency with feed-back coupling to first tube; 
power amplifier with loud speaker; regenerative receiver 
and one stage amplifier for DX work; one stage radio fre-
quenev detector with feed-back coupling: very- sensitive 
ircuit with two stages of radio frequency and regenerative 

detector: one to ten mile radiophone transmitter: three 
taie< radio frequency, two stages audio-frequency loop 
reception, crystal detector with rectification: one tube 
super-regenerative receiver; short wave regenerative re¬ 
ceiver with two variocouplers, capacity-coupled tuner; trap 
circuit to eliminate interference: selective circuit to 
eliminate interference. 
If you were to buy a book containing all of these 

300 Illustrations 
This catalog contains over three hun¬ 
dred illustrations. On account of its 
very great cost, it can not be dis¬ 
tributed free of charge. 

Mailed only on receipt 
of 15c. in stamps or coin 

75 Vacuum Tube 
Hook-Ups! 

PARK PLACE. NEW YORK CITY Brooklyn. N. Y.— Elkridge. Md. 

75 Hook-ups you would have to spend from $3.00 
to $7.00 to secure the same information. 
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DO YOUR OWN WIRING! 
AND SAVE 50% 

Anyone can become an expert wireman 
and tenure a license by following the 
•imple rule» given in "Standard Wiring" 

The National Authority for 28 Years 
All the necessary rules, tables and illustra¬ 
tions needed for every kind of inside and 
outside wiring and construction for both 
direct and alternating currents, in accord¬ 
ance with the Underwriters’ rules. The 
most complete and accurate book on wiring 
published. Twenty-eighth Edition just out. 

Leather Cover. Gilt Edges. Pocket Size. $O .00 
Sent on receipt of Price “ 

H. C. CUSHING, Jr. 
10 WEST 40th STREET. NEW YORK 

Send 25c for sample 
or $1.00 for five and 
proposition to distrib¬ 
utors. 

6 Fuses in One 
Plug 25c 

“Turn To The Right ■ 
Back Comes Your Light” 

Approved by Underwri¬ 
ters Laboratories. New 
Fuse Brought in Place 
by Turning Button. 
Ends Fuse Troubles Due 
to Use of Washers, 
Ironers, etc., as a new 
Fuse is Always ready. 
Every Home is a Live 
Prospect ; also Factories 
and Others. Very Prof¬ 
itable Item for Spe¬ 
cialty Salesmen. 
MOSS-SCHURY MFG.CO.Inc 
443 E. Woodbridge St. 

Detroit, Mich. 

■down' 

Standard Underwoods, fac-
tory rebuilt and guaranteed 

F for FIVE YEARS, i hey h <.k. 
write and wear like new. Latest 

models, perfect machines in every re¬ 
spect. See for yourself. Only $3.00 
brings the machine. Try it ten days 
at our expense Get all the facts 
now. Big illustrated typewriter book 
and bargain offer FREE. Write today. 

Shipman-Ward Mfg.Co. 
Typewriter Emporium 
Shipman Building, Montrose 

and Ravenswood Aves.. Chicago 

Actual reproduction 
of Shipman- Ward 

Rebuilt 
Underwood. 

BRINGS YOU GENUINE 
UNDERWOOD TYPEWRITER 

“ELECTRO - COND1TE” 

“Electro- Condite" 
CONVERTER 

STARTLES THE WORLD 
Thousands of people are marveling 

at the wonderful performance of the 
“Electro-Condite” Converter. Clari¬ 
ties, purifies, sterilizes, matures and 
mellows most kinds of beverages. 
Makes hard water aoft, etc. May 
prevent poisoning. 
Send 35.00 for device for 5 davs' 

trial money-back guarantee or ask 
for circular. 

Best grade Proof Hydrometers, 
$1.00 each, prepaid. 

A-B-C LABORATORIES Inc. 
Dept. E. 233 West 51st St.. New York 

High Frequency Questions 
(241)—D. V. Baker, Rep., of Honduras, 

! C. A., writes: 
I built an Oudin coil as described in the 

July issue of Practical Electrics, using 
No. 25 S. C. C. wire (taken from the re¬ 
sistance coil of an arc light). I would 
like to know how to make a spark coil 
that can be used with this Oudin coil. 

A. 1.—We do not believe that you will 
get very good results from the Oudin coil 
which you built, because of the fact that 
it is wound with iron wire. A good 5-inch 
spark coil will answer your purposes ad-

! mirably. A coil of this size can be made 
by winding two layers of No. 12 double 
cotton covered wire on an iron core 16 

I inches long, and 1% inches in diameter, 
i over which an insulating tube is placed 
i five-sixteenths inch in thickness of side. 
' About 16 pounds of No. 32 double cotton 
I covered wire will be required for the sec-
' ondary, which is made up in pies or sec-
Í tions. 32 pies being necessary. 

Q. 2.—How can I make the primary con¬ 
denser for the same? 
A. 2.—The tinfoil, 9 inches by 9 inches, 

is placed between pieces of paraffine paper, 
measuring 13 inches by 13 inches, and 
220 sheets of tinfoil of this size will be 

i required. If your tinfoil is smaller in 
size, the area when the entire condenser 

I is put together must be equivalent to 
17,820 square inches. This is the primary 

. condenser. 
Q. 3.—What should the secondary con-

I denser be; I can’t obtain mica here, so 
don’t advise mica condensers? 

A. 3.—The secondary condenser for a 
, spark coil of this nature could take the 
form of Leyden jars. Four 1-quart jars 
of relatively thin glass are coated on the 

I inside and the outside with tinfoil to with¬ 
in three Inches of the top. They are all 

‘ connected in parallel ; that is, all the out¬ 
side coatings are connected together, and 
rods, terminating in chains, connecting 
to the inside of the jars, are likewise 
connected together. 

Operating Spark Coil on D. C. 
(242)—E. D. Bacon, Kansas City, Mo., 

wants to know : 
Q. I.—Can a 5-inch spark coil be used 

on 120-voIt direct current circuits? 
A. 1.—An ordinary 5-inch spark coil can¬ 

not be used on 120 volts direct current 
circuits, unless an adequate potentiometer 
is employed with the same. The primary 
voltage of the coil described in a previous 

i question, where the data are given, Is 16 
volts. 

Q. 2.—What is the best method of fix¬ 
ing fiber or hard rubber ends to an iron 
core? 

A. 2.—Shellac is the best method of 
cementing hard rubber or filter to the iron 

j core. Make it a very tight fit. 
Q. 3.—How can I make a tinfoil con¬ 

denser simply? 
A. 3.—In making the condenser it Is 

merely necessary to pile the paraffined 
paper, and the tinfoil strips, one on top 
of the other, as shown. Put the entire 
group into a press or tie tightly with 
twine between two boards and boil in 
paraffine. The group of lugs already 
brought out are bunched together. A hole 
is then drilled through the same, and each 
group bolted together. 

Correction Notice 
In our October, 1922, issue we men¬ 

tioned that W. Mansfield & Co., of Liver¬ 
pool, England, manufacturers of the Mans¬ 
field automatic oil and water locater, were 
no longer in business. This is not correct. 
The statement in question really referred 
to Edwin A. Mansfield & Co., of New 
Brighton, England, which firm indeed is 
no longer in business. 

Steinmetz Predictions 

DR. CHARLES P. STEINMETZ says 
that our present use of coal is ab¬ 

surd and the time is not far distant when 
all the coal will be burned at the mouth 
of the mine, and instead of transporting 
the heavy coal we will simply transport 
the energy in the shape of electricity. 

VERY probably our children’s children 
V will see the last of railway locomo¬ 
tives carrying their own coal. All that 
power will be brought to them by electric 
wiring. 
He reminds us that we have also hardly 

begun yet to use our hydro-electric power. 
Indeed, an entire transformation of our 

material life is very close at hand. 
“When everything is electrified,” he 

says, “and central stations are automat¬ 
ically coaled, smoke can be eliminated. 
No dirt, dust or smoke will be permitted 
by the government. There will be no fires 
of any kind within the city limits. Hence 
there will be no conflagrations and the air 
will not be full of gases.” 

THE streets will be clean. There will 
be no animals used for traction, and 

hence no street dirt. The atmosphere will 
be clear, and you can always see the sky. 
With pure air, the yards in the city can 
be improved, and parks beautified. 
There will also lie radical changes In 

our domestic life. The heating and cool¬ 
ing of houses will be done by simple ther¬ 
mostats controlled by electricity. 
The same apparatus that heats the 

house on a cold day will cool the air and 
keep humidity normal on a hot day. 

\VENTILATION at present is accom¬ 
plished by windows and electric fans. 

When electricity is developed we shall 
have an apparatus to bring fresh air into 
the house and destroy the bad air and re¬ 
move it. 

In a word, all of the power which we 
now get by dirty and wasteful processes 
will be manufactured at waterfalls, coal 
mines and oil and gas wells, and the three 
great essentials, heat, light and power, for 
human activity will be attended to by the 
genie which Ben Franklin invited from 
the skies. 

How to Use Electric Fans in 
Winter 

THE Emerson Electric Manufacturing 
Company, a prominent company of 

electric fan manufacturers, gives about a 
dozen winter uses of fans. 
Among the uses for the winter months 

are the following: 
“A fan in the kitchen will blow out 

smoke and odors if it is set on the window 
sill. A fan in any closed-up room will do 
away with that ‘stuffy’ feeling. 

“Directed against the steam radiator 
on a cold morning, the fan will bring up 
the room temperature in a surprisingly 
short time. It will help distribute the 
heat from a hot-air register in the same 
manner. 

“If the furnace is sluggish, a fan in 
the cold-air duct, or blowing into it, will 
send heat to distant rooms which are 
ordinarily heatless. The same fan in the 
cellar will dry clothes on a rainy wash 
day in half the time otherwise required ; 
put the fan on the floor and let it blow 
up between the lines of clothes to get this 
result. 
“Turn the breeze of the fan into a 

closet and you will take out that musty 
smell, and perhaps reach a few moths at 
the same time.” 

Electricity at the North Pole 
THE wonders and enjoyment of “listen¬ 

ing-in” may be brought to the Esqui¬ 
maux by Captain Amundsen, who sailed 
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on June 1 from Seattle for the Frozen 
North, where he will make an aerial sur¬ 
vey of the North Pole. For this purpose 
a storage battery of 5ö cells has been in¬ 
cluded among his equipment on the 
“Maude.” This battery is to be used 
also for radio communication with 
Washington, and is to furnish electric 
light during the three years that Captain 
Amundsen expects to sojourn in the polar 
regions. 
While it will not be possible to get any 

of the regularly broadcasted concerts for 
the benefit of his Esquimaux neighbors, 
Captain Amundsen will be able to put 
them in touch with the nearest point, 
which will probably be Nome, Alaska. It 
is also probable that he may “broadcast” 
specimens of Esquimaux music which may 
be picked up by those within 2000 miles, 
the radius of his transmitting apparatus. 

In addition, Captain Amundsen will 
keep in touch with Washington four times 
a day. His radio messages will be sent 
and received by relay from Nome to St. 
Paul station on the Bering Sea and thence 
to Washington. 
The electric lights which Captain 

Amundsen will install upon his arrival at 
his destination will, however, no longer be 
a novelty for the Esquimaux, who already 
have been made acquainted with this 
mode of illumination. In 1914, the 
Crocker Land Expedition, headed by Cap¬ 
tain Donald MacMillan, took a number of 
storage batteries, and for the first time 
in the history of the world the Aurora 
Borealis had a rival in the form of elec¬ 
tric illumination. A few months ago 
Captain MacMillan returned to the North, 
and again took an electric lighting system 
with him. 
Captain Amundsen will use aeroplanes 

upon arriving at the farthest point. From 
these aeroplanes will be flashed reports to 
the “Maude,” whose powerful transmit¬ 
ting apparatus will relay them back to 
civilization. 

Electricity an Infrequent Cause 
of Fire 

JOHN F. HEALY, veteran chief of the 
Denver Fire Department, recently made 

some interesting statements in regard to 
electricity as a cause of fire. “Contrary 
to popular opinion,” said Chief Healy, 
“electricity is seldom the cause of fire. 
In all my years of experience in fire work, 
during which time I have investigated 
the cause of over a thousand fires, I can¬ 
not say I have found electricity, properly 
used, has been the cause of a single fire. 
I say properly used because I have known 
careless interior wiring and leaving a red-
hot electric iron on an ironing board to 
be the cause of fire. The real cause of fire 
in such cases, however, should be attrib¬ 
uted to the user rather than to electric¬ 
ity.”—Electrical Co-operative League Bul¬ 
letin. 

What a Dime Will Do 

SOME one with a penchant for statistics has figured that a dime’s worth of 
electricity, based on a price of 10 cents 
per kilowatt-hour, will perform the follow¬ 
ing services in the household : 
Operate a 16-candlepower lamp for 

about 40 hours. Operate a 6-bulb flatiron 
for 1 % months. Do a washing equivalent 
to 20 sheets each week for about 2% 
months. Operate a vacuum cleaner long 
enough to clean about one-tenth of an acre 
of carpet. Operate a sewing machine for 
20 consecutive hours. Drive an electric 
fan four hours a day for nearly a week. 
Brew 214 gallons of coffee in an electric 
percolator. Operate a heating pad for 
from one-half to one week, depending upon 
the heat used. Operate a foot warmer five 
consecutive hours. Operate a water pump 
long enough to raise 100 gallons 1.100 
feet. Make 100 slices of toast. 

Take the Limit Off 
Your Earning Power 
Sign and Mail the Coupon Below 
Business is calling for men with expert technical training and is not 

finding enough of them to fill the big jobs that are open. And yet there 
are men plodding along in small positions not getting ahead because 
they haven’t the specialized knowledge which commands the high 
salaries. If you are one of these men—if you are not satisfied with 

what you are earning—if 
your prospects are not 
promising—look into the 
technical field and see the 
tremendous opportunities 
that it offers to the trained 
man. No need to stay in a rut, 
no need to remain in a small pay 
or a no-future job. Train as a 
Draftsman or Building Expert 
and you can name your own pay. 

Let the Chicago “Tech” Experts Train You by Mail 
Put in a few hours a week in spare time study under the direction of these prac¬ 

tical men and become an expert yourself. Instead of trying to obtain your informa¬ 
tion simply by “picking it up,” get the benefit of their experience. Let them instruct 
you in the methods used by electrical, mechanical or building experts. Don’t waste 
your time studying mere theories. For more than 20 years they have been giving 
this practical instruction to ambitions men at the College and by mail. Every year 
hundreds of Chicago "Tech” men step ahead of the 
crowd and into important positions. 

DRAFTSMANSHIP 
We teach by mail ELECTRICAL DRAFTING (also 

Machine. Architectural. Structural Steel and Map Draft¬ 
ing) and PLAN READING, for Shop men and for Build¬ 
ers. We teach at the College. ELECTRICAL. Mechanical. 
Civil and Architectural Engineering : Plumbing. Heating. 
Ventilating. Surveying, etc. The fees are small, and the 
terms are easy. 

Courses in the Building Trades 
Carpenters, Bricklayers and Plumbers (journeymen and 

apprentices), can easily master Plan Reading, Estimating, 
Superintending by the Chicago “Tech” method. Every point 
made clear. Equips the workman to become a foreman or 
superintendent. Gives the small contractor the information 
he needs to handle bigger jobs. The coupon brings Free 
Books, Blue Prints and information. 

Settle Your Future—Now 
There’s a constant call for experts in all branches— 

and the high pay goes to the men who can plan and 
direct those who do the manual work. Mailing the 
coupon will tell you all about the opportunities and 
the way to take advantage of them. Send it today. 

Mark X in the coupon to show 
which course interests you and we 
will send catalog and information. 
If the inquiry is on Drafting, we also 
send Free Trial Lesson. If on Build¬ 
ing, Free Lesson in Plan Reading and 
Flue Prints of a modern bungalow. 

Ross. 

ame. 

Addi enrolled 

Chicago “Tech” Training 
Put these Men Ahead 

"When I took up the course 
in Drafting was a clerk at $50 
a mont h. Income soon doub¬ 
led. Now in business em¬ 
ploying several men.” 

H. S. Knapp. 

Draftsman at double forme 
salary’- Your course mad< 
me an originator and de 
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Learn 
COMMERCIAL 

Electrical Engineering 
in One Year 

To fill the ever increasing demand for electrically trained 
business men. consulting and efficiency engineers, men 
who can handle commercial engineering problems, we 
offer a thorough, condensed, and very practical course 
to high school graduates. 
We teach by practical work and scientific methods under 
practical working conditions. Specialists for 17 years in 
training young men for 

Electrical 
Engineering 

with B. S. Degree 
in 3 years 

Electrotechnics 1 to 2 years. Electrical and Mechanical 
Drafting 9 months. Automotive Electricity 3 months. 
Armature Winding and Motor Generator Repair 3 months. 
Practical Electricity 6 months. 
A place for every student regardless of age or education. 
Up-to-date laboratories, faculty of experts, individual in¬ 
struction. Students’ Activities. Radio Broadcasting Sta¬ 
tion. Winter term starting January 2, 1923. 

Founded 1905 

School of Engineering of Milwaukee, 
Dept. 1’. E. 2-23, 

415 Marshall Street, Milwaukee, Wis. 
Without obligating me in any way. please mail free 

illustrated book and further particulars on the course I 
have marked with an X. 
....Commercial Electrical Engineering 
....Electrical Engineering 
... .Drafting 
... .Electrotechnics 
....Automotive Electricity 
....Practical Electricity 
....3 mo. Armature Winding Course 
... .3 mo. Light and Motor Wiring Course 
... .6 mo. Complete Course 
Name . 
Address . 
City. State 
Education. Age.. 

What Electrons Do 

THE facts upon which all physicists 
are now agreed have been summed up 

under nine heads, by a recent author, the 
recapitulation of which is worth repro¬ 
ducing : 

1.—All electrons have the same mass, 
and this mass is very small compared 
with the mass of any atom. 

2.—All electrons carry equal negative 
charges numerically equal to the charge 
carried by a monovalent ion in elec¬ 
trolysis. 

3.—In gases electrons move from a re¬ 
gion of low electric potential to a region 
of high potential, with a speed depending 
upon the potential gradient and upon the 
pressure of gas. 

4.—A gas is rendered conducting by the 
passage of a stream of rapidly moving 
electrons. 

5.—The impact of rapidly moving elec¬ 
trons on matter develops heat, light and 
mechanical force. 

6.—Electrons are repelled by other elec¬ 
trons and by all negatively-charged 
bodies. 

7.—Electrons are attracted by positive¬ 
ly-charged bodies. 

8.—Electrons in motion are accom¬ 
panied by a magnetic field, which is in 
circles having their planes normal to the 
line of motion. 

9.—Electrons are emitted by bodies at a 
sufficiently high temperature and by 
bodies at a sufficiently low potential. They 
are emitted spontaneously by a few sub¬ 
stances at ordinary temperatures even 
when uncharged. They are emitted dur¬ 
ing some chemical reactions and also by 
some substances when exposed to X-rays 
or to light waves of short wave-length. 

Electric Railways in Mountainous 
Districts 

Mandolin, manuoia, mam - uc«>u, 
Guitar. Tenor-Banjo, Mandolin - Banjo, 
Cello-Banjo. Guitar-Banjo, Harp-
Guitar, Mando-Bass — 

Select y«ur Glbwon n<-w. 

will 1« surprised and delight¬ 
fully entertained. Let us help you 

organize a Glbaon Orchestra 
in your community. You can in-

crease your popularity, income and 
pleasure by playing for Concerts. Enter¬ 

tainments. Church Affairs, etc. A small down payment and 
then I a month will soon pay for a Glbaon and will fur¬ 
nish you with wholesome, year-'round entertainment. If 
you have an old instrument, we will make liberal allow¬ 
ance on a Gibson. Write Today for Erec Book, Catalog. 
Eroe Trial Offer, information about Wm. 1'lace, Jr. Book 
and the instrument you prefer. 

GIBSON MANDOLIN-GUITAR CO. 
1782 l’armons SL, Kalamazin», Mich., U.S. A. 

YOU DESERVE 
and can have 

MORE COMFORTS 
by using and selling 

HAIMS COMFORT BUTTONS 
Send 25 cents for your set and particulars 

DO IT NOW 
Address 
HAIMS, 

932 East 140th St., Cleveland, Ohio. 

A CONTRIBUTION to the General Elec¬ tric Review (U. S. A.) by Mr. Frank 
Rusch gives an interesting account of the 
advantages arising from the use of elec¬ 
tric traction on railways in various moun¬ 
tainous districts, with a total of about 
660 route miles. Maximum gradients of 
2 to 2.2 per cent are recorded : on such 
gradients 2,200 to 2,500 tons can be hauled, 
while on a 1 per cent gradient as much as 
3,500 tons can be dealt with. 
These results compare very favorably 

with the performances of steam locomo¬ 
tives. Thus on a 2 per cent gradient over 
the Saddle mountains in Washington two 
electric locomotives are hauling 2,200 tons 
at a speed of 15 miles per hour, whereas 
two steam locomotives could only deal 
with 1,600 tons at 8 to 10 miles per hour. 
One point that always strikes the steam 
man in first operating electric locomo¬ 
tives is the great advantage of not having 
to stop for fuel and water. As a large 
part of these mountain railways run 
through dry territory the elimination of 
pumping plants to supply water on route 
is a real economy. Again, while electric 
locomotives weigh more on drivers than 
steam engines they are easier on their 
drivers, especially on curved track such 
as is usual in mountain regions. 
On the goods service the running time 

has been decreased 40 per cent, and the 
tonnage Increased by a similar amount 
since electric driving was introduced. 
Goods trains can be handled over moun¬ 
tain grades without stopping, and owing 
to the use of regenerative braking may be 
handled without applying the air brake 
to the whole train, unless for some reason 
it is necessary to come to a dead stop. 

It is found to be very easy to judge 
train weights, proper ratings, etc. Every 
locomotive is equipped with its own in¬ 
struments and acts as a dynamometer, 
and the engineer can at once detect any 

symptoms of overloading. Another fea¬ 
ture is the uniformity of results obtain¬ 
able from engines. There is no argument 
as to whether one man can get more out 
of an engine than another—all are placed 
on an even basis. The personal element 
Is much less in evidence than in the case 
of steam railways. 

Twelve Good Uses for Electric Fans 

THE following are twelve good uses for 
an electric fan: 

1. Dry frosting on a cake. 
2. Hasten the drying of varnish or 

paint. 
3. Hurry along the dehydration of fruit 

or vegetables. 
4. Dry quickly delicate garment sus¬ 

pended on a hanger so as to prevent run¬ 
ning of colors. 

5. Remove dampness from clothes after 
ironing. 

6. Drive stagnant air from a closet or 
closed room, thus compelling live air to 
enter. 

7. Vitalize air by the process of stirring 
it up at times when windows cannot be 
opened. 

8. Establish a draft in furnace when 
fire is slow. 

9. Cause radiation of heat from regis¬ 
ter or steam coil in the winter. 

10. Woo sleep for baby on hot days, 
or for baby’s mother and father on hot 
nights. 

11. Make the temperature of kitchens, 
laundries or other workrooms endurable 
to houseworkers. 

12. Give to offices the coolness neces¬ 
sary to serene nerves and efficient work. 

The Midget " FIVE - IN - ONE ” Slide Rule 
is a combination Mannheim, Log-
Log, Add and Subtract, Poly¬ 
phase and Binary Slide Rule. It 
will instantly add, subtract, mul¬ 
tiply and divide any combination 
involving whole numbers, frac¬ 
tions, decimals and mixed num¬ 
bers. Gives every possible root 
and power of every quantity. The 
graduations are printed on metal 
coated with white celluloid and 
are grease and waterproof. While 

it is the most versatile calculator ever invented, its opera¬ 
tion is simple and easily understood. Diameter 4". 

Price with 16-page Instruction Book, $1.50. Leatherette 
carrying case 50c extra. Catalog free. 
Your money back if G j|son Slide Ru|e Qo NlleS, Midi, 
you are not satisneu 

TAP DRILL SIZES 

table of decimal 

Thia New Handy Time Saver D1m 
of screw threads and tap drill sizes 
will automatically Rive the correct 
size of any tap drill to be used when 
using any kind of a tap. The tap 
drill sizes for U. S. Standard screws; 
S. A. E. Standard: tap drill size« for 
all pipe taps also tap drill and body 
drill sizes for machine screws used on 
radio work together with a complete 
equivalents by sixty-fourth« of an inch. 

Printed on the very best pressed fibre size 3% Inches 
with printed instructions. Two for 25c. Agents Wanted. 

HAN-DISK CO.— 3101 Lyndale Ave. S., Minneapolis, Mian. 

EARN A GOOD INCOME 
IN YOUR SPARE TIME 
Write for FREE details of our special 

money-making plan, which places you in 
business for yourself. 

ADSIGN ELECTRICS 
247 West 47th St., New York 

ULTRA-LENS MICROSCOPES 
Give enormous magnification at low cost. Made 
possible by a new system of lens construction on 
which patents are pending. Powers from 2.5U0 
to 260.000 times surface area 50 to 600 diam 
eters > are available. Especially suited for atu-
d< nts. experimenters or anyone s -lentifically 
indined. Will duplicate work of instruments of 
a dozen times their cost. Complete outfits at 
S3 00, $4.0<> and $5.00 according to number of 
objectives furnished. Shipped postpaid and guar¬ 
anteed. Interestingcircular PE sentón request. 

At i/our dealers or bu mail direct 

The Specialty Mfg Co Reg., Milton, Pa. 
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BOUND 
VOLUME 

NO. 1 
NOV. 1921 TO OCT. 1922 

Bound in blue cloth 
Gold Stamped 

Over 900 original articles by 
the best writers in the Elec¬ 
trical field. 

Over 2000 illustrations. 

Everybody interested in Elec¬ 
tricity should have this bound 
volume on his shelf. 

PRICE $1.75 
Express collect 

Practical Electrics Company, 
53 Park Place, New York, N. Y. 

Enclosed please find $1.75 for which 
send me by express, collect, Volume 
No. 1 of Practical Electrics. 

Name. 

Address . 

Town. State. 

Ten “Don’ts” in Using Electric 
Equipment 

TO minimize the possibility of accidents 
or fires from electrical causes, City 

Electrician Israel Lovett of Omaha, Neb., 
has published the following precautions 
against careless handling of electrical 
equipment : 

Don’t fail to insist that your electrical 
contractor secures permit and inspection 
for any new electrical wiring. You help 
to pay the salaries of the inspectors ; why 
not have something to show for your 
money? 

Don’t use pennies for fuses. There used 
to be a practice of hanging a monkey 
wrench on the safety valve. This has 
become unfashionable. 

Don’t use or handle electrical appli¬ 
ances such as vibrators, heaters, etc., 
while sitting or standing in the bath-tub. 

Don’t leave the electric flatiron con¬ 
nected to the circuit and go to use the 
telephone, visit with the neighbors or call 
at the grocery. It costs $100 for the fire 
department to make a “run” even for a 
smoking ironing board. 

Don’t use paper shades .or other inflam¬ 
mable materials or decorations about elec¬ 
tric lamps. 

Don’t use lamp cord wiring in your 
homes. It Is unsightly and unsafe. The 
underwriters’ committee which recently 
made a survey of Omaha stated that 40 
per cent of the so-called electric fires 
originated from defective cords. 
Don’t permit “the handy man” nor the 

incompetent workman to do your wiring. 
There are numerous licensed electrical 
contractors in all of our cities. 

Don’t forget that there are 365 days in 
every year in which to see that your elec¬ 
tric wiring is in first-class shape. Fire 
prevention week is past, but there are 51 
other weeks yearly when the same pre¬ 
cautions can properly be taken. 

Don’t forget at any time that good, com¬ 
petent workmanship and first-class ma¬ 
terials used in the installation of electric 
wiring make the best and safest job of 
work. 

Don't overlook the fact that the elec¬ 
trical department is anxious to furnish 
service and will be glad to offer sugges¬ 
tions for your wiring job. Some of them 
may prove useful. 

Switzerland’s Electric Power 

THE total energy available in 1914 in the 
whole of Switzerland was, according 

to a report of the Swiss Water Board, 
estimated at 4,000,000 horsepower, based 
upon an average of 15 hours’ working 
time at the power stations. Of this energy 
there was in use on January 1, 1914, 
500,000 horsepower. The new power sta¬ 
tions erected and in course of construction 
from January 1, 1914, up to December 31, 
1920, furnish about 300,000 horsepower, so 
that on January 1. 1921. about 3.200.000 
horsepower, four-fifths of the energy avail¬ 
able, was still to be exploited. On Janu¬ 
ary 1, 1914, the total number of water¬ 
power stations was 6,860, of which 6,025, 
with an average total net capacity of 
39,000 horsepower, had a minimum con¬ 
stant capacity of less than 20 horsepower : 
S35, with an average total net capacity of 
487,000 horsepower, a minimum constant 
capacity of 20 horsepower and more, and 
only six a minimum constant capacity of 
10,000 horsepower and more. 
The Swiss Electrotechnical Association 

lias collected some figures regarding the 
situation at the end of the year 1919. The 
number of enterprises increased only from 
1,185 to 1,285, nor has the number of 
places using electrical energy grown to 
any extent. This is due to the fact that 
there are scarcely any villages in Switzer-

Invention 
NowTaoght 
— - Great Inventors 

Now Show You How to 
Make Your Ideas Pay 

Thousands of inventions are needed today. Just 
one little idea can bring: you fortune and fame. 
The world is waiting for new inventions in engi¬ 
neering, chemistry, household articles, radio, and 

other fields — and will 
pay big money for even 
the simplest idea. Little 
things like the tin bot¬ 
tle cap, the crimped 
hair-pin, the rubber on 
the end of a pencil 
brought their inventors 
hundreds of thousands 
of dollars. Couldn’t you 
make some equally sim-
ple invention? Haven’t 
you ideas that could be 
turned into money? In¬ 
venting isn’t a matter 
of blind luck—it isn’t a 
question of guesswork. 
Invention is based on 
certain principles, just 
as any other profession. 
It follows a definite 

course of procedure step by step from the origina¬ 
tion of the first idea to its final development on a 
commercial scale. 

Learn at Home 
in SpareTime 

Hitherto, every inventor had to work out these principle« 
of invention for himself. For every successful inventor 
knows and uses .these principles. He knows WHAT TO 
INVENT, HOW TO INVENT, HOW TO PROTECT HIS 
RIGHTS and HOW TO MARKET HIS PATENT or 
INVENTION. But now you can learn in a few months 
what it took great inventors years of discouragement «nd 
terrific struggle to acquire. Fifteen famous inventors have 
now revealed, for the first time, the secrets of invention. 
They explain how to originate ideas, how to develop and 
perfect your ideas, how to patent your invention«, and 
how to sell them to your best advantage. In short, they 
make it amazingly easy for you to become an inventor, 
simply by learning the whole wonderful science of inven¬ 
tion, step by step, from beginning to end. It requires 
just fascinating moments of your spare time at home, 

first Course of Its Kind 

RAYMOND FRANCIS YATES 

This is the first course in practical Invention that has ever 
been devised. Now you can take Edison's advice and 
actually learn HOW TO INVENT—how to make invention 
a profession ! In simple, easy-to-unders'.and language, you 
are told how successful inventors work; you learn how to 
use the secrets of invention that convert a simple little 
idea into money. 

1 LVLU Inventive Science 
A wonderful new book has just come from the press that 
tells all about the Science of Invention; that show« how 
great inventors work, how little ideas have made fortunes; 
how you, too, can easily learn the secrets of successful 
invention. This fascinating Book will be sent free to all 
those who are genuinely interested. Send for this Book 
today, as only a limited number are available for free dis¬ 
tribution. Write your name and address on the coupon 
below, or send a post card NOW! There i« no cost or 
obligation. This Bureau is not connected in any way with 
patent attorneys or manufacturers. We do nothing but 
teach the science of invention. 

BUREAU OF INVENTIVE SCIENCE 
Dept. 152, Wisner Building, Rochester, N. Y. 

Bureau of Inventive Science, Dept. 152 
Wisner Building, Rochester, N.Y. 

Please send me your free book, “The Science of In¬ 
vention.” 

Name. 

Address. 

City. 

State . 
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Dept. 406 150 Nassau St., New York City 

SEND NO MONEY 
™?se_AUT0 MATICS 

*12.7= 
$25 Military Model 
A man's gun built for hard 

service. Si calibre. Shoots 10 
quick shots, hard and straight. 
Blue Steel, safety attachment. 
Regular val. $25. Our <13 
price. No. | u. NOW 
Also. 25 calibre. 7-*hot. Small, accurate, reliable, 
safety. BlueSteelCheckeredGrips. Value r n -yc 
Shoo No. m. now. 
All our guns shoot Standard American Ammu¬ 
nition. All merchandise brand new. Orders fill¬ 
ed promptly. Send cash or Money Order or 

SEND NO MONEY 
Pay Postman on arrival, plus postage. Satisfac¬ 
tion or money returned 

REPUBLIC TRADING CO. 

A Wonderful Book 
on Finger Prints 

FREE to YOU! 
FULL of Thrilling, True Stories of crime mysteries 

solved through Finger Print Evidence by some of 
America’s greatest Finger Print Experts. Grip¬ 

ping illustrations. Greatest book ever published on 
the subject. Send for your FREE copy today. 

Big Money to Experts! 
You can ¡earn the Finger Print Profession easily at home in spare 
time. Créât demand for Experts. Professional fees are high. 
Thia book pictures the wonderful opportunity awaiting you. 
Rirr Çnoriíl Of for °P*n now. Write atonce. Get full de-

OpCClal VFlICr^i, Big surprise in Store for you. 
A splendid field for professional work never even dreamed of. 

UNIVERSITY OF APPLIED SCIENCE 
Dept. 1572 1920 Sunnyside Ave. Chicago, Ill. 

Nhw Sun Auto-
and Timor, 

proper spark Automatically 
every speed of motor. Does 

away with Spark Lever. Bark-
Kirk Impossible— Insures instant 

in al) weather. Prevents 
of spark plugs and form-

carbon. Engine remains 
clean giving more power on 
hills, more speed on level roads 

Grease, dirt and 
-Fully guaranteed. 

♦5" - - ?^Sold on 30 dajs trial. Retail 
price $3.50. Large income for active workers. Tre¬ 
mendous sales opportunities. 

AUTO SUN PRODUCTS COMPANY. 
Dept. 33 Cincinnati, Ohio 

,0^4. 

FOLLOW THE DOLLAR 
$50 to $100 per week, the money yours; 
something new, not an old, worn-out prop¬ 
osition ; field untouched ; experience un¬ 
necessary ; takes everybody by storm : money 
rolls in ; show 50, sell 40 ; demonstrate in 
one minute ; sells on demonstration. The new 

INKLESS FOUNTAIN PEN 
the twentieth century wonder ; never leaks 
or spills; with the pen no more use for the 
ink bottle ; sample pen 50c. This proposi¬ 
tion is 18 karat ; money back if not as 
represented ; agent’s profit 200 per cent ; 
exclusive territory. Send for agency today. 

INKLESS FOUNTAIN PEN CO. 
8th St. Dept. L-1522 Des Moines, Iowa 

NEW SIN« 
MARATHON 
K H P. — 
110 volt, 60 
cycle, 1725 
speed, com¬ 
plete with 
cord, plug 
and grooved 
pul ley .$13.00 
General Electric 
KH.P ,$i6. so 
% H P. J39 00 
Satisfaction 

Illustrated Catalog of Motors and Supplies FREE 
HYRE ELECTRIC CO.. 613T So Dearborn St.. Chicago 

PHASE A. 

Volt Rep. 

guaranteed or money refunded 

61.00 
67.50 
85.00 
9700 

ONE YEAR 
GUARANTEE 

C. MOTORS 
EMERSON 

HH.P. 
HP 

1 %H. P. 
2 HP. 

and Base — All 
Motors % Il P. 

land into which electricity had not al¬ 
ready penetrated. With the exception of 
the population living in mountainous dis¬ 
tricts away from the road, it may lie said 
that today electricity is at the disposal 
of all the inhabitants. In fact, Switzer¬ 
land is declared to be the most completely 
electrified country in the world at the 
present time. The possible capacity of 
the hydro-electric power stations amounted 
in 1919 to 504,500 kilowatts, with steam 
reserves of 60,500 kilowatts. The elec¬ 
trical energy delivered in 1919 was 1,846,-
000,000 kilowatt-hours, of which steam 
plants produced 2,235,000 kilowatt-hours. 
These figures exclude the production of 
the Swiss Federal Railways and other 
producers which consume their own 
energy. 

During the year 1921 the exports of 
electrical energy were as follows : To 
Germany, 36,610 kilowatt-hours , to 
France, 24,296 kilowatt-hours, and to 
Italy, 46,859 kilowatt-hours, or a total of 
107,765 kilowatt-hours. The total num¬ 
ber of kilowatt-hours exported amounted 
in the year 1920 to 378,000,000, of which 
221,000,000 were exported in the six-month 
period between April 1 and September 30. 
—Henry L. Geissel in Electrical World. 

Electric Heating Increases Oil 
Output 

PRODUCTION from low-gravity oil 
I wells can Ite increased 100 per cent 
through the application of electric heat. 
A recent test at one of the California oil 
fields in the case of a low-gravity or 
“head” well demonstrated the feasibility 
of the scheme. A 5-kilowatt heater con¬ 
sisting of four sections was placed around 
the well casing before the pumping com¬ 
menced. Actual measurement showed an 
increased production of from 50 to 75 per 
cent. In the case of a 10-kilowatt heater 
production was increased 100 per cent. It 
was determined that the cost of operating 
such a heater averaged $20 per month per 
well. Low-gravity or “head” wells can 
only be pumped approximately eight hours 
out of twenty-four. The application of the 
electric heater greatly increased the 
pumping period. It is believed that there 
are unlimited possibilities in the applica¬ 
tion of electric heat to oil production in 
low-gravity districts, not only in pump¬ 
ing from the wells, but also in transport¬ 
ing the oil from the field to the refinery 
or to the shipping point.—Journal of Elec¬ 
tricity and Western Industry. 

Electric Iron Starts Blaze 

AN electric iron caused more than 
$1,000 damage by fire recently to the 

borne of Louis Kandel, 47 Washington 
Street, Harrison. 
The blaze was discovered by Sal Kan¬ 

del. 14, who was almost overcome by 
smoke while making his way from the 
attic, where the fire started. Mrs. Kan¬ 
do! said she was ironing last night and 
probably neglected to shut off the current 
when she finished.—Newark Star-Eagle. 

Electrical Resistivities of Granular 
and Molded Resistors 

E^LECTRICAL resistivities of different 
J resistor materials are being deter¬ 

mined under different conditions of tem¬ 
perature, pressure, purity, etc., at the 
Northwest Experiment Station of the 
Bureau of Mines at Seattle, Wash., by 
Prof. G. R. Shuck of the University of 
Washington. It is hoped that these data 
will be of value in designing furnaces 
which use a resistor as the heating ele¬ 
ment or which make use of carbon as a 
reducing element and also in the manu¬ 
facture of electrodes. 

FINCH RADIO MF'e.CO. 
303 FIFTH AVE. NY. CITY 

Equip your 

FINCH 

KEEP & 
A DAY AHEAD 

of the headline« of tomorrow ! 
newspapers ! 

Don’t be satisfied with the 
regular broadcasted programs! 

h Get the most out of radio! 
P Hundreds of radio enthusiasts 
are doing it I 

vacuum tube set with a 

RADIO RELAY 
and you will automatically receive and at the 
same time have a permanent record o' all the im¬ 
portant and interesting news events of lhe 
world, whether or not you know the code. 

Send today J or booklet PI 02 if > 

Here’s your opportunity. Radio needs 
" you. Win success in this fascinating field. 
Trained men in demand at highest salarie». 
Learn at home, in your spare time. 

Be a Radio Expert 
I will train you. quickly and easily, to design*, 
construct, install, operate, repair, maintain, anil 
sell all forma of Radio apparatus. My newmethoda 
are the most successful in existence. Learn to earn 

$1,800 to $10,000 a Year 
L'PPP Wonderful, home-construction, tubo 
■ ■^^^receivi ng set, of latest design. 
Writefor“Radio Facts” free. Engineer MohaupC 

American Electrical Association 
Dept. 182 4513 Ravenswood Ave., Cht^aÇD 

SIGNAL-HULBERT 
Battery Charger 

Charge 2 batteries at one time 
for 5c — from any IIO volt A. 
C. lighting socket. Keep the 
batteries of your radio set fully 
charged. Fine for you auto 
batteries too. Send for catalog. 
Signal Electric Mfg. Co. 
1923 Broadway, Menominee. Mich. 

Agents^ 
TARGE MANUFACTURER OF 

SHIRTS wants Agents to sell 
complete line of shirts direct to 
wearer. Exclusive patterns. Big 
values. No capital or experience 
required. Write for free samples. 

MADISON SHIRT MILLS 
507 Broadway, New York. N. Y. 

Earn $10.00 a Day 
Selling a household necessity, one to a dozen 
in each home ; big seller, good repeater. Write 
for Free sample and particulars to 

“STICK-ON” COMPANY 
16-22 HUDSON STREET, NEW YORK 

The 
HOMCHARGER 
charges your AUTO or RADIO 
Battery AT HOME for a Nicke. 

PRICE $18.50 
Send for Free Bulletin 

The Automatic Electrical 
Devices Co. 

155 W. Third St., Cincinnati, 0. 

il information all sex 
Oc today, stamps or 
r remarkable illustrated 

_. Nothing else like it 
B O O K S in this country. 
Dept. 185, Counsel Service, 257 W 71»t St.. New York 

OLD MONEY WANTED 
$2 to $500 EACH paid for hundreds of old or 

odd Coins. Keep all old money as you may have 
VERY valuable coins. Send 10c for New Ill’s 
COIN VALUE BOOK, size 4x6. Get posted. We 
pay CASH. Clarke Coin Co., Avenue 77, Le Roy, 
New York. _ 

\17 1_1 V’ not spend SpiinK. Summer and Fall 
’’ FI 1 Katherine butterflies, insects? I buy 
hundreds of kinds for collection. Some worth 
$1 to $7 each. Simple outdoor woik with my 
instructions, pictures. price list. Get |»osted 
now. Semi 10c NOT STAMPS- for my Ulus 
trated Prospectus. Mr. Sinclair. Denier In 
Insert s. Dept. 8s, Ocean Park, Calif. 

matters 

10e
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Sweden's Electrification 

SWEDEN is fairly well supplied with 
raw materials for its manufacturing 

industries, but is entirely without a do¬ 
mestic supply of coal and oil, a Depart- | 
ment of Commerce report states. Its 
water-power resources, however, make up 
for this deficiency, and necessity has done 
much to develop these resources in such a I 
way as to make Sweden perhaps the most 
electrified country in the world. 
The post-war period of depression and 

resultant cheaper labor and material, 
in conjunction with the keen competition 
in foreign markets, have caused Sweden 
to recommence her interrupted program 
of electrification in order to be placed in 
a more advantageous position in the 
world’s markets. 
Sweden’s total supply of water power, 

estimated at approximately 7,000,000 
horsepower, is available during about | 
nine months of the year, and is exceeded, 
among European countries, only by Nor- ' 
way, which has an estimated available 
supply of 7,500,000 horsepower. Of the 
Swedish power available, only about 
3,500,000 are worth developing at the 
present time; of this amount, 2,800,000 
horsepower are privately owned and 700,-
000 are owned by the state. 
The consumption of electric-energy is ] 

distributed as follows: 
Kilowatts 

For electrolysis . 585,600,000 
For household uses. 167,400.000 
For traction . 43,600,000 
For industrial power. 1,347,100,000 

Total . 2,143.700,000 
Since 1917 the total power used has in¬ 

creased by nearly 2,000,000 kilowatts, 
practically all of which falls upon in¬ 
dustry. 

LEARN THE CODE AT HOME 
“Just I.¡sien—The Omnigraph will do the teaching” with the 

RADIO SALESMEN SAVE YOUR SPARE TIME! 
Many Radio Salesmen are making the most of their spare time by 
securing subscriptions to Practical Electrics, Science & Invention, and 
Radio News. 

These popular magazines are growing in importance daily, and a 
few hours' "spare time” work will add very materially to your income. 
Many Radio Salesmen have made them a part of their regular line. 
We pay a liberal commission. 
For details, subscription blanks and sample magazines, write to C. J. WOLFE. 

Experimenter Publishing Company, Inc. S4npeAwIyorkCE

OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes - right in your own home— 
quickly, easily and inexpensively. Connected 
with Buzzer. Buzzer and Phone or to Sounder, 
it will send y au unlimited messages, at any 
speed, from 5 to 50 words a minute. 
THE OMNIGRAPH is not an experiment. For 
more than 15 years, it has keen sold all over the 
world with a money back guarantee. The OMNI¬ 
GRAPH is used by several Depts, of the U.S. Govt, 

in fact, .the Dept, of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The 
OMNIGRAPH has been successfully adopted by the leading Universities. Colleges and Radio Schools. 

Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY. 

The Omnigraph Mfg. Co., 18-B Hudson St., New York City 
If you own a Radio Phone set and don’t know the code—you are missing most ot the fun 

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 elec¬ 
tricity. It contains drawings and diagrams of elec¬ 
trical 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, Reversible 
Types, Elevator Controllers, Tank Controllers, Start¬ 
ers for Printing Press Motors, Automatic Controllers, 
Variable Field Type, Controllers for Mine Locomo¬ 
tives, Street Car Controllers, Connections for revers¬ 
ing Switches, Motor and Dynamo Rules and Rules 
for Speed Regulation. Also, Connections for Induc¬ 
tion Motors and Starters, Delta and Star Connec¬ 
tions and Connections for Auto Transformers, and 
Transformers for Lighting and Power Purposes. The 
drawings also show all kinds of lighting circuits, in¬ 
cluding special controls where Three and Four Way 
Switches are used. 

The work on Calculations consists of Simple Elec-

THE McCLURE PUBLISHING CO. 

trical Mathematics, Electrical Units, Electrical Con¬ 
nections, Calculating Unknown Resistances, Calcu¬ 
lation of Current in Branches of Parallel Circuits, 
How to Figure Weight of Wire, Wire Gauge Rules, 
Ohm’s Law, Watt’s Law, Information regarding 
Wire used for Electrical Purposes, 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 
Calculating 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 returning your 
money if you decide not to keep it after having had 
it for five days. 

720-P Cass St., CHICAGO, ILLINOIS 
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KNOW WHO IS SENDING / 

whose messages you pick up— learn the name and address 
of that amateur whose sending set you just heard. 

-7 Two-Color Radio Maps-
Five of them are Continental Maps showing all stations throughout the world hand¬ 
ling commercial traffic, with their calls; one showing the amateur radio districts of 
the United States and the principal radiophone broadcasting stations with their calls; 
and a map of the United States Weather Forecast Zones. Seven wonderful, two-
color radio maps with a wealth of information that will give you a great deal of 
pleasure and knowledge. 

4th EDITION OF THE 
CONSOLIDATED RADIO 

CALL BOOK 
In a new large size—280 pages— 88 more valu¬ 
able pages than the 3rd Edition and featuring 

Get twice the pleasure and usefulness out of your receiving set. // Rip 
Look up the name and location of any ship or land station 

° Co/, 

WF**0

Every Amateur Call in the U. S. and Canada is Listed Besides 
Other Valuable Information Contained in this New Book 

All Amateur Radio Calls of the United States and 
Canada; Every Vessel, Coast Station, and Radio-Compass 
Station in the World; Radiophone Broadcasting Stations of the 
United States; Every High-Power Station in the World, Special 
Land Stations of the United States, Time Signals, 
Hydrographic and Weather Reports of the United 
Statesand Principal Foreign Countries, International 
Abbreviations; Assignment of International Calls; 
Press Schedules; Radiogram Rates; Cable Rates; 
International Morse Code and Continental Signals; 
and Complete General Information covering Distress 
Calls, International Safety Signal, Use of 800-Meter 
Wave Length, Amendments and Changes in Various 
Governmental Regulations, How to Determine 
Charges on Radiograms. Free Medical Advice by 
Radio to Vessels, and much other useful information. 

And every vessel and land station in the world 
is represented and listed alphabetically, according both 
as to name of vessel or land station, and to call letters. 

The Consolidated Radio Call Book is the 
only book in print officially listing all the 
Radio calls as issued by the Bureau of 
Commerce. And the New Radiophone 
Broadcast Section is particularly complete 
and gives all available information con¬ 
cerning calls, wave lengths, PROGRAMS, 
etc. 

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly. 
Don’t wait until it is all gone. Order at once, either direct from us or from your favorite dealer. 

Published by 

Consolidated Radio Call Book Co., Inc. 
96-98 Park Place, New York City 

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

As a special service to the readers of the Fourth Edition of the Radio Call Book, we have printed, at great 
expense, a40-page supplement containing the latest amateur radio calls of both the United States and Canada, 
and other calls issued very recently. It is absolutely free to all those who write for it, provided you have 
bought a copy of the fourth edition of the Consolidated Radio Call Book. This wonderful supplement brings 
the call book up to the very last moment and on account of the many changes that have taken place and which 
are fully covered by this supplement, every radio amateur or professional is urged to send for his free copy of 
this supplement today. 

Send to us direct or get it from the dealer from whom you bought the 4th Edition Call Book 
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Electric Needle Removes Cancers 

MANY cancers so situated that they 
cannot be cut out are now being re¬ 

moved successfully by electricity, a 
process called endothermy. 
The method has been developed by Dr. 

William L. Clark of Philadelphia. It has 
two forms, desiccation and coagulation. 
In the former an ordinary sewing needle 
held in a suitable handle is used with a 
monopolar electric current of high voltage 
and low amperage from the Oudin reson¬ 
ator of a high frequency machine. This 
is passed around a small tumor such as is 
found on the eyelid or the vocal cords. 
The intense heat thus concentrated at the 
point of the needle dries up the tissues 
around the tumor, thus separating or iso¬ 
lating it so that it may be removed with¬ 
out bleeding or leaving a scar. Local an¬ 
aesthesia is all that is necessary. 
The second form, coagulation, calls for 

total anaesthesia. In it a more powerful 
bipolar current of low voltage and high 
amperage is applied to larger and more 
deeply seated cancers. One pole of the 
machine is connected to a wet electrode 
below the patient, the other pole is at¬ 
tached to a darning needle in a suitable 
handle. This is inserted at the edge of 
the lesion, the current is turned on and 
heat is immediately produced. The needle 
is moved around the cancer till this is 
separated. 
The endothermic method, according to 

Dr. Wyeth, is especially useful in cases 
of cancers in the mouth or on the tongue, 
when they can generally be removed en¬ 
tirely at one operation. 
“Endothermy neither burns nor chars. 

It can be executed through a piece of 
paper, but I would take this opportunity 
to warn against its indiscriminate use. 
Irreparable harm may result from lack of 
technic.” 

Electrical Inventions are Still 
Needed 

AN immense field for the woman of a 
mechanical turn of mind is the develop¬ 

ment of the labor-saving devices for the 
use and relief of the woman of the house. 
There are many electric devices of the 
household that need slight improvement 
to make them absolutely indispensable to 
the houseworker. An attachment to 
silence the noise of the useful electric 
cleaner, a device for window cleaning, 
one for papering walls and ceilings, an 
electrical machine for the English house¬ 
wife to use in cleaning her chimneys, are 
some of the needed inventions named by 
Mrs. Mary Gynne-Howell in a lecture be¬ 
fore the ' Woman’s Engineering Society, 
London, that will add to the labor-saving 
management of the home. 

Push-Button on Bed Lights Lamp 
Before Clock 

ONE often wakes early and wonders 
what time it is. If he gets out of bed, 

finds the light button, he is pretty well 
awakened, and oftentimes only to find that 
several hours will elapse before time for 
dressing. With some persons this means 
from a half hour to an hour of getting 
back to sleep again. 
By means of a push-button on the side 

of the bed, and auxiliary wires running to 
a small light attached to a convenient 
part of the dresser, one can tell the time 
of night without rising, and the satisfac¬ 
tion of dropping immediately off to sleep 
again will be worth the cost of the ar¬ 
rangement. 
The light may be connected to the regu¬ 

lar wiring circuit of the house, and should 
be so placed that it will light up the face 
of the clock. 

Contributed by Dale R. Van Horn. 

VIKING RADIO PRODUCTS 
Freshman Variable Grid Leak and Condenser Combined 

It take» the place of a grid 
condenser, mounting, and a 
grid leak, and in addition 
permita an adjustment of the 
correct amount of resis¬ 
tance. Increases Signal 
Strength ; Lowers Filament 
Current; Increases Battery 
Life; Eliminates Hissing. A 
necessary essential for every 
tube Receiving Set. 

PRICE $1.00 COMPLETE 

Viking 
V ario-Couplers 

Here ia the Viking Vario-Coupler that has 
given so much satisfaction to “fans” mak¬ 
ing their own sets. It is a well finished 
article of excellent workmanship and de¬ 
sign. Wave length range, 150 to 800 
meters. It is so constructed as to be adapt¬ 
able for use in the Short-Wave Regenera¬ 
tive Receiver described in the Consolidated 
Radio Cali Book Co.’s Pattern No. 1. 

PRICE $5.00 EACH 

SPECIALS! 
A. B. C. Condensers— 

23-plate . $2.50 
43-plate . 3.00 

Brach Lightning 
Arrester . 1.50 

“Radion” Dials, 
4-in. diam. 60 

Fada Rheostats. . .75 

Genuine 2 - fila¬ 
ment Audiotron 
Tubes . 6.00 

Adapters (for 
above). 1.50 

Viking Vernier 
Condenser .... 1.50 

Na-ald W. D. 11 
bakelite socket. .75 

Dealers will find it worth their while to write for attractive 
discounts on these articles and others we carry in stock 

Viking Radio Company, 26P Cortlandt St., New York City 

DELICATE SOLDERING 
Both the manufacturers’ and amateurs’ problem on all fine work is readily solved 
by the instrument constructed for this particular purpose. 

THE POST SOLDERING IRON 
Platinum Heating Unit—Interchangeable Tip—Universal Current 

$6.00 
Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute 

From Your Dealer or Write 

POST ELECTRIC COMPANY, (Sec. 509) 30 E. 42nd St., New York 

Radio’s Greatest Sensation 
The Eastern Classic 

THE EASTERN CLASSIC receiving outfit in¬ 
cludes everything needed to operate the set. No 
extras to buy. Set is completely wired and in¬ 
cludes combined Tuner and Detector : a stand¬ 
ard 2000-ohm double headset ; A-battery ; B-
battery ; W. D. 11-Detector tube; lightning ar¬ 
rester ; complete antenna equipment. Complete 
operating instructions with each set. 

No storage battery required. Operates on a I % 
volt dry cell battery. Brings in broadcasted 
concerts, news, lectures and reports of sporting 
events perfectly as clear as the most expensive 
receiving set made. In a recent test made with 
this set in New York City, Pittsburgh, Detroit 
and Atlanta stations were heard distinctly. 

Complete $ O Cj O O 
Receiving Set OOc.o.o. 

DON’T SEND Simply write and tell us to send you a complete EASTERN CLASSIC RE-
RjrYKicrv naw CEIVING OUTFIT. When the postman delivers your set, pay him only $35.00, ¡Yiunti nuw plus postage. 

EASTERN RADIO EQUIPMENT CO. 2O^%VTcFtyad

BE A 
U. S. Government 

Railway Mail Clerk 
$1600 to $2300 Year 

MEN-BOYS 18 to 35 
Steady Work. No Layoffs. Paid Vacations. 
Common Education Sufficient. 
Send Coupon Today—SURE 

FRANKLIN INSTITUTE, Dept N308, Rochester, N. Y. 
I Kirs: Send me, without charge, (1) Sample Railway 
* Mail Clerk Examination questions; (2) Tell me how to 
a get a position ; (8) Send list of Government jobs obtain-
o a ule. 
o 
O Name 
/ 

/ Address-
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I OPPORTUNITY AD-LETS 
j You can place your ad in these columns for only 2c 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 April issue must reach us not later than February 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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A gents Wanted Ifusiness Opportunities Mail-Order Business 
Housewives buy Harper’s invention on sight. 

New business. No competition. Ten-use set is 
combination of ten indispensable household neces¬ 
sities. $7.50 to $30.00 a day easily. Write for 
free trial oiler. Harper Brush Works, 132 A St., 
Fairfield, Iowa. 

Make $25 to $50 week representing Clows’ Fa¬ 
mous Philadelphia Hosiery, direct from mill—for 
men, women, children. Every pair guaranteed. 
Prices that win. Free book “How to Start” tells 
the story. George Clows Company, Desk 86, Phil¬ 
adelphia, Pa. 

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, N. J. 

We wish representatives in every community to 
secure subscriptions for Practical Electrics, Radio 
News, and Science & Invention. This is a wonder¬ 
ful opportunity for Amateur Radio Enthusiasts to 
make big money quickly. Write Experimenter Pub¬ 
lishing Co., Inc., 53 Park Place, New York City. 

Easy, pleasant work for Mechanics, Shop Men, 
Clerks, during spare hours ; will add many dollars 
to their salaries. Also want persons who can give 
full time. Big wages assured. Novelty Cutlery 
Co., 432 Bar St., Canton, Ohio. 

Free Booklet. Start little mail-order business. 
Pier, Dept. 30A, 74 Cortiandt St., N. Y. 

Agents—$6.00 to $12.00 a Day Easy. 250 light¬ 
weight, fast selling, popular priced necessities, 
food flavors, perfumes, soaps, toilet preparations, 
etc. Agent’s outfit free. Write today—quick now. 
American Products Co., 8426 American Bldg., 
Cincinnati, Ohio. 

American-Made Toys 

Have complete Metal Toy manufacturing equip¬ 
ment. Makes seven different fast-selling toys. 
Sold the year around. As staple as sugar and 
coffee. Raw material purchased at junk yards at 
low cost. Is in first-class working condition. Prac¬ 
tically no wear out. Daily capacity 5,200 complete 
toys. Will trade for job printing press, type and 
complete supplies. Model Art & Mfg. Co., 1911 
N. R.R. Ave., Decatur, III. 

Books 

Diseases and Their Innate Healer. Book 50c. 
A. J. Stevens, Wauseon, O. 

V ibrations —Light—Color—Sound—Radio—Cold 
Lights—Auras Literature Free. E. J. Stevens, 
Publisher, 242 Powell St., San Francisco, Cal. 

Ecstatic Stigmasee, Emmerich, Nativity, Egypt, 
Cana ; 4 books for 20c. Klein Co., Brandon, Minn. 

Major Armstrong’s New Epoch-Making Inven¬ 
tion Will Solve Your Loop Antenna Problem. The 
New Armstrong Super-Regenerative Circuit is a 
means now that is made possible with two vacuum 
tubes and an indoor loop antenna to receive broad¬ 
casting music up to 100 miles distant. Our engi¬ 
neering department has compiled a pamphlet that 
gives an exposition of the theory of operation with 
full working directions, etc. A large blue-print is 
included with this pamphlet. Your dealer cannot 
supply you with these pamphlets. Send us 25c and 
we will mail you this wonderful exposition pre¬ 
paid. Tell your dealer to ask us for our proposi¬ 
tion. The E. I. Company, 233 Fulton St., New 
York City. _ 

Wireless Course in 20 Lessons. By S. Gernsback, 
A. Lescarboura and H. W. Secor, E.E. Tells you 
everything you want to know about “Wireless”— 
theory, practice and history. A clear, concise course 
on every phase of this subject. 160 pages—350 
illustrations, 30 tables. Stiff cloth cover, $1.75 
postpaid. Experimenter Publishing Co., Book Dept., 
53 Park Place, New York. 

Experimental Electricity Course in 20 Lessons. 
By S. Gernsback and H. W. Secor, E.E. A course 
of the theory and practice of Electricity for the 
Experimenter. Every phase of experimental elec¬ 
tricity is treated comprehensively in plain English. 
New experiments are described and explained, and 
nearly every application of Electricity in modern 
life is given. 160 pages—400 illustrations. Flexible 
cloth cover, 75c postpaid. Stiff cloth cover, $1.25 
postpaid. Experimenter Publishing Co., Book Dept., 
53 Park Place, New York City. 

Organizers Wanted—Honest, industrious men 
can make money. Experience not necessary, if you 
want money for nothing, don’t write, because we 
make no advances and pay no salaries. Your own 
efforts and results alone determine jour income. 
Capable men make from $75 to $200 per week. 
Others are doing it. Don’t be a wage slave all 
your life. Write for particulars. Attractive propo¬ 
sition. Extension Department, Patriotic and Pro¬ 
tective Order of Stags, St. Louis, Mo., Waco, Tex., 
or McGraw Bldg., Detroit, Mich. Write office near¬ 
est you. 

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 
i nil page ad on page 149 of this issue for special 
30-day offer. Chemical Institute of New York, 
140-B Liberty St., New York City. 

For Advertisers 

Advertise Country town newspapers. Lists free. 
Pennell Company, Covington, Kentucky. 

Formulas 

Start Your Own Business. You can manufacture 
cosmetics and beauty preparations at one-fourth to 
one-sixth store prices. Our formula Chart contain¬ 
ing 16 formulas shows you how. Price 50c. (No 
stamps.) G. W. Zoll, Lead, S. Dak. 

Help Wanted 

Stop daily grind. Dependable plans free. Easy 
silvering mirror, tableware, headlights, etc. Clar¬ 
ence Sprinkle, Dept. 87, Marion, Indiana. 

Get posted for Spring—Good prices paid for but¬ 
terflies, insects. See Sinclair display advertisement, 
page 184. 

Detectives Earn Big Money. Excellent opportu¬ 
nity. Travel. Great demand everywhere. Experi¬ 
ence unnecessary. Particulars free. Write Ameri¬ 
can Detective System, 1968 Broadway, N. Y. 

Wanted Immediately—Several hundred men-
women over 17 to prepare for U. S. Government 
Positions. Railway Mail Clerks, City Mail Car-
riers, Clerks at Washington, D. C. $100 to $195 
month. Pleasant work. Short hours. Long vacation 
with pay. Common education sufficient. Complete 
list positions free. Write immediately. Franklin 
Institute, Dept. Mill, Rochester, N. Y. 

Insects Wanted 

Get posted for Spring—Good prices paid for but¬ 
terflies, insects. See Sinclair display advertisement, 
page 184. 

Instruction 

Mathematics Taught by Mail. Arithmetic, Alge¬ 
bra, Geometry, Mensuration, Trigonometry, Logar¬ 
ithms and Mechanics courses. Harding School, 76 
Brighton, Highland Park, Michigan. 

Languages 

World-Romic System, Masterkey to All Lan¬ 
guages. Primers, 15 languages, $1.94 each lan¬ 
guage; Arabic, Chinese, Danish, Dutch, English. 
French, German, Italian, Japanese, Panjabi, Polish, 
Portuguese, Russian, Spanish, Swedish. Pronunci¬ 
ation Tables, 92 Languages, 30c each language. 
Languages Publishing Company, 8 West 40th St., 
New York._ 

Mi sc el laneous 

Get posted for Spring—Good prices paid for but¬ 
terflies. insects. See Sinclair display advertisement, 
page 184. 

Radio and Electric Supplies. Send for our free 
monthly bulletin of electrical and radio supplies 
at bargain prices. Special prices on motors. Write 
us your requirements. Holmes Electric Company, 
Libertyville, Illinois. 

$50 Week, evenings, I made it ; mail-order busi¬ 
ness. Booklet for stamp tells how. Sample and 
plan, 25 cents. Free 12 articles worth $3. Alpce 
Scott, Cohoes, N. Y. 

Motorcycles— Bicycles 

I scd Parts for All Motorcycles ( heap. State 
wants. Schuck Cycle Co., 1922 Westlake, Seattle, 
Wash. 

Old Money Wanted 

$2 to $500 rath paid for hundreds of old or odd 
coins. Keep all old money—it may be very valu¬ 
able. Send 10 cents for New Illustrated Coin 
Value Book, size 4x6. Get posted. We pay cash. 
Clarke Coin Company, Ave .8, Le Roy, N. Y. 

Patents 

Get your own patents. Application blanks, com¬ 
plete instructions $1. Windsor Cutting, Campbel), 
California. 

Patent Attorneys 

Patent application filed on partial payment plan. 
Trade-marks, copyrights, etc. Milo B. Stevens & 
Co., 692 F St., Washington, D. C. Estab. 1864. 

Patents Write today for Free instruction l>ook 
and Evidence of Conception blank. Send sketch or 
model for examination and opinion ; strictly con¬ 
fidential. No delay in my offices ; my reply special 
delivery. Reasonable terms. Personal attention. 
Clarence O’Brien, Registered Patent Lawyer, 960 
Southern Building, Washington, D. C. 

Patents- Send for form “Evidence of Concep¬ 
tion” to be signed and witnessed. Form, fee sched¬ 
ule, information, free. Lancaster & Allwine, 288 
Ouray Bldg., Washington, D. C. 

Free Personal Consultation by New York Patent 
Attorney. Benjamin Roman, 290 Broadway. 

Personal 

Are You Self-Conscious? Embarrassed in com¬ 
pany, lacking in self-control ? Let me tell you how 
you can overcome these troubles. E. Veritas, 1400 
Broadway, New York City. 

Life Revelation with pictorial chart showing 
your character, talents, suitable occupation, affin¬ 
ity, etc. Send 10c., birth date. St. Germain Society, 
Dept. 1133, Sharpsburg, Pa. 

Lonesome? Make friends everywhere; many 
wealthy, fascinating particulars for stamp. Smith, 
Box 3125H, Portland, Oregon. 

Photo Developing 

Special Trial Offer. Any size Kodak film devel¬ 
oped for 5c : prints 3c bach. Over-night service. 
Expert work. Roanoke Photo Finishing Co., 253 
Bell Ave., Roanoke, Va. 

Stamps and Coins 

Stamps, 50 varieties, Africa, Brazil, Peru, Cuba, 
Mexico, etc., 10c. 50 different U. S., 25c; 1,000 
mixed, 40c; 1,000 hinges, 10c. List free. C. Steg-
man, 5957 Cote Brilliante, St. Louis, Mo. 

Wireless 

How to Make Wireless Receiving Sets.—48 pages 
—26 illustration»—Bound in beautiful two-color 
cover. This book was writen by Robert E. Lacault, 
Associate Editor of Radio News, and is written in 
easy, plain, and non-technical terms for the be¬ 
ginner. It gives complete constructional data on 
the building of a complete Crystal Detector Set, 
Tuning Coil, Loose Coupler and a Single Audion 
Tube Set with Amplifying Units. It furnishes all 
dimensions and working drawings of every part 
that must be constructed by the amateur. The 
opening chapter is a complete description of the 
theory of Radio. Send 25c and we will send you 
this wonderful book postpaid. The E. I. Company, 
233 Fulton St.. New York City. 
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Get This Wonderful New Book About 
LOUD TALKERS 
HOW TO BUILD THEM 

by H. WINFIELD SECOR 
Associate Editor of Science & Invention 

This book describes how to build two distinct and dif¬ 
ferent types of radio loud-talkers, which can be built with 
either electro-magnetic field to be excited from storage 
battery, as well as permanent magnet field requiring no 
separate battery excitation. The third chapter deals with 
improvised loud-talkers and gives clear and complete in¬ 
structions on how to build suitable horns for use with 
radio receivers of the Baldwin and other types. Several 
elaborate hook-ups are given of the author’s own radio 
receiving set, comprising one stage of radio-frequency, 
detector and three stages of audio-frequency amplifica¬ 
tion, together with all the connections for the loud-talker. 
Complete data are given for all the parts of the loud-

lalkers, including the field magnet windings, as well as 
the diaphragm or moving coil windings, and also the step¬ 
down transformer to be connected between the vacuum 
tube amplifier and the loud-talker proper. 

In preparing these designs the point has been constantly 
„ , kept in mind to use the simplest parts possible, so that 

practically anyone can build a successful loud-talker equivalent to the commercial types costing $40.00 or more. 
VCh "i"ere. experimenter does not possess the skill or the time to make all the parts himself, which 

ye reaby few in number, he may save a great deal of money, or at least half the price of a commercial loud-
a-iK • 1 . dlfficult Parts made >n a local machine shop, and then assembling them and winding the 
coils himself. Circuit connections and data for the size of wire, etc., are given for placing the loud-talker on 
a separate floor or in another part of the house not occupied by the radio receiving set. A very valuable book 
giving data which cannot be obtained anywhere else and which has not been published before. 
44 pages, 25 illustrations. Bound in Beautiful Two-Color Cover. Size 5% x 7y2 inches. Price, prepaid, 25c. 

Have You a Copy of These Two Books? 
HOW TO MAKE RADIO-PHONE 

RECEIVING SETS 
By ROBERT E. LACAULT 
Associate Editor RADIO NEWS 

A non-technical book for the 
beginner. Gives complete con¬ 
structional data on the building 
of a complete Crystal Detector 
Set, Tuning Coil, Loose Cou¬ 
pler and a Single Audion Tube 
Set with Amplifying Units. It 
furnishes all dimensions and 
working drawings of every part 
that must be constructed by the 
amateur. Written in plain, sim¬ 
ple language that anyone can 
understand. The opening chap¬ 
ter gives a complete descrip¬ 
tion of the theory of radio and 
tells what it’s all about, teach¬ 
ing the principles of wireless 
so that the constructor knows 
what he is doing. 

4Ä Pages, tñ Illustrations 
Bound in Beautiful Two-Color Cover 
Size, 5^x7% inches. Prepaid, 25c. 

tDER FROM YOUR 

RADIO FREQUENCY AMPLIFIERS 
AND HOW TO MAKE THEM 

By JOHN M. AVERY 

This book is for the more 
advanced amateur, showing the 
construction of the Radio Fre¬ 
quency Amplifying Transform¬ 
er and giving complete con¬ 
structional data. It shows the 
application of Radio Frequency 
to amplifying units that the 
amateur may already possess, 
and gives 15 hook-ups showing 
practically every use Radio 
Frequency Amplifying Trans¬ 
formers can be put to. 

St Caaes, 15 Illustrations 

Bound in Beautiful Two-Color Cover 
Size, 8%x7% inches. Prepaid, 25c. 

DEALER-OR DIRECT FROM US 

THE E. I. COMPANY newVoTkocity.en 
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EVERY BOY WHO IS INTERESTED 

IN RADIO 
CAN TAKE ADVANTAGE OF OUR SPECIAL OFFER 

stmt*. 

phon* 

SEE OPPOSITE PAGE FOR 
DESCRIPTIONS 

How to . . 

Detect«»' andjgâhíiSJSL-
, bock «° 

AU DAVOI ABSOLUTELY FREE FOR A FEW HOURS’ SPARE TIME WORK 
Oil DÛ I o’ READ OUR SPECIAL OFFER AND ACT AT ONCE. 

All articles are written in plain, every¬ 
day language. If you need a sample 
copy to show we will send it free of cost. 

HOW TO 

PRACTICAL ELECTRICS is 
only $2.00 per year 

[12 Numbers] 
J (Canada or foreign 50 cents additional) 

JSL EVERY BOY SHOULD HAVE IT! 

On the opposite page 
you will find complete 
description of each 
reward. 

EVERY BOY HAS A FEW SPARE HOURS EACH WEEK and can 
easily obtain a few subscribers to PRACTICAL ELECTRICS. 

On this page you will see the special rewards we will send you for only 
one subscription. You can easily earn every one of them. They will be sent you 

ABSOLUTELY FREE 
PRACTICAL ELECTRICS is the electrical magazine for every¬ 

one. It is the only electrical magazine a boy can understand. It has a 
regular department for beginners, but is just as interesting for the 
experimenter, the electrician, and the electrical engineer. There are 
articles each month by students, experimenters and famous electricians. 
The entire progress of the month in electrics is set forth in its pages. 

PRACTICAL ELECTRICS is one of the most interesting elec¬ 
trical magazines published. It contains no long, dry technical articles. 
Every article is completely illustrated. There are hundreds of illus¬ 

trations, plans, drawings, charts, etc. 
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REWARD No. 1 

You can easily make a 

How 

and one 

working data. 

PRACTICAL ELECTRICS CO., Inc., 53 Park Place, New York, N. Y 

Name Street Address City and State 

Enclosed you will find subscriptions at $2.00 each, making the full sum of $ (For each subscription 
Also please send me the Rewards (one 

My Name Is Street 

State City 

3 mi. mu. iiiiiiiiiiiuiiiiiiiiiiiiiiiii. in. min. in. mi. mi. mi. i. h.mi. hi.mu.iimiii . .mu.h. i. i.num. mi. . 

This book 
transformers 

GENTLEMEN:— Please send PRACTICAL ELECTRICS for one year (12 numbers) to each of the following addresses: 

HOW TO MAKE WIRELESS SENDING APPARATUS 
Contains information on how to make 30 different pieces of wire¬ 

less sending apparatus from materials easily obtained. 
Book has 100 pages (size 7x5 inches), 88 illustrations, paper 

to go to Canada or Foreign addresses 50 cents additional must be added.) 
for each subscription) numbered as follows: 

AMPLIFYING TRANSFORMERS 
Radio and Audio Frequency Type 

will be of great interest to all radio amateurs. The 
have never been described before in print. 
7 inches. Contains many illustrations, diagrams and 

REWARD No. 10 

THE HOW AND WHY OF RADIO APPARATUS 
By H. W. Secor, E.E. 

This newest book on radio matters fills a distinct gap in wireless 
literature in that, while the treatment is made as understandable and 
as free from mathematics as possible, it at the same time, incor¬ 
porates a wealth of technique and instruction for the Radio 
Amateur—the Radio Operator—the Installation and Designing Ex-
|»ert—as well as instruction for teachers and students of the subject 
in general. 

160 pages, 6x9 inches. Limp bound. 

Descriptive Details of Rewards 
We will send you your choice of these rewards. 

ONE REWARD FOR EACH SUBSCRIPTION for one year 

REWARD No. 3 

EXPERIMENTAL ELECTRICITY COURSE IN 
, 20 LESSONS 

By S. Gernsback and H. W. Secor, E.E. 
A Course on the theory and practice of Electricity for Experi¬ 

menters. One of the most complete and comprehensive treatises of 
this special subject ever published. Written by the same authors 
as the famous “Wireless Course.’’ The best electrical text book on 
the market. Size of books is 6 x 9 in. The book contains 128 
pages, and more than 400 illustrations. Limp bound. 

REWARD No. 11 

A THOUSAND AND ONE FORMULAS 
By S. Gernsback 

A laboratory hand book for the experimenter and for everyone 
who wishes to “do things.” A book brimful with very important and 
priceless information, collected and selected for years. invaluable 
for Students, Engineers, Physicians, Experimenters, etc. 

It contains 160 pages. The paper has been especially selected to 
stand rough handling in laboratories. Size 6x9 inches. Limp 
bound. 

REWARD No. 7 
14 RADIO FORMULAE AND DIAGRAMS 

All formulæ and diagrams are printed on heavy paper in black 
and blue; and contained in two-color printed envelope 9 x 12 inches. 

RADIOGEM 
A complete crystal Radio Receiving Set, will receive up to 25 

miles. The outfit consists of all the necessary wire, contact points, 
detector mineral, catwhisker, tuning coil, instruction book, etc. 
When you have constructed the Radiogem, all you need is an aerial 
and a phone. 

REWARD No. 12 

(All Three Books) 
HOW TO MAKE WIRELESS RECEIVING APPARATUS 
The 20 radio constructors who wrote the book know how articles 

should be made from simple materials. 
Book has 100 pages, each 5x7 inches, 90 illustrations, many 

full pages, paper bound in two colors. 
DESIGN AND CONSTRUCTION OF AUDION 

REWARD No. 4 

Complete Patterns, Diagrams and Instructions How 
to Make Your Own 

RADIOPHONE CRYSTAL SET 
PATTERN No. 3 

Consisting of a 4 page illustrated Direction pamphlet, size 8% 
x 11 % inches; one blueprint pattern, size 16 x 12 inches. All 
contained in two-color printed envelope, 9 x 12 inches. 

REWARD No. 8 
2 RADIOPHONE DIAGRAMS AND HOOK-UPS 

Of Crystal and Audion Receiving Circuits, Amplifi 
Circuits, Regenerative Circuits, Sending Circuits 

with Key Chart of Symbols, and Pamphlet 
-HOW TO READ DIAGRAMS” 

All 20 diagrams are printed on heavy paper, each sheet size 8% 
\ .11 ^J*lches » an<1 t°Kether with Key Chart of Symbols and pam¬ 
phlet, How to Read Diagrams,” are contained in a heavy two-
color printed envelope, size 9 x 12 inches. 

REWARD No. 2 

MICROPHONE BUTTON 
The button may be used to amplify Radio Signals by using it in 

a local circuit. It should be mounted on the diaphragm of a 
telephone receiver connected to the radio set and in circuit with a 
battery and a telephone induction coil. - „ 
highly sensitive detectophone by using a Microphone Button to 
collect the sound waves. You can build your own outfit without 
buying expensive equipment. Think of the fun you would have 
with such an instrument! 

REWARD No. 5 
Complete Patterns, Diagrams and Instructions 

to Make Your Own 
SHORT WAVE REGENERATIVE 

RADIOPHONE SET 
PATTERN No. 1 

Consisting of a five-page illustrated direction pamphlet, 
x 11 / inches; one blueprint pattern, size 16 x 22 inches, 
blueprint pattern, size 17% x 22 inches. All contained in 
two-color printed envelopes, size 9 x 12 inches. 

REWARD No. 6 
Complete Patterns, Diagrams and Instructions How 

to Make Your Own 
DETECTOR AND AMPLIFIER RADIO UNITS 

PATTERN No. 2 
Consisting of a four-page illustrated direction pamphlet, size 8% 

x 11% inches; one blueprint pattern, size 16 x 18 inches, and one 
blueprint pattern, size 13% x 15 inches. All contained in heavy, 
two-color printed envelope, 9 x 12 inches. 

REWARD No. 9 

WIRELESS COURSE IN 20 LESSONS 
By S- Gernsback, A. Lescarboura, and H. W. Secor, E.E. 

(10th Edition) 
A Çour?,e ,hat ,ells 3,011 everything you wish to know about 
Wireless, starting in lesson No. 1 by explaining the Principles 

of Electricity. By simple, easy stages, this wonderful Course takes 
you into “Wireless” by the use of such simple language so skill¬ 
fully used that of necessity you must understand every word. 

Size of book is 7 x 10J4 inches, 160 pages, 350 illustrations. 30 
tables, Limp bound. 
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A Chemistry Laboratory for $7.00 
Think of it, fellows! Here is a real chemistry outfit with regular 

chemical apparatus that performs those fascinating, actual chemical 
experiments. 

This outfit is not a toy, put up merely to amuse, but a practical 
laboratory set, with all the chemicals, apparata and reagents neces¬ 
sary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book con¬ 
taining a Treatise in Elementary Chemistry, useful data and recipes, 
and 100 instructive amusing experiments. 

DESCRIPTION OF THE OUTFIT 
The outfit consists of forty-four (44) chemi¬ 

cals all C. P. (chemical pure) put up in ap¬ 
propriate wooden boxes, glass bottles and her¬ 
metically closed jars. The acids are put up in 
glass bottles, with ground-in glass stoppers, 
and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to 
make dozens of experiments with each. 

The apparata furnished are all of the best 
obtainable make and of standard laboratory 
size and shape. 17 pieces of apparata furnished 
with this outfit. 
The instruction book is a real Chemistry 

Course for the Beginner. Some of the Contents 

are : Division of Matter : This is a Treatise on 
Elementary Chemistry, and deals with the theory 
of the Elements, Molecules and Atoms, etc. 

100 EXPERIMENTS 
How to make chemical tricks ; how to make 

invisible and magic inks ; how to test flour ; 
how to test soil ; how to make chlorine gas and 
smoke (German War Gas) ; how to bleach cloth 
and flowers ; how to produce oxygen and hydro¬ 
gen : how to make chemical colors ; how to test 
acids and alkalies, and hundreds of interesting 
hints and formulas. 

Instruction Book 

100 Electrical Experiment» BOY’S 
ELECTRIC 
TOYS GIRO IMPORTING CO. 

jack, magnetic 
geometric figures, rheostat erratic pendulum, electric butterfly, thermo electric 

more apparatus 

described, $7.00. Boy’s Electric Toys” outfit as 

YOUR SET TODAY SEND FOR 

JUST CLIP THE 

express 

express charge. 

P.E. 2-23 P.E. 2-23 

THE 
don't 
want 

ELECTRO IMPORTING CO.. 
233 Fulton St., New York. 

articles ready to use at once. 
We guarantee satisfaction. 
The size over all the outfit is 14 x 9 x 2%. 

A TREATISE OS ELEMENTARY 
ELECTRICITY 

singing telephones, mysterious dancing man, electric jumping 

motor, visual telegraph, etc., etc.. 
This does not by any means exhaust the list, but a great many 

can be built actually and effectually. 

"ghr Dou a Elrrtrtr Sopa" 

With the instruction book we furnish one hundred experiments that can be 
made with this outfit, nearly all of these being illustrated with superb illustra¬ 
tions. No other materials, goods or supplies are necessary to perform any of 
the one hundred experiments or to make any of the 25 apparatus. Everything 
can be constructed and accomplished by the means of this outfit, two hands 
and a screwdriver. 
The outfit contains 114 separate pieces of material and 24 pieces of finished 

F The Boy*s Electric Toy contains: Enough material to make and complete over 
"twenty-five different electrical apparatus without any other tools except a screw¬ 
driver furnished with the outfit. Student’s chromic plunge battery, compass¬ 
galvanometer, solenoid, telephone receiver, electric lamp. Enough various parts, 
wire, etc., are furnished to make the following apparatus : 
Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric ham¬ 

mer, galvanometer, voltmeter, hook for telephone receiver, condenser, sensitive 
microphone, short distance wireless telephone, test storage battery, shocking coil, 
complete telegraph set, electric riveting machine, electric buzzer, dancing fishes. 

Please send me 

ELECTRO IMPORTING CO., 
233 Fulton St., New York. 
Please send me by express THE BOY’S 
ELECTRIC TOYS. If I don't like It I 
need not accept it. If I want it I only 
pay $7.00 plus the few cents express 
charge. 

REMEMBER 
COUPON DON’T SEND MONEY 

CHEMICAL LABORATORY. If I 
like it I need not accent IL If I 
It I only pay S700 plus the few cents 

ELECTRO IMPORTING CO., 233 Fulton St., New York City 

Shipping weight, 8 pounds. “The 
Immediate shipment. 

Every Fellow Wants 
the 



Let These Guides Solve Your Problems 

Xamc 

Occupation 

Employed by 

Home Address 

Reference ; P.E. 

¡r Í iEuamai; hiimil 'toiœ! ¡Electrical! 
Guide Guide ¡ 

MEMURIHû 

• ä 
¿V • 997 697 1587 

:HawkiNS; Hawkins! 'Hawkins 
Flrrmirlli ir f Pnnir a 11 

3500 PAGES 
4700 PICTURES 

MíMtíHíN’ 
oynamcs I 
motors I 

'Misumi^ 
TESTING 

WIRING I 
I. *NO nJ 
DISTRIBUI^ 
SYSTEMS 
STORAGE 
emits 

tltCTRlClTY 
MAGNETISM 
INDUCTION experiments 
OYNAMOS'armatures 

Hawkins 
Emm 
Cuide 

S Î SEND NO MONEY-SEND ONLY THIS COUPON 
$1 A MONTH .. 

THEO. AUDEL &. CO., 
72 Fifth Ave., New York City 

Please submit me for free examination. HAWKINS 
ELECTRICAL GUIDE (Price $1 a number). Ship at 
once prepaid, the 10 numbers. If satisfactory, I agree 
to send you $1 within seven days and to further mail 
you $1 each month until paid. 

A.C. 
MOTORS 
mwiwR 
CONVERTERS^ 

Rectïfier^ 

I »267 

Hawkins Hawkins 
Him Tlilirwi 
¡Cuide . Cuide 

iHawkins 
ÍLECIRICAI 

'Cuide 

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 gnat help 
library and see if it is not worth $100 to you—you pay $1.00 a month for 
ten months or return it. 

'«[RUTUiE 

icurrents 
I AN0

Hawkins 
Eimai 
[Guide 

Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism — Induction — Experiments — Dynamos—Electric Ma¬ 
chinery—Motors—Armatures—Armature Windings—Installing of 
Dynamos—Electrical Instrument Testing—Practical Management 
of Dynamos and Motors—Distribution Systems—Wiring—Wiring 
Diagrams—Sign Flashers— Storage Batterie:— Principles of Alternating 
Currents and Alternators—Alternating Current Motors—Transformers— 
Converters— Rectifiers—Alternating Current Systems—Circuit Breakers— 
Measuring Instruments—Switchboards— Wiring—Power Stations— Installing 
—Telephone—Telegraph—Wireless—Bells—Lighting— Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 
of the ten numbers. 

Electricity 
at your finder ends 
HAWKINS ELECTRICAL GUIDES In,.'-.!« 

HIEMAL 

GlJIBEj-Qb 

1



Kr£

FI^TPARt
■ ^'n With left S" 

l'SûZ i"™« ,„ 

own home. 

ers through Arthur Mur-

dancin^ 

recreation, and 

alway 

manner, poise 

Do You Know 

dancing right in your 

tlmntial people in 
this social way 

ways the most popular 
people in their set-

If you can do the step illustrated in the chart 
on the right, there is no reason why you cannot 
easily and quickly master all of the latest steps 
through Arthur Murray’s method of teaching 

Why Good Dancers 
Are Popular 

ful to them in 

See How Easily You Can 
learn to Vance This ( 

New TUay I 

demand. But beside 
this, good dancers 

NO matter how skeptical you may be 
about being able to learn to dance 

by mail, this new course will quickly 
prove to you that you can easily learn 
without a teacher on the ground to direct 
your steps—and without music or partner 
—right at home. 

Even if you don’t know one dance step 
from another, these new diagrams ami 
simple instructions will enable you to 
learn any of the newest dances in an 
amazingly short time. You don’t need to 
leave your own room it isn’t necessary 
to go into a dancing class or to pity 
large fees for private instruction. \11 
you need to do is to follow the instruc¬ 
tions as shown on the diagrams, practice 
the steps a few’ times to fix them in your 
memory and there is no reason why you 
should not be able to dance on any floor, 
to either band or phonograph music and 
to lead, follow’, and balance correctly no 
matter how expert your partner may be. 

Learn Any Dance in a Few Hours 
W hether you want to learn the* l ox 

Trot, One Step, College Rock, ( onversa-
tion Walk, Waltz, or any of the newer 
steps you won’t have the slightest dif¬ 
ficulty in doing so through this new 
method. Then, the very next time danc¬ 
ing starts, you can surprise your friends 
by choosing a partner and stepping right 
out with perfect confidence that every 

step you make 
a n d c V e r y 
movement i s 
absolutely cor¬ 
rect. Arthur 
Murray guar¬ 
antees to teach 
you or your 
lessons won’t 
cost you one 
cent. 
More than 

90.000 people 
have learned 
to become 
perfect danc¬ 
ers by mail, 
and there is no 
reason why 
90.000 more 
cannot learn 
just as easily. 
In fact, about 
five thousand 
people a 
month are be¬ 
coming won¬ 
derful danc-

How to Prove That 
Arthur Murray Can 
Teach You to Dance 

in an Evening 
Arthur Mnr ray 

has consented, 
for a limit cd 
time only, t< » send 
a special 16-les-
son course to 
everyone who 
signs ami returns 
the coupon at-
tached to this 
page. 
You may keep 

this course lor 
five days and test 
it for yourself. It 
must prove to you that you can quickly 
learn to dance in your own home without 
music or partner through Arthur Murray’s 
m< thods or the test will cost you nothing. 
Arthur Murray is America’s foremost 

authority on social dancing. The \andcr-
bilts, Ex-Governor Locke Craig of North 
Carolina, ami scores of other socially 
prominent people chose Mr. Murray as 
their dancing instructor. In fact, dancing 
teachers the world over have been in¬ 
structed by him. 
Through his new, improved method ol 

dancing by mail, Mr. Murray will give 
you the same high-class instruction in 
your own home that you would receive 
if you took private lessons in his studio 
and paid his regular fee of $10.00 per 
lesson. 

Send No Money — Not One Cent 
Mr. Murray is eager to prove to you that 

he can quickly teach you to become a good 
dancer in your own home. Just fill in and 
mail the coupon—or a letter or postcard w ill 
do—ami the special course will be promptly 
mailed to you. W hen your postman hands 
the special sixteen-lesson course to you, 
simply deposit only $1.00 with him, plus a 
few cents postage, in full payment. Keep 
the course for five days. Practice all of the 
steps, learn everything these sixteen lessons 
can teach you ami prove to your full satis¬ 
faction that you have found the quickest, 
easiest, ami most delightful way to learn to 
dance. Then, within five days, if you desire, 
you may return the course and your dollar 
will be promptly returned to you. But if 
you decide to keep the course—as you sure¬ 
ly will—it becomes your personal property 
without further payments of any kind. 
To take advantage of this offer you must 

send the coupon today—offer may be with¬ 
drawn without notice. So mail coupon NOW’. 
Arthur Murray, Studio 614, 801 Madison Ave., N. Y 

Arthur Murray, Studio 614, 801 Madison Ave., New York 

To prove that I can learn to dance at home in one 
evening. you may wild the sixtcen-lesson course. and 
when mv postman hands it to me 1 will deposit with him 
Otilv >1.00. plus the few cents postage. in full payment. 
If. within five days I decide to do so I may return the 
course and voit will refund my money without question. 

Name. 

Address. 

(¡tv. State. 
If apt to lie out when the postman calls you may send 

one dollar with coupon ami we will pay postage. 
(Price outside U. S. $1.10 cash with order.) 

Satisfied Students 
Praise the Course 
Let me say that your 

chart system explains many 
things to me which other 
teachers could not make 
clear. 

Wm. S. Mcverfield 
Ann Harbor. Mich. 

I practiced yesterday 
and learned the Fox Trot 
through the night. To¬ 
night I danced a number 
of times with a good 
dancer to the music of a 

i phonograph ami had no 
trouble in leading or bal¬ 
ance. 

J. N. Mealv 
Flatwood. W. Va. 

I am getting along very 
nicely with the instructions. 
I have so many pupils I 
have to have a larger place. 

Albert J. Delaney 
Bay City. Mich. 

Before I got your lessons 
I couldn't dance a step, 
but now 1 go to dances 
and have a good time, like 
the rest of them. I'll al¬ 
ways b«* thankful that I 
have taken your course. 

Beggi Thorgerison. 
Ethridge, Mont. 

Many other enthusiastic 
letters have been received. 
If interested send for spe-
cial leaflet reprinting them. 

The Correct Dancing Position 
How To Gain Confidence 
How To Follow Successfully 

How To Avoid Embarrassing 
Mistakes 

The Art of Making Your Feel 
'Look Attractive 

The Correct Walk in The Fox 
Trot 

The Basic Principles in Waltzing 

How To Waltz Backward 
The Secret of Leading 
The ( hasse in the Fox Trot 
The Forward Waltz Step 
How to Leave One Partner Io 

Dance with Another 
How to Learn and Also Teach 

Your Child to Dance 

What the Advanced Dancer 
Should Know 

How to Develop Your Sense of 

Rhythm 
Etiquette of the Ballroom 


