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tatdwatedElectrical Expert 
You, Too, Can 
Learn to Boss 

This Job 

EARN $3500 to $10000 a Year 
Trained "Electrical Experts" are in great 
demand at the highest salaries, and the 
opportunities for advancement and a big success in 
this line are the greatest ever known. 
"Electrical Experts" earn $70 to $200 a week. 
Fit yourself for one of these big 
paying positions. In my twenty 
years of Electrical Engineering I 
have gathered some wonderful and 
interesting facts about this great 
industry — "Vital Facts." I will 
send them to you free. 

Learn at Home to 
Earn $12.00 to 
$30.00 a Day 

Today even the ordinary Elec-
trician — the "screw driver" 
kind — is making money — big 
money. But it's the trained man 
—the man who knows the whys 
and wherefores of Electricity— 
the "Electrical Expert" — who is 
picked out to " boss" ordinary 
Electricians— to boss Big Jobs— 
the jobs that pay. You, top, can 
learn to fill one of these jobs— 
pare-time only is needed. Be an 
Electrical Expert" — Earn $70 to 

$200 a week. 

Age or Lack of Expe-
rience No Draw b acic 
You don't have to be a College 
Man; you don't have to be a 
High School graduate. If you can 
read and write English, my course 
will make you a big success. It is 

the most simple. thorough, and successful Electrical 
Course in existence, and offers every man, regard-
less of age, education, or previous experience, the 
chance to become, in a very short time, an "Elec-
trical Expert," able to make from $70 to $200 a 
week. 

I Give You a Real 
Some Features of 
My Course That 
Make SUCCESS 

Certain 

I, Practical Money-Mak-
ing Instruction—no 
useless, high-sound-
ing theory. 

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

3. Free Employment Ser-
vice. (Helps you get 
a good job.) 

4. Free Consulting Ser-
vice. (No chance to 
get stuck on any-
thing, while study-
ing or afterward.) 

5. Free Engineering 
Magazine. 

6. Free use of my Elec-
trical Laboratory. 

7. Extra Courses Free— 
Radio—Electrical 
Drafting. 

8. Spare Time Work— 
Special earn-while-
you-learn lessons. 

9. Reduced prices on all 
Electrical Supplies. 

10. Cash Refund Guaran-
tee Bond. 

These features are 
all explained in my 
big Free Book. 

Training 

As Chief Engineer of the 
Chicago Engineering Works, 
I know exactly the kind of training 
a man needs to get the best posi-
tions at the highest salaries. Hun-
dreds of my students are now 
earning $3,500 to $10,000 a year. 
Many are successful ELECTRI-
CAL CONTRACTORS. 

Your Satisfaction 
Guaranteed 

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

FREE—Electrical 
Working Outfit 

—FREE 

I give each student a Splen-
did Outfit of Electrical Tools, 

Materials and Measuring Instruments absolutely 
FREE. I also furnish them with all supplies, in-
cluding examination paper, and many other things 
that other schools don't furnish. You do PRAC-
TICAL work—AT HOME with this Outfit. You 
start right in after the first few lessons to WORK 
AT YOUR PROFESSION in a practical way. 

Get Started Now— 
Mail Coupon 

I want to send you the "Vital Facts" of the 
Electrical Industry including my Electrical 
Book, Proof Le.sons. and a sample of my guaran-
tee bond all FREE. These cost you nothing and 
you'll enjoy them. Make the start today for a 
bright future in Electricity. Send in the coupon 
—NOW. 

L. L. COOKE, Chief Engineer 

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

L L COOICE, Chief Engineer, 
I Chicago Engineering Works, Dept 217 
2150 Lawrence Ave., Chicago. Ill. 
Dear Sir:—Send at once the "Vital Facts" I 

I containing Sample Lessons, your Big Book. 
' and full particulars of your Free Outfit and 
Home Study Course—all fully prepaid, with- I 
out obligation on my part. 

I Name 

IAddress. 

City and State  

IOccupation Age  

7hetoold Trained Man is the "Big Pay'Man 
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Examine this Library for 10 Days Free 
WE want to place these books in your hands for 
10 days' Free Examination. No expense to you— 
we pay all the charges—take all the risk. 

It is only by seeing them and actually trying them 
out in your work that you can judge the value of 
the books to you. 

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

4ffleiriomo 

¡arm. ElECTRICAI 11,cmcg ELECTRICAL FICIRJCAI 
'1,uhamiN(E lawF, MAMENATe kqEifiCE 

AND AND AND AM) AND 

REPAIR REPAIR REPAIR REPAIR I-EP 

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

THESE five volumes contain the largest collec-
tion of practical methods for electrical re-
pair and maintenance men ever put together 

in book form. 

Every one of the books is jammed from cover to 
cover with good, sound, how-to-do-it information— 
the kind you have to have when anything goes wrong. 

They cover every phase of electrical repair and main-
tenance work from armature winding to the cor-
rection of brush troubles. And the treatment is 
always from the practical man's standpoint. 

Fundamental laws and rules are discussed when 
necessary but there is no hard-to-understand theory 
or discussion of design. All of the material pre-
sented in these five books has been obtained from 
actual experiences. The library outlines the practical 
remedies that have been applied by repairmen all 
over the country in the solving of puzzling electrical 
problems. 

These books tell you 

How to replace commutator segments-

How to connect an induction motor 
winding to meet any condition of 
voltage, phase, frequency and speed-

How to check this reconnection to know 
if the motor will operate under the 
new condition-

How to draw a diagram for any wind-
ing-

Ten most common defects in windings-

How to locate defects-

How to figure a new winding for an 
old core-

How frequency affects winding and 
r.p.m.-

How performance is affected by a 
change in winding-

How to find out what the trouble is 
when a motor or generator will not 
run-

How to remedy the trouble-

How to keep electrical machines in 
first-class operating condition-

How to re-arrange a three-wire system 
to reduce voltage fluctuations-

How to test meters-

How to turn down a commutator-

How to insert spare transformer in 
star-delta group-

How to remove defective field coils-

And hundreds of other practical 
methods and kinks 

WIRING 
MAGRAMS 

COTFRICAL 
:PPARATUS 

NO 

?STAUATIONS 

••fratii 

ARMATURE 
WINDING 
AND 

MOTOR 
‘E,PAIR 
BRA-Y-34ER 

WiEemic ILECIRICAL 
I;Ducnoli ;,ricHINE3y 
MOMS' 'Ern 

DUDLEY 44NET: Irriele 

YcnRAW-IIILL 4:QRAw.nal ÁWPJLL "• fikW,11111' 
”, ic camper ,c), come CriP.Mi! MUNI 

— 
...tor • .• ..111m..111.• 

Seven good reasons why you should 
have these books 

1. The five books in tilis library discus:, actual repair jobs and show you • 
step by step what to do when anything goes wrong. • 

• 
2. They show you how to locate and remedy motor and generator 

troubles. 
McGraw - Hill 

3. They show you how to reconnect motors to meet any condition ?" Book Co., Inc., 
.•370 Seventh Ave., 

of voltage, phase frequency and speed. / de New York. 

4. They give you suggestions for preventing electrical machinery / Gentlemen: 
troubles. 

5. 
e Send me the LIBRA-. 

in, or ELECTRICAL 
see MAINTENANCE A N D 

REPAIR (shipping charges 

They cover fully the rewinding of motors. 

6. They present information that will help you 
better service out of your electrical equipment. 

They give you tables, data, kinks that you 
will find of priceless value every day on every job. 

—no money in advance 
—easy monthly payments 

get 
# prepaid), for 10 days' free 
• examination. If satisfactory, I 
è will send $2.00 in ten days and $2 
Y per month until the special price of 

„..` $ 14.00 has been paid. If not wanted, 
se I will write you for return shipping 

instructions. Write plainly and fill in 
#e all lines.) 

• 
4. Name   

If you keep these books after looking them over send / Horns. Address   
us $2.00 in ten days. The balance may be paid in • 
monthly instalments of $2.00 until the price of the de 
library-$14.00-is paid. Send for the books se City and Slate  
today. Fill in and mail the coupon. No money / 
down- no agents. You simply agree to 
return the books, postpaid, in ten days • "ne'oyeu By   
or remit for them on our convenient e 
monthly payment plan. Occupation PE - 10 - 23 
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Let us explain our complete courses to you in person. If you 
can't call, send now for 64-page book—it's FREE to you. PM man Num ma am am am ma m ma mom te 

• 

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

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

• $ 

40 • 

 NAME I 

 STREET 11 

 CITY  STATE 

- 
••• ••• ,•• 

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. A 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 special 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. 

New York 
Electrical School 

31 West 17th Street, New York 
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ELechic net. 
SOME things im-

prove with time 
and others do not. A 
device which has not 
improved to any 
great extent is the 
fishing-net. This im-
plement was used 
thousands of years 
ago. 

T h e illustration 
shows a radical de-
parture in fishing-
nets. This net, prac-
tically invisible, is 
plainly shown in the 
picture. It is nothing 
more than a wall of 
electricity, in the 
shape of an inverted 
cone. The electric 
current passes from 
the metal ball at the 
apex of the cone to 
its base, a metal ring 
floated at the surface. 
The ball is lowered 

to a suitable depth 
and is left them un-
til the fish arrive. 

Study of Home Economics 
in Washington 

Above: What the United States is doing for the housewife, studying 
with electrical apparatus the making of bread. Right: A simple appa-
ratus for producing sheet-lightning for use in moving pictures. 

THE United States Department of Ag-
riculture has organized a bureau or 

division of Home Economics. In this 
division technical investigation of the 
work of the home, of the housewife and 
housekeeper, is scientifically investigated 
and the results are applied to acquiring 
a more intelligent conception of these 
operations than has hitherto prevailed. 

All the processes of cookery even today 
are accomplished principally on a rule of 
thumb basis, and it is the amount of per-
sonal ability of the operator rather than 

TAL CoNeurroR 
NEGATIVE 

ON SURFACE OF WATER 

Then the electric 
current is turned on. 
The result is that all 
of the fish that are 
within the electric 
cone are surrounded 
by a wall of electric-
ity, through which 
they will not attempt 
to pass. Now the ball 

An electrical fish net. 
The problem is, whether 
the meshes are small 
enough to prevent fishes 
from escaping. 

is slowly pulled up 
toward the surface, 
thus closing the net 
in on the fish and 
forcing them to the 
surface. The fish are 
either picked up with 
a scoop net and 
dropped into t h e 
boat, or the current 
may be increased un-
til the shocks stun 
the fish and they 
float lifeless. 

Airtiincial Ligh.hrling ftT 
MOVillg PiCtUreSr" 

any scientific carrying out of the process 
which governs the results. 

Especially in studying the temperature 
question, electricity conduces to the 
formulation of methods, for the heat ques-
tion is the all important one in bread 
making. Heat regulating affects the ris-
ing of the dough, whether yeast-raised 
or raised by baking powders, and also 
affects the relation of crust to crumb, a 
slow heat giving a lighter crust and a 
more evenly baked interior, while the 
strong, dark crust, with almost slack 

baked material within, would be given 
by a higher heat suddenly applied. It is 
such points as these of the baking action 
which have to be determined and reduced 
to a basis, so that the baking of good 
bread will be a certainty in the house-
hold, and no longer a matter of chance, 
as unfortunately has been too often the 
case in the past. 

0 UR illustration shows a very simple 
apparatus for giving the effect of 

533 
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sheet lightning in the photography of 
moving pictures. 
We have already described the work 

done in the production of electric dis-
charges at high voltage in the experimen-
tal laboratories of some of the great elec-
tric companies. But here we have a far 
different thing, not the "forked lightning" 
of the story tellers, but the general illu-
mination due to the less startling dis-
charge. 
What is wanted for the moving pic-

tures is a great flash of light, and that 
is obtained by the production of a great 
arc at the desired instant. Referring to 
the picture, we see a bunch of carbons 
packed together and carried on the end of 
and upright post. A pivoted arm can be 
swung up so as to bring a single carbon 
which it carries into contact with the 
hunch of carbons on the fixed standard. 
When one lead of the circuit is con-

nected to the bunch of carbons on the 
standard, and the other to the single car-

bon carried on the pivoted arm, if the 
current is on, all is ready for the flash. 
To produce it, the pivoted arm is swung 
up so that the carbon comes in full con-
tact with the bunch on the upright, and 
the current starts to go through. Then 
by releasing the pivoted arm the arc is 
drawn out and the brilliant flash is pro-
duced, giving the exact effect of sheet 
lightning. Pulling the cord swings the 
arm in towards the standard so as to 
make the contact. 

Ellectric ell Ringing 
111r Lucien Fournier 

Paris Correspondent 

(Abstract) 

Electric machinery for ringing the large church and cathedral bells. They are rung by two methods; the one by swinging the bell itself, the 
other by causing a heavy hammer to impinge upon the bell at the proper place. The point of impact is of extreme importance, affecting the note 
given. It is all wholly operated by electricity; throwing the switch causes the chimes to peal out. The swinging bell is swung by an endless chain 
and another chain connection reverses the motor for the return stroke. 

F
OR what the French call ringing en 
volde, which means swinging a great 
bell to and fro, there is keyed on a 

shaft which carries the bell a large chain-
gear pulley, and the chain belt connects 
it to an electric motor below. If the 
motor turns, it will swing the bell, direc-
tion depending upon its own direction of 
motion. Now the bell has to swing back 
and forward, therefore if it is to be op-
erated by the one chain belt, it is obvious 
that the direction of the motor has to be 
reversed for each swing. Accordingly, 
there is a smaller pulley connected to 
the bell, and this, by a chain, operates 
a current changer which reverses the mo-
tor for each swing of the bell. As the 
hell swings, this chain causes a frame 
carrying four carbon brushes to oscillate, 
effecting two different contacts, one con-
tact causes the motor to turn clockwise, 
the other causes it to turn in the reverse 
direction. 
The bell pealing out notes acts as a 

commutating element or mechanism for 
the motor. It will be seen that the brush 
contact will not be for the entire time 
of a swing, hut there will he a period 
when no current will pass. The effect of 
this is that the motor is not only supplied 
with current in constantly changing direc-
tions, hut that part of the time it is left 
without any current at all. In this way 
a comparatively small expenditure of 
power keeps the bell ringing. When the 
bell is in fullest possible motion, going 

each time to the end of its swing, this 
reduction and cutting off of the current 
is greatest in amount. 
The bell need not be swung, for there 

is another way of giving a stroke which 
consists in striking the bell near its rim, 
with a special hammer or tongue. This 
will operate on a motionless bell—some 
are rung only in this way and never 
move. This last system the French term 
en tintement. 
Both kinds of strokes can be given 

simultaneously, as we may express it, 
while the bell is ringing. In all great 
installations there are a number of bells, 
each with its own note, and some of the 
hells may be rung by external hammers; 
these can he governed by the same motor, 
which operates the swinging bell by a 
chain connection. The timing is so ar-
ranged that the stroke en tintement is 
given to the other bell, when the swinging 
bell is at the bottom of its course, so that 
the second stationary bell gives its sound 
by a stroke exactly half way between the 
two strokes of the swinging bell. 
The connections for three bells may he 

so arranged that as the swinging bell 
reaches the lowest point of its course in 
one direction the one fixed bell shall be 
struck by its hammer, and on the return 
swing the other fixed hell shall he struck. 
This gives one ringing en rolée. and two 
ringings en tintement, employing three 
bells. 
Our author cites a case of tolling for 

the dead with three bells, tuned to do, 
mi and sol. The do bell is arranged to 
swing, while the mi and sol bells are 
motionless and are struck each by its 
hammer. This will give, he says, the fol-
lowing succession of notes, carrying out 
the successive action we have just de-
scribed. The swinging bell gives do; when 
its return swing is half completed the 
note mi is struck on its own bell; the 
swinging bell completes its stroke and 
gives do again. On the return swing in 
the reverse direction the sol bell is struck, 
giving that note. It will be seen that this 
succession will be repeated over and over 
again, as long as the motor runs. Each 
of the bells struck by the hammer blows 
has its own motor for actuating the ham-
mer. These motors are brought succes-
sively into action as described above. 
Our author remarks upon the certainty 

of the disappearance of the famous bell 
ringers of older times, who cannot com-
pete with what he calls the fairy—elec-
tricity. He says that we will no longer 
see in our bell towers the traditional bell 
ringers pulling the hell ropes with all 
their power. A small electric motor will 
do the work as well, or even better. The 
parochial officials will thus be enabled to 
ring the bells in any desired way, from 
the sacristy or even from their homes. 
The turning of a switch will start the 
bells into action. 

If the wire is cut the "curfew will not 
ring tonight." 
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LA'ving Eecfrñc BaUeri 

0 F all the wonders which have per-
plexed the wise men of the world, 
the origin of the mysterious elec-

tric current is probably the greatest. Sec-

The Torpedo is very dangerous for bathers. The Electric Eel of South America can give a 
most severe shock when fresh. 

ond only to its baffling secret are the 
marvelous and astonishing living batteries 
of certain fishes which have the magical 
power of producing their own electricity 
at will and in quantities large enough to 
make them dangerous customers to meet. 
These animated "induction coils" in the 

shape of fishes inhabit various parts of 
the seven seas, and although scientists 
have studied them assiduously for years, 
their secrets are still hidden in the micro-
scopic cells of their electrical organs. 
Foremost among these piscatorial dyna-

mos is the electric eel of the brackish 
waters of South America. This eel is not 
unlike the common river eel familiar to 
everyone. It grows to the astonishing 
length of six and seven feet, but the aver-
age specimens of this species are about 
four feet long. 
This eel is nothing more than a fish in 

an extended and elongated form, and pos-
sesses a powerful electric battery near the 
tail with which it stuns its prey and 
drives away its natural enemies. Few 
denizens of the deep, large or small, would 
relish a second encounter with an electric 
eel. When attacked it merely claps its 
"live-wire" caudal appendage against its 
enemy and presses the button. 
The victim instantly gets a powerful 

shock of electricity which is strong 
enough to knock a man down. 

Scientists who have dissected these eels 
to discover "the reason" have been defied. 
They found that the electrical organs con-
sist of two pairs of longitudinal organs 
located between the skin and the muscles 
of the caudal region, composed of 240 
cells and supplied by more than 200 
nerves. 
The eel can discharge current enough to 

kill an animal of considerable size, and 
can easily knock down a man 
or horse. After a few con-
secutive shocks the battery is 
exhausted and the eel has to 
retire to a nearby mud-bank 
to rest so that he can gener-
ate a new supply. In an hour 
or two he is ready for the 
next victim. 
This eel is very good to eat, 

but no one cares to take them 
off the hooks, so the common 
way to catch them Is to drive 
horses into the bayous where 
they are known to be plenti-
ful. The eels attack the horses 
and quickly exhaust their bat-
teries. When they are power-
less to do any further electro-
cution they are speared by the 
natives. Not infrequently 
horses are lost in this manner 
bf fishing. 

y Harry Viblre, Demark 

The eel is not the only denizen of the 
deep to be safeguarded by powerful elec-
tric batteries. There is the torpedo ray, 
or skate, which looks like a three-cornered 

,r 

$12,000.00 IN PRIZES 
FOR PICTURES 

SCIENCE AND INVENTION for 
the coming year will pay at the 
rate of $ 1,000 in gold for pic-

tures or suggestions for pictures 
each and every month, a total of 
$12,000 for twelve months. 

"Science and Invention," begin-
ning with the October issue, will 
contain three times as•much matter 
as heretofore, presented to you in 
entirely new manner. 
Don't miss this big issue. 

List of Electrical Articles in 
October "Science and 

Invention" 
Electric Power from the World's 

Largest Falls — Many times 
greater than that now obtained 
at Niagara. 

Electric Apparatus for Locating 
Icebergs. 
By Dr. Neuburger. 

Electric and Pneumatic Machinery 
Speeds Modern Building Con-
struction. 

Sound from Airplane Attracts New 
Aerial Torpedoes. 
By Raymond F. Yates. 

Electricity from New Solar Power 
Plant. 
By Dr. Becher. 

New Suspended Electric Railway. 
Radio Controlled Torpedoes for 

Future Wars. 
By Graser Schornstheimer. 

Besides a Host of Radio Construc-
tor Articles. 

Electric shocking organs of the Torpedo. One of Nature's mysteries. 

kite with a long tail, equally dangerous 
to handle without rubber gloves. There 
are also several quite unrelated fishes 
which possess the extraordinary property 

An Arabian fish found in the Nile, the Electric 
Catfish. 

of communicating an electric shock to ani-
mals with which they come in contact. 
In all cases the electric organs are mod-

ifications of muscular tissues, looking like 
a mass of closely packed prisms, each 
divided into a series of compartments 
filled with a gelatinous substance. The 
whole is like a group of voltaic piles. 
The electric ray has its batteries located 

near the head. They are supplied with 
energy from large nerves proceeding from 
the brain. The ray is an ugly customer 
and can give as much trouble as the elec-
tric eel. A man receiving a shock from 
a large ray will remember it for a long 
time, if, indeed, it does not kill him out-
right. 
Even the little rays can give quite a 

shock when molested. The electric ray 
is a member of the skate family, and most 
skates can produce more or less elec-
tricity, but the ray is the only one of this 
species which is dangerous to handle. 
Then there is the electric catfish from 

the Nile, which carries around a powerful 
storage battery concealed under its skin 
next to the muscles. This battery is a 
layer or blanket of electric cells covering 
most of the body. The charge can be 
delivered at will, and is quite powerful, 
but, as the fish never attains large pro-
portions, its shock is not dangerous to 
anything except small animals. 
While all the fish mentioned above are 

capable of producing electricity for hunt-
ing and defensive purposes, not one of 
them utilizes the current for electric light-
ing. And yet, strange as it may seem, 
there are plenty of other fishes who do 
use electricity produced by themselves for 
this very purpose. 
Not until the last eight or ten years has 

any attempt been made to investigate the 
life of the deeper parts of the 
ocean. Rut the trawls and 
dragnets suspended a mile un-
der the water, where it is nec-
essarily total darkness all the 
time, reveal a multitude of 
small fishes each equipped 
with an electric light. With-
out this light they would, of 
course, be unable to see at all 
at that great depth where the 
sunlight can never penetrate. 
The nets bring up a host of 
these small fishes, and in 
nearly every case they are 
equipped with the brightest 
eyes and little individual lan-
terns to light their way along 
the dark pathways of the 
deep. 
No man knows just how the 

electricity for this light is pro-
duced. 
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New Things Electric 

cnm,eholld MotoT and. IB3ot.ne Waoiler 

THE illustrations 
show a small motor 

for household use. As 
will be seen, there is 
connected to its shaft a 
brush for washing out 
milk bottles, Mason jars 
and the like. But, of 
course, by using various 
appliances, it can he 
adapted f O r different 
kinds of work. 
One illustration shows 

the apparatus complete, 
while the second shows 
a rather interesting 
demonstration in which 
the motor with brush is 
immersed in an aquar-
ium filled with water, in 
which it rotates. The 
action of the water on 
the filaments of the 
brush demonstrates its 
activity pictorially, be-
cause the reader will 
see how they are bent 
about by their rotation. 

In using the appara-
tus for washing bottles 
and the like, the motor 
Is mounted so that the 
brush will rotate over 
a tub or a sink. The 
bottle is filled about half 
full of water. The effect 
of the rapid rotation is 
to drive the water to 
the periphery of the 
brush by centrifugal 
force, so that as long as 
the motor is in action 
the water acts upon the 
interior of the bottle, 
giving absolutely posi-
tive cleaning. The proc-
ess is much faster than 
hand work. 
For small work a small 

motor is made. The 
larger one is a 144-horse-

A motor carrying a horizontal brush, designed for washing milk bottles, preserve jars 
and the like. The apparatus is quite waterproof. 

Demonstration of the waterproof quality of this motor, in which the whole appara-
tus is immersed in a tank of water and rotated therein at high speed. 

Slow Exeneuhhàn 
PrO cause a light to remain bright for 

a short period after the switch is 
turned off, the following device, involving 
the principle of the sand-glass or hour-
glass, is suggested by a correspondent of 
one of our contemporaries, Die Umsehau. 
Upon the shaft of a switch ( a, b, b), of 

standard construction, a container of hour-
glass shape is mounted. It is made of 
some insulating material such as glass, 
and is partly filled with metal filings, 
small steel balls or some finely divided 
conducting material. Terminals are 
soldered or cemented into and through the 
glass. These may be ends of copper wires. 
There is no question of air-tight sealing. 
If these ends are in electrical contact 
with each other they will connect ( e, c) 
and ( f, g) even if the switch is turned 
off. The filings normally lie in the lower 
part of the container ( d) when the switch 
is open or closed. 

(lb 
bio 

power capacity, so that 
it represents a consump-
tion of power between 
that used by one and by 
two 16-watt lamps. The 
waterproof feature is 
rather interesting, as of 
course in cleaning bot-
tles water will be every-
where present, and a 
motor not waterproof 
would be quite unavail-
able for such purposes. 
Sometimes for the 

adequate cleaning of 
bottles a more severe 
treatment than that of 
simple water or even 
soap and water is re-
quired. An old system 
was to shake lead shot 
along with water in the 
bottle and it will be seen 
that this brush can have 
its action greatly rein-
forced by the use of 
such adjunct to its op-
erations. Great care 
must be exercised if lead 
shot are used, to see 
that every particle is re-
moved so that no poison-
ous lead salt can ever 
be produced. S a n d, 
which is perfectly safe, 
could be used for ex-
treme cases. Other 
things than bottles have 
to be cleaned and for 
knives, more or less flat 
articles, a wheel made 
of discs of cotton or can-
ton flannel can be at-
tached to the spindle. 
Other uses in the house-
hold for such an appa-
ratus may be left to the 
fertile imagination of 
the housekeeper, who 
is becoming quite adept 
in electricity. 

Lam 
Suppose the switch to be closed and 

current passing. If it is turned off 
through 180 degrees, the container will be 
reversed and the filings will close the gap 
between the wire ends, and current will 

Very ingenious slow-extinguishing lamp, opera-
ing on the principle of the well-known sand glass. 
The "sand" has, however, to be an electric con-
ductor. Fine shot, carefully assorted steel filings, 
or the smallest size of steel ball may be used. 

continue to pass. But the filings keep 
passing down in a stream into the lower 
division of the container, and as they 
finally pass completely down, the circuit 
is opened and the current is cut off. 
By varying the proportions of the con-

tainer, the delay in action of the switch 
may be made long or short as desired. 
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rectAcity ñjnh 'Foul 
y Gear 

Arcy Und usitTy 
e .111.1.ile,',u•-d1 Bowers and 0. R. Wânters 

Electric poultry raising. Left, below is seen a brooder closed in with its curtains; left, above a brooder is raised on edge to show the interior. 
On the right are shown the great hatching incubators, operated by electricity like the brooder, putting the industry on a thoroughly electrical basis. 

W
HEREVER the poultry industry 
is engaged in as a livelihood, elec-
tricity has been found an indis-
pensable aid. One reason for 

electricity being preferable in fuel systems 
is the reduced fire hazard. 
Eggs are now most economically hatched 

in incubators heated by electricity. As a 
rule the large commercial hatcheries have 
incubators of 500-egg capacity, in order 
to eliminate the pos-
sibility of losing 
many eggs in case of 
accident to a regu-
lator. The heat re-
quired to cause ger-
mination radiates 
from electrically 
heated coils over the 
eggs, controlled by 
an automatic ther-
mostat. Incubators 
are opened daily to 
permit cooling and 
turning the eggs. 
At intervals of a 

week the eggs are 
tested to determiné 
their fertility or the 
vitality of the grow-
ing embryos. This 
operation is per-
formed by means of 
a sort of periscope 
with an electric light 
-within. The light 
r ay s penetrate the 
egg shell so as to dis-
close the interior, en-
abling the operator 
to determine at a 
glance which are the 
infertile eggs; those 
with dead germs are 
discarded. For this 
operation the eggs are not removed from 
the trays, as is necessary when "candled" 
by the old method. The entire tray is in-
tersected in fifteen seconds. To forestall 
any interruption in the current the hatch-
ery attendant has an alarm gong to warn 
him if the current fails, so repairs may be 
made, before the incubators have cooled. 

View of the Federal Government's experimental 
light on poultry products is being tried out. 

chicken house, in which the effects of electric 

Chicken eggs require three weeks to 
hatch. The baby chicks are not disturbed 
until they are at least 48 hours old, for it 
would be detrimental to give them either 
food or drink before that time has elapsed. 
As soon as the chicks are removed from 
the incubator, they are placed under an 
electrically heated brooder with an auto-
matically regulated heat regulator such as 
that of the incubator. 

Some rules follow, as examples of in-
struction for inexperienced attendants. A 
pilot light on top of the brooder lights only 
when the brooder is heated to 100 degrees 
F. To increase the heat the handle is 
turned to the right; to decrease, to the 
left. 
A switch on top of the brooder turns on 

a light under the brooder. This light is 
to be used to entice the chicks under. 
When night begins to fall the chicks seek 
light, and when they are under the brooder 
the light is turned off. This interior light 
is useful for inspecting chicks at night. 
The brooder is started at 100 degrees F. 

and after the second day cut down gradu-
ally a degree each day. 

The brooder is blocked up an inch 
after the first week 
and thereafter as 
needed. 
Before leaving the 

brooder at night the 
pilot light should be 
unscrewed a trifle so 
that its light will net 
disturb the chicks 
under the hover of 
the brooder. 

Six weeks old 
chicks no longer re-
quire the brooder but 
are not yet through 
with electricity If 
winter is on. The 
pullets must be 
brought to maturity 
and laying as quickly 
as possible. To ac-
complish this end the 
young pullets are fed 
frequently. In the 
winter, the young 
hens neither grow 
rapidly nor are in a 
laying mood, so elec-
tric lights are in-
stalled in the hen 
house and yards. If 
the house and yard 
grows light suddenly 
at four A. M., electric 
light being turned 

on by a clock, the stupid hens think it is 
daybreak and leave the roost to search 
for food. 
At Beltsville, Maryland, approximately 

a dozen miles from the White House—the 
Federal Government, Department of Agri-
culture, maintains a 60-acre experimental 
chicken farm, containing a flock of poultry 
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varying in numbers from 4.000 to 4,500. 
Here, for the past two years, a flock of 
fifty pullets have had their waking hours 
extended by an electric light during the 
fall and winter months. These hens, re-
sponsive to this modern convenience, yield 
fifty dozen more eggs than the same num-

ber of pullets that went to roost and woke 
at normal hours. This increased contribu-
tion to the egg basket occurred during the 
first year of the experiment. In the course 
of the succeeding year the pullets in the 
electrically-lighted pen yielded sixty dozen 
more eggs than a like number of hens 

New %v(c.prk's Elecric Mktp Elecric WeRafer 

Above—Wiring up the great electric map of New York, which was 
seen and studied by so many at the Jubilee Exhibition of New York City. 

Right—A lady electric welder, doing work of a type generally re-
stricted to men; in our issue uf January, 1923, will be found a very elab-
orate description of the art practiced by this representative of the trade. 

AJUBILEE of the great metropolis of 
America was opened on the 26th of 

May of the present year, and a most in-
teresting feature undoubtedly is an expo-
sition of the work of the different city 
departments, now very numerous and very 
elaborately organized, and comprising 
relics of the past as well as present 
achievements. Statistical exhibits of all 
kinds of apparatus used by the scientists 
of the different departments, sample ex-
hibits from the Metropolitan Museum of 
Art, the American Museum of Natural 
History, and the like, are included. 
Above is shown the preparation of the 

great map, one of the most elaborate ex-
hibits presented. This map Is laid out on 
a scale of 400 feet to the inch, and the 
structure was designed by Thomas W. 
Rochester, E.E., one of the city engineers, 
and was built by the Croker Electric Com-
pany of this city. 
There are a multiplicity of small-sized 

electric lights distributed over the surface 
of the map, which are turned on and off 
by a flasher, while at the side there is a 
directory of some thirty titles. When the 
directory shows Health Department, lights 
are turned on, one for each of the build-
ings, offices or laboratories of that depart-
ment. When these are extinguished, an-
other series of lights appear; if they are 
for the Police Department, they are green, 
and show the exact location of each sta-
tion house and building under the police 
jurisdiction. A number of red lights are 
flashed on in their turn, indicating the 
multiplicity of buildings of the Fire De-
partment. Each set of lights is turned 
on for a very short period to give the ob-
server a conception of our municipal gov-
ernment. 
Our illustration shows the wiring of the 

board by the electririans. 

THE welder we refer to is neither a 
man nor a machine, but is a member 

of the weaker sex, who irrespective of 
equal rights and universal suffrage, has 
shown the good that is in her and her 
true ability by becoming one of the best 
electric welders in the country. 
Some assert that she is perhaps the very 

best of all, and it is claimed that she is 
called upon for jobs, which men have re-
fused to take as being too difficult or too 
dangerous. 

This exemplary person did her first and 
foremost duty to the world when at about 
seventeen years of age she married. This 
was in Denmark, where her husband had 
a garage, and there she used to assist him 
and learned the mechanic's trade. Her 
husband died and she became a stewardess 
on an ocean liner, but eventually settled 
in America. 

5PARK-PLUG PORCELAIN 

Porcelain core from an o d spark plug is used 
to provide a well insulated entrance for an elec-
tric wire to a house. It is also suggested that it 
may provide a useful form of binding post.. 

whose pen was unlighted electrically. The 
above lighting system was in operation 
from November 1 to March 20. One 75-
watt incandescent electric light bulb hung 
in the pen where these fifty pullets roosted. 
It was operated two and one-half hours 
daily for 140 days. 

Spau-k Plug Core 
lizuullatzr 

Availing herself of her knowledge of 
machinery, she obtained some kind of a 
machinist's position in the Erie Railroad 
shops, and very naturally became at-
tracted to electric welding, with its great 
possibilities. She now devotes al/ her time 
to electric welding, and the photograph 
which we present is supposed to show her 
at work. The remuneration for this class 
of work is sometimes very high. In boiler 
work and the like very small manholes 
have to be passed through and apparently 
inaccessible places have to be got at, and 
there is no doubt that part of Mrs. Nel-
son's success is due to her ability in get-
ting at such difficult places. 

THE porcelain core of an old spark plug 
contains one of the electrodes running 

through its axis or center. This is the 
universal construction. Such may be used 
as an insulator or binding post. 
When an electric lead-in comes through 

the frame of the window, or some other 
place, one of these plug cores makes not 
only a very neat looking job, but leaves 
an air-tight construction. It is much bet-
ter practice than to have the wire come 
through the window glass, because this is 
a hindrance when raising the window. 
These cores also make excellent binding 

posts, particularly for the amateur doing 
high voltage work. 

To mount the core, drill a hole a trifle 
smaller than the neck of the core into the 
panel. Then force the core in and up to 
the shoulder. Solder the wire to the spark-
ing end of the electrode, and use the other 
end as a binding post. 

Contributed by RAYMOND Clamors/. 



Practical Electrics for October, 1923 539 

11111111,11111,1/111MISII 
IIIIIIIIII 3)1V 

V\ Motor Electrics 
Spark Plug Tester 

THIS spark plug tester, though simple 
in construction, will be found a handy 

instrument to have on the dashboard of 
any car. 
A piece of wood 1 inch thick serves to 

mount the tester and selective switch 
upon. It can be cut in any desired shape 
or can be left square. 
A hole (A) is drilled in the mounting 

block so that a spark plug tester of the 
Westinghouse type can be inserted there-
in. Next a hole is bored in the center of 
the lower circle of the board, with a bit 
having a radius of 1% inches. The edge 
of this hole should touch the bottom of 
hole (C) shown in the diagram. 
A selective switch, 4, 6, 8 or 12 point, is 

mounted on the front of the block so that 
lo prim system 

A neon or similar type of spark plug tester is 
mounted so as to be thrown into circuit with any 
desired plug to test its condition. 

Its center will come at the center of the 
large hole in the rear of the mounting 
block. 
The diagram shows the wiring of the 

tester very plainly. The switch is placed 
on the point connected to a plug and the 
tester indicates whether the plug is in 
good condition and if it is connected. 

Contributed by HOWARD E. EARL. 

Silent Auto Alarm 
By PHILIPPE A. JUDD 

THE alarm herein described operates on 
the principle of the effect of a colored 

light upon a complementary color, and 
though the thief is unaware of the fact, 
it indicates to any observer that the car 
is stolen property. 
The device consists of a metal reflector 

(1) ( Fig. 4), on the front of which a 
frame (3) is hinged at ( 8). Two lamp 
receptacles ( 7) are mounted on the re-
flector. 
The frame carries a glass plate ( 5) of 

the same dimensions as the license plate. 
The window thus formed is painted on the 
outside ( Fig. 1), in duplication of the 
license plate, using a semi-opaque white 
for a background (A) and a transparent 
red for the figures ( B). On the inside 
(Fig. 2) the letters "Stolen" ( C) are 
painted with a transparent blue. The let-
ters must be reversed so that they may be 
read from the outside. A piece of stiff 
spring wire is bent so that it will hold 
the glass in the frame (4) ( Fig. 4). 
A bolt ( 6) is soldered to the reflector 

to hold the door closed. The two lamps 
(2), only one being shown, one blue and 
one red, are placed in the receptacles ( 7). 
(They may be dipped in the paint used 
on the glass window.) 

After painting the outside of the box to 
harmonize with the car, it is mounted in 
the place formerly occupied by the rear 
license plate. 
One lead ( G) ( Fig. 5) from each lamp 

Is grounded through the body of the car 
to the battery; the other two wires (R 
and B) are connected to a three-spring 
jack mounted on the dashboard. The third 
wire ( S) from the jack completes the cir-
cuit to the battery through the ignition 
switch, lamp switch, or both. A thermo-
flasher may be placed in the red lamp 

We Pay One Cent a Word 

1,17E want good electrical articles 
Fr on various subjects, and here is 
your chance to make some easy 
money. We will pay one cent a word 
upon publication for all accepted 
articles. If you have perforen,ed 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. Write legibly, in ink, 
and on one side of the paper only. 

EDITOR. 

FIG. 2 

Fo.,3 

[5 
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BLUE (7) a RED 

The general effect, the details of wiring and 
connections, and the lay-out of the case for a 
theft-preventive appliance for motor cars. 

circuit, so that it will attract more atten-
tion by flashing intermittently. 
When the car is in use tile plug is in-

serted in the jack, thus lighting the blue 
lamp and causing the license to appear as 
black figures on a blue field. 
The plug is removed upon leaving the 

car, so that the would-be thief, upon clos-
ing the ignition or lamp switch, completes 
the circuit through the red lamp. The 
background becomes red; the red license 
numbers, being invisible on a red field, 
disappear, their place being taken by the 
word "Stolen" in large black letters. 

Fig. 6 illustrates how the reflector and 
door are constructed. All joints should 
be soldered. 

Magnetic Trouble Light 

\flasti« 
G 

A bar-magnet carries a flashlight, battery and 
case so that it can be attached to any iron or 
steel part of an automobile to light up operations 
in the dark. 

ATROUBLE lamp for use around an 
automobile is a practical necessity 

und its usefulness is increased by having 
an electromagnet attached to its base so 
that the lamp can be attached by magnetic 
attraction to any iron part of the car. 
This allows freedom of both hands for 
repairing. The usual fault encountered 
with a trouble lamp of this type is the 
long electric cord necessary, as consider-
able time is wasted in coiling and uncoil-
ing the cord; this is especially annoying 
when the trouble happens to be only a 
loose nut to be tightened or other simple 
repairs. 
The trouble lamp described in this ar-

ticle will not give as much light as the 
regular trouble lamp, but for illuminating 
close places is perfect. It is made by 
cutting two narrow slots, two or three 
inches apart, across a strong four or live 
inch bar magnet. To the bar magnet at-
tach a very small flashlight by wrapping 
two short pieces of wire around both; the 
wires must lie in the slots, which are cut 
on the side of the magnet opposite the 
flashlight, so that the surface on that 
side will be smooth. 
To use, lay the smooth side of the mag-

net against the iron parts of the car, 
directing the light where needed. The 
magnetism in a new bar magnet should 
be serviceable for several months, and 
then it can be remagnetized very easily. 
The flashlight, preferably, should be on 
the order of a fountain pen flashlight. 
Another method of fastening the flash-

light to the bar magnet is to use a springy 
U-shaped clanm which will allow the 
flashlight to be removed easily. 

Contributed by H. P. CLAY. 
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Therunic Tellephone 

T
HE experiments of Preece and 
Forbes have long ago proved that 
in changing the temperature of in-
candescent bodies, particularly of 

metallic wires, it is possible to produce 

Fig. 1. A straight wire thermic telephone with 
outside ear-piece. 

telephonic and microphonic effects in syn-
chronism with acoustic vibrations; yet it 
is only lately that practical apparatus 
utilizing this phenomenon has been in-
vented and constructed. 
As the forerunner of modern apparatus. 

we may take the thermic telephone, in-
vented by Abraham and Carpentier in 

5 

Fig. 2. Looped wire thermic telephone for the 
aural canal. 

1907 (Fig. 1). The ear cap of ebonite 
(1), with an opening ( 7), which may be 
closed if desired by a membrane, is fas-
tened to a metallic case (2), whose in-
terior surface is nickel- or gold-plated. 
Two rods, insulated from the case and to 

Fig. 3. A modification of the above, showing 
how the wires are secured. 

which are connected the telephone lines, 
are connected within the case by an ex-
teremely thin wire (6), which is called 

a Wollaston wire, or by a strip of gold 
leaf. To make a Wollaston wire a very 
thin wire of platinum is thickly silver-
plated; this is drawn until extremely thin, 
and then the silver cylinder or coating 
is dissolved with nitric acid and disap-
pears, leaving only the platinum core so 
thin as to be almost invisible. 
The Wollaston wire ( 6), in alternately 

heating and cooling, communicates to the 
air or gas enclosed in the apparatus en-
ergy due to the speaking currents which 
pass through it; variations in the pres-
sure of the gas are produced, and these va-
riations are received by the ear as sounds. 
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Dr. Eugene Nesper. 
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Ellis Parker Butler. 
All will appear in the big October 

issue of "Radio News." 

Some of the Interesting 
Articles Appearing in 
the October Issue of 

"Radio News" 
Pioneer Work in 'Ether Waves. 

By Sir Oliver Lodge. 
Experiments with ST 100-Circuit. 

By John Scott-Taggart. 
Radio Frequency Amplification. 

By Louis Frank. 
Electrons, Electric Waves and 

Wireless Telephony. 
By Dr. J. A. Fleming. 

The Galena Amplifier. 
By Clyde J. Fitch. 

A Capacity-Coupled Receiver. 
By Paul G. Watson. 

Construction of Push-Pull Trans-
formers. 
By H. N. Bliss. 

These variations are due to the Joule 
effect, which is proportionate to the square 
of the intensity of the telephonic cur-
rent. That is to say, at the crest of every 
wave, whether positive or negative, a sud-
den change in pressure of the air or of 
the gas is Initiated. Assuming that every 
sound wave has two crests, one positive 
and one negative, it follows that the ther-

Fig. 5A. Section of Fig. 5. showing the wires 
surrounded by insulation. 

mie receiver does not reproduce the voice 
of the original pitch, but an octave higher. 
There would be still a further inconven-
ience—the temperature produced varying 
with the square of the intensity, the more 

Fig. 4. The structure ot the thermic telephone, 
showing the bends (3) which hold the wire in 
place. 

intense currents would be emphasized over 
the feebler ones, outside of the repetition 
of simple sounds ( vowels) ; consequently 
the different parts of a word would not 
be equally well produced. 
To overcome these two troubles, it is 

necessary to pass through the thermic 

Figs. 5 and 6. Two simple constructions of the 
thermic telephone, one using insulation. 

receiver a constant current on which will 
be superimposed the speaking current. 
Here we find something analogous to the 
permanent magnet of an ordinary re-
ceiver. The arrangement is the follow-
ing: A large storage battery produces 
a constant current whose circuit is con-
nected to the terminals of the thermic 
telephone and which current keeps the 
wire incandescent; the transformer coil 
superimposes the speaking current upon 
the constant current. 

Fig. 7. The clamp method of constructing the 
telephone. 

The cap ( 1) is dispensed with in an-
other model of this apparatus, which is 
designed to be introduced into the andl-
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tory canal. The thermic telephone which 
we have described possesses all the essen-
tial organs; it is the foundation of all 
later developments. 
The German patent No. 242,831, of Oc-

tober 31, 1909, describes the making of 
the Wollaston wire in the form of a set 
of loops. For this construction to be 
possible with such extremely fine wire, its 
final form must be given to it before 
treating it with acid; then there must be 
applied to its terminals or ends an in-
sulating material not attacked by acids, 
which will protect the two extremities of 
the wire and leave the active loops un-
protected for stripping in the acid. 

Fig. 2 shows a thermic receiver made 
to be introduced into the auditory canal; 
the thermic wire (6) projects from the 
insulating piece ( 5) ; the wire is connected 

3 

Fig. 8. How the loop can be supported at its 
center. 

to the line wires by contact rods, as 
shown in Fig. 3. Fig. 4 shows the matrix 
used to make the insulating piece ( 5). 
The wire is shaped into the loop-form 
by means of pliers or otherwise; it is 
bent slightly, as is shown in Fig. 4 at ( 3), 
so that the wire can be more solidly held 
in place in the block. The wire is then 
placed in the matrix and the melted in-
sulator is poured in by the opening (4b) 
of Fig. 4. (4c, 4e) are air vents; when 
cooled the block is taken out of the mould 
and the loop of wire is stripped by plac-
ing it in nitric acid. Following this proc-
ess, it is clear that interchangeable parts 
can be constructed having the same length 

Fig. 9. A very simple construction this time, 
using a straight wire. 

as the thermic wire. Fig. 5 from the 
patent 247,910 is a variation on the pre-
ceding system; the wire passes through 
two holes drilled through the block, which 
are afterwards filled with the melted in-
sulator. Fig. 6 shows another method, 
patent 309,415: The wires and their pro-
longations are so placed as to retain them-
selves in the holes in the block. Fig. 7 
(patent 247,911) shows how the wire can 
be placed between two half blocks, which 

Fig. 10. Another departure, using a number of 
straight wires, side by side. 

are then forced together and held in place 
by means of a collar. 
When the thread is withdrawn from 

the nitric acid, great care is necessary 

to avoid bending or twisting under the 
effect of the drops of liquid adhering to it. 
According to patent 316,402, January 17, 
1918, the nitric acid must be contained 
in a recipient, so that the level of the 
liquid can be lowered after stripping, and 
the wire emerges without disturbances; 
evaporation removes the last trace of 
acid from the filament; aspiration or any 
equivalent method can be used in addi-
tion for removing the last traces of acid. 

Figs. 11 and 12. Examples of multiple loop 
construction, the loops being in series. 

Danger of deterioration of the wire 
loops is still further reduced if instead 
of using liquid acid, the vapor of nitric 
acid is employed (patent 296,134). 

Finally, Fig. 8 (patent 342,902), a sup-
porting arrangement ( 1) for the wire 
(2) can be used; before stripping, it is 
secured to the block by a collar (3). This 
keeps the wire rigid during the operation; 
when this is finished the supporting ar-
rangement is carefully removed. 

In Fig. 9 is shown another type of 
Wollaston wire (patent 245,897) with a 
support, which can be used in such appa-
ratus as is not designed to be introduced 
into the auditory canal. 
According to patent 254,274, there are 

Fig. 13. Multiple loop construction with the 
loops in parallel. 

other processes than the Wollaston sys-
tem; such are electrolytic methods of mak-
ing the thermic wire. A metallic plate 
of copper of proper form, as shown in 
Fig. 10, is covered with an insulating 
coating which is removed at the points 
(d), which later receive the thermic wire; 
consequently in these points the metal is 
bare and can receive an electrolytic de-
posit of platinum. Finally, the plate is 
surrounded by an insulating covering 
which only leaves exposed the parts which 
are to be attacked by the acid. The whole 
arrangement is placed in nitric acid, 
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Fig. 14. The thermic wires are here sup-
ported by little cylinders of insulating material. 

which dissolves the metal hitherto em-
ployed as a support, and the thin wires 
electrically formed are left. This process 
can be expected to give thermic wires of 
rigidly identical structure. 
For mechanical reasons the thermic 

wires have to be rather short—they have 
to be very thin to do their work properly 
—because the stirrup-shaped wire, fragile 
as it is, could easily break or buckle, es-
pecially if the receiver is handled care-
lessly. On the other hand, for the hearing 
or reception to be satisfactory, it is neces-

sary that the surface of the wire to be 
heated is not too small. This delicate 
problem receives various solutions; some-
times by one or another process the wire 
is supported which otherwise would be 
too long to sustain its weight; or again 
several short wires in parallel or in series 
may be used, or a combination of both 
methods. 
Patent 247,152 describes a grouping in 

one block of several of the wires, con-
nected either in series ( Figs. 11 and 12) 
or in parallel ( Fig. 13). Patents 247,912 
(Fig. 14) and 247,914 ( Fig. 15) describe 
another mounting of thermic wires. Sup-
porting cylinders (8 and 9) of Fig. 14 
supply the contacts effecting the connec-
tion with the telephonic circuit. In pat-
ent 247,913 enameled rods are used to 

Fig. 15. In this construction the wires are-
brought close together to reinforce the action. 

carry the wires, whose insulating surface 
makes it possible to mount the individual 
wires in series. To get a due number of 
these in a very small space, it is impor-
tant to bring them close together, and 
to be certain that they do not touch each 
other when expanded by heat. This is 
why it is good practice to support the 
wires by means of several transverse sup-
ports; Figs. 16 and 17 are taken out of 
patent 249,192 which describes this sys-

Figs. 16 and 17. Here, again ,the wires are 
brought close together, but are supported by in-
sulating material at their intermediate points. 

tern and others of the same kind. Fig. 18 
from patent 283,703 describes the varia-
tion on the systems described in the pre-
vious patent. Here the wires are attached 
to the insulating block ( 1), and in the 
middle are soldered to a junction bar (8). 
This construction should be easy to carry 
out. In patent 259,961 the thermic wire 
which has the form of a ring, is carried 
by two little wires or bus-bars which con-
nect alternately with one or the other. 

Fig 18. A radial construction quite different 
from any of the others shown. 

of the two bars, separated by an insulat-
ing substance. The current enters and 
leaves by these wires.* 

(Concluded in November issue.) 

*On receipt of stamped envelope we will send 
the name of manufacturers of Wollaston wire. 
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tore-ge naUery for Derarhonerations 

THE storage battery is really a 
wonderful piece of apparatus when 
one realizes how many chemical 
changes occur during the charge 

and discharge of a lead sulphuric acid 
cell. 
The exact nature of these chemical 

changes is not yet fully established, but 
it has been conclusively shown that sul-
phate of lead (Pb 304) enters largely 
into the composition of the once active 
material on both elements in a discharged 
lead cell. 
Lead storage cells fall into two classes; 

those in which the active material is 
formed from the substance of the element 
itself, either by direct chemical or electro-
chemical action, and those in which the 
chemical formation is accelerated by ap-
plying some easily reducible compound of 
lead to the elements in the form of a 
paste. 
Elements that have the active material 

formed out of the elements themselves are 
known as the "Planté" type, and those 
that have an easily reducible lead com-
pound applied to the elements in the form 
of a paste are known as the "Faure" or 
pasted type, Messrs. Planté and Faure 
being the respective inventors of the two 
different types of elements. 
The illustrations show a very easily 

constructed storage cell of the "Planté" 
type which was made by the author and 
which will show the chemical changes 
made while the cell is being charged. This 
particular cell was made up with two 
pieces of thin lead foil, separated by two 
pieces of blotting paper, all of which were 
rolled up and placed in a small glass bot-
tle as shown; it was charged at one-
quarter of an ampere for ten minutes and 
the foil plate that was connected to the 
positive charging lead or terminal of the 
charging board was seen to turn a dark 
chocolate color, while the negative foil 
plate assumed a slate-gray appearance. 
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Patterns of the plates and separators, with di-
mensions, as required for the construction of the 
Plante battery. 

Chemical analysis has shown that the 
surfaces of the elements in a new and 
fully charged storage cell of the "Planté" 
type consist of nearly pure peroxide of 
lead (Pb eh) on the positive plate and 
spongy gray metallic lead (Pb) on the 
negative plate. During the discharge, or 
if the cell is allowed to remain at rest, 
the sulphuric acid ( H, SO4) in the solu-
tion enters into combination with the 
peroxide of lead and the spongy gray 
metallic lead and partially converts them 
into lead sulphate. The acid being con-
tinually abstracted from the electrolyte 
as the discharge proceeds, the density of 

Frasuci G. Le Merle 
the solution becomes less. This is termed 
sulphating when it is of injurious degree. 

In the charging operation the action is 
reversed, as the reducible sulphates of 
lead which have previously been formed 
are apparently decomposed, the acids be-
ing returned to the electrolyte, and there-
fore causing an increase in its density. 
This peculiar alteration or change in the 

density of the electrolyte enables us to 

Complete Plante storage battery set up; one 
which can be made by the amateur and veldch will 
give excellent results for the lighter class of work. 

ascertain at any time the state of charge 
or discharge and the general condition 
of the cell by simply finding the density 
or specific gravity of the liquid, which is 
accomplished by the use of an instrument 
known as a hydrometer. 
The illustrations show the elements and 

give the dimensions for constructing a 
cell of this kind. (A) being one of the 
two lead foil plates and ( B) one of the 
two blotters used to separate the plates, 
the dotted outline shows the position the 
two plates will occupy in respect to the 
two blotters before they are rolled up and 
held in position by the rubber band as 
shown in the view of the complete cell. 
In assembling the element a blotter is laid 
down and one of the foil plates is laid 
upon same as shown by the dotted lines 
with the lug ( 1,1) to the left; then the other 
blotter and on top of this the other plate 
with the lug ( L,) to the right; they are 
then roiled up and held in position by a 
rubber band; the element is then placed 
in the glass jar or bottle and dilute sul-
phuric acid is added to just cover the 
plates or element about one-quarter inch 
with the foil lugs hanging over the sides; 
the specific gravity of the acid to be 
1.300, which can be ascertained by meas-
urement with the hydrometer after the 
acid has been slowly poured into the wa-
ter in sufficient quantity to bring the 
specific gravity nearly up to 1,300. As 
quite an appreciable amount of heat is 
generated while mixing the acid with the 
water the solution should be allowed to 
completely cool before finally testing the 
specific gravity and putting the elements 
in the cell. 
The cell is now ready for charging and 

after charging for ten minutes at one-
quarter ampere, as did the author, take 
out the elements and take same apart. 
The chocolate colored element, which is 
the positive one, is coated with nearly 
pure peroxide of lead, as chemical 
analysis will show. The other element, 
which is the negative one, will prove to 
be coated with pure metallic spongy gray 
lead. Replace the elements and charge 
again for ten minutes, disconnect and 
then connect a small flashlight bulb of 
two volts to same as shown, and it will 

be seen to light up, which shows that a 
chemical action of some kind is going 
on in the battery which is thus causing 
a current of electricity to flow and light 
up the lamp. This chemical action is 
really the reverse of that which took place 
while the cell was charging. 
The main object in constructing a cell 

of this kind is to enable one to get a 
large amount of plate area in as small 
a space as possible, as the larger the 
area of the plates the greater the ampere-
hour capacity, and, further, the more the 
battery is charged and discharged the 
more the capacity will increase. Revers-
ing the charging leads to the battery every 
time the battery is charged for about 25 
times will materially increase the ampere-
hour capacity or form the plates, after 
which the battery terminals are marked 
positive and negative and the charging 
leads connected accordingly for each and 
every charge thereafter. 
The reason for this reversal of the 

charging leads is that there seems to be 
a greater amount of spongy gray lead and 
lead peroxide formed in a given time; 
that is, the chemical action seems to 
penetrate deeper into the plates, because 
the lead oxide on the positive plate after 
the cell has been discharged is changed 
into spongy gray lead on the next charge 
after the charging leads have been re-
versed, while the spongy gray lead is 
changed into peroxide of lead, and so on 
with each of the charges and reversal of 
the charging leads. 
This method of reversing the charging 

leads every time the battery is charged 
is known as forming the plates and is 
only used on cells that are of the "Planté" 
type, but never on the "Faure" or pasted 
type. The charging leads are always con-
nected to the same polarity of the battery 
as they are themselves in charging the 
pasted or "Faure" type of battery. 

CLASS 
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ELEMENT COMPLETELY ASSEMBLED 
Diagram of assembly of the Plante cell, showing 

spiral construction of the plates. Note the rubber 
band for holding them together. 

Any suitable source of direct current 
will do to charge these cells. A 23-watt 
lamp in series with a 110-volt direct cur-
rent main, or a rectifier if the mains 
supply alternating current, and then a 
suitable resistance or lamp in series with 
the direct current side of the rectifier to 
limit the current to about one-quarter of 
an ampere; or if only one cell is to be 
charged, two standard dry cells in series 
can be used by connecting them directly 
to the cell. 
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Above.—The building up of a laminated core out of straight pieces of iron, the simplest possible construction practicable; minding the coil on a wooden 
core; mounting the parts. The straight strips of iron are passed into the square opening the coil. 

Below.—Other designs of laminated cores for a similar coil, which are somewhat more secure; final clamping of the completed core illustrated. 

HARDLY a day passes that does 
not bring forth an inquiry re-
garding the construction and de-
sign of small transformers ca-

pable of stepping down 110 volts to 6, 8, 
10 volts, etc. Should our staff attempt to 
answer all of these queries, we would be 
kept busy designing small transformers, 
and the How AND W HY department 
would be flooded with transformer data. 
For this reason we give a very simple 

method for calculating the number of 
turns, size of core, etc., of small trans-
formers up to 500 watts capacity, to be 
used on 60 cycle circuits. By this method 
any one with a knowledge of multiplica-
tion and division can calculate transform-
ers of various sizes. The transformers so 
designed will be in accordance with stand-
ard engineering practice and will have an 
efficiency of from 80 to 90 per cent. No 
complicated formulas will be given for 
calculating the efficiency, as only small 
transformers will be considered, for which 
the losses, from a financial point of view, 
are negligible. 

In the first place it is well to keep in 
mind that the wattage of a transformer 
has nothing to do with the number of 
turns of wire in either the primary or sec-
ondary coils and the cross-sectional area 
of the core. In other words, the coils 
would have the same number of turns, 
and the core would have the same cross-
sectional area whether the transformer 
was designed for 3 watts or for 3000 watts. 
It is only the size of the wire that deter-
mines the wattage of the transformer. 
Therefore if we determine the size of the 
core and the number of turns in the coils, 
we can make the transformer good for 
any wattage by choosing the correct sizes 
of wire. 

The core of the transformer should be 
made up of a good grade of silicon steel 
laminations, which may be purchased in 
thicknesses of about .014 inches. Ordinary 
stove pipe iron may be used, however, and 
will give good results. The difficulty in 
using stove pipe iron is that the lamina-
tions must be cut out by hand with a 
hand shears, or cold chisel, which is a 
tedious Job, whereas the silicon steel 

laminations may be purchased already 
punched out to the desired size. 

First the cross-sectional area of the 
core must be determined, as this is the 
element of the transformer whereby we 
will calculate the number of turns. The 
cross-sectional area of the core is the 
width of the laminations multiplied by 
the height to which they are stacked. It 
is the distance "a" times the distance "b" 
in the figure. We can choose any value we 
wish for these dimensions to start with. 
The dimensions should preferably suit the 
size of the steel laminations available. 
For example, suppose we choose a core 
having a square cross-sectional area of 
11/4  inches by 11/4  inches, or 1.5625 square 
inches. A core of square cross-section is 
preferable to one of oblong and rectangu-
lar cross-section, as the length of wire in 
the coils for the same number of turns is 
less. 
Now that we have decided on the cross-

sectional area of the core, or 1.5625 square 
inches, we can determine by means of 
the curve the number of turns required 
in the coils. The core areas are marked 
off at the bottom of the graph. At the 
point 1.5625, we draw a vertical line to 
intersect the curve, which point is indi-
cated at "a" in the figure. From "a" we 
draw a line horizontally to the left, where 
we find the number of turns required for 
a 1 volt winding, which is 4.81 turns. 
We desire a transformer having one 

110 volt coil for the primary, so that the 
required number of turns in the 110 volt 
coil will be 110 times the number of turns 
required in a 1 volt coil. This gives 110 
times 4.81 or 530 turns. If the primary 
voltage is of any other value, say 115 or 
130 volts, simply multiply that value by 
4.81 and the product will be the correct 
number of turns. 
Suppose we want a 16 volt secondary 

winding; multiply 16 by 4.81 and we have 
the correct number of turns for the 16 
volt secondary, which is 77 turns. By this 
method we can determine the correct num-
ber of turns for any secondary voltage by 
simply multiplying the desired voltage by 
4.81. This number, 4.81, is, of course, the 
turns required for a 1 volt winding on a 

core having a cross-sectional area of 
1.5625 square inches. The number of turns 
for a 1 volt winding on a core of a dif-
ferent cross-section may be obtained from 
the curve. If we desire to have a tap on 
the 16 volt secondary winding to obtain 
say 5 volts, multiply 5 by 4.81, which is 24. 
Then a tap on the 24th turn will deliver 5 
volts. 
For all practical purposes the core sizes 

within the limits of the curve may be 
used. The experimenter would do well to 
select two or three different sizes of core 
areas and then find the number of turns 
required for the various cores. In this way 
he can probably select a combination of 
core and wire that will suit the material 
on hand. Of course the larger the core is 
the less wire is required, and the cost of 
the transformer will be less. The disad-
vantage of using a large core is that the 
over-all dimensions and weight of the fin-
ished transformer will be greater than 
those of a transformer employing a small-
er core and more wire. 
Now we have the cross-sectional area of 

the core, which is 11/4  by 114 inches or 
1.5625 square inches; the number of turns 
for a 110 volt primary, which is 530 turns, 
and the number of turns for the 16 volt 
secondary, or 77 turns. Next we must 
choose the capacity of wattage of the 
transformer, from which we can determine 
the size of wire from the wire table below. 
More extensive wire tables can be found 
in electrical handbooks. 

Suppose, for example, we wish the 
transformer to have a capacity of 150 
watts. The current or amperes flowing 
through each coil when the transformer 
is operating at full capacity will be the 
number of watts divided by the voltage of 
the coil. Therefore the 110 volt primary 
coil will have a current of 150 divided by 
110, or 1.37 amperes. From the wire table 
we find that No. 16 B. & S. wire will 
safely carry 2 amperes, which is a good 
size for the wire of the primary coil, as 
it is better to use too large a wire than 
too small a one. 
In the 16 volt secondary coil the current 

will be 150 divided by 16 or 9.4 amperes. 
From the table we find that No. 8 B. & S. 
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wire will carry 12.9 amperes, so we will 
use No. 8 for the 16 volt secondary wind-
ing. If we wish the 5 volt tap, we should 
be able to withdraw 150 divided by 5 or 
22 amperes, so that the first 24 turns of 
the 16 volt winding should be of No. 5 
B. & S. wire, which is good for 26 amperes. 
Either enamel and cotton, or double cotton 
covered copper wire 
should be used for all 
of the above wind-
ings. 
Now that we know 

the number of turns 
and the size of wire 
in the coils, we can 
calculate the space 
occupied by the fin-
ished coils, and then 
determine the open-
ing or window in the 
iron core. Knowing 
this, we can calcu-
late the size of the 
steel laminations. 
From the wi re 

table we find that 
No. 16 D. C. C. wire 
winds 16.35 turns per 
Inch. If we make 
the primary coil 2 
inches long, we can 
wind 33 turns per 
layer, and 16 layers 
will give us the re-
quired 530 turns. The 
secondary coil can be 
calculated in the 
same way. By mak-
ing a square window 
in the core, 2% inches 
by 2% inches, we will 
have ample room for 
the coils, and all of the punchings will be 
of the same size, or 11/4 by 3% inches. 
The average length of each turn on the 

primary coil is nearly a foot, so that we 
will require about 500 feet of wire. From 
the table we find that there are 127.9 feet 
per pound, so that 4 pounds of wire will be 
sufficient. The amount of wire required for 
the secondary coils can be calculated in 
the same way. 

The illustrations show very clearly the 
construction of the transformer. The coils 
are to be wound on a wooden form, 1% 
inches square, and then, after removing 
the form, they should be bound with white 
cotton tape and impregnated with shellac. 
Three sides of the core are built up first 
and the coils placed on the core legs as  
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shown, after which the fourth leg is built 
up and the core is clamped. Connections 
are brought out to the terminals on the 
terminal board as shown. 
Although the transformer may be made 

more compact by winding the primary coil 
directly over the secondary coil so that 
both windings will be placed on the same 
leg of the core, the coils are more accessi-
ble when placed on opposite legs, which is 

of advantage if any changes are to be 
made in the windings. 
Those who wish to design transformers 

for different frequencies may use the fol-
lowing formula, from which the curve was 
obtained: 

E X  100,000,000 
T   

4.44 >< A><f><F 

where T = turns in coil 
:_-_- voltage of coil ( for plotting the 

curve E was taken as 1). 
A = cross-sectional area of core in 

square inches. 
f = frequency in cycles per second 

of circuit. 
F -= magnetic flux in lines per 

square inch in the core. This 
varies from 30,000 to 60,000 
lines with different grades of 
iron. For plotting the curve 
50,000 lines per square inch 
was taken. 

WIRE TABLE 

Size 
B. & S. 
Gauge 
o 

Ampere 
Carrying 
Capacity 
82 

1 65 
2 
3 
4 
5 
6 
7 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 

52 
41 
32 
26 
20 
16 
12 
8 
5 
3 
2 
1.2 
.8 
.5 
.3 
.19 
125 
.0789 

32 .0496 60 
34 .0312 68 
36 .01964 78 
38 .01235 89 
40 .007766 102 

Repahrionian's Test Parueli 

T
HE test panel described in this arti-
cle is the outgrowth of several years 
of experiment and use in the shop of 

an electrical contractor-dealer. 
A panel of wood or other non-conducting 

material about 16 by 20 inches is secured. 
The layout may be arranged to suit indi-
vidual tastes and conditions, and either 
concealed or exposed wiring may be 
used-the former is neater, but the latter 
is easier to trace out, especially until the 
repair man becomes accustomed to using 
the test board. In the upper left corner 
is mounted a 30-ampere fused double-pole 
knife switch, such as are used for entrance 
switches. 
At the right edge of the panel and 

about six inches from the top is mounted 
a small 10-watt test lamp or telltale. A 
few inches below is mounted a receptacle, 
which should be able to take attachment 
plugs of three classes-standard medium 
screw ( Edison), parallel blades and tan-
dem blades. Near the lower edge of the 
board are the test clips. These clips are 
on flexible cords about 3 or 4 feet long, 
and arranged so that the cords are pulled 
back behind the board by weighted pulleys. 
The reader will note from the diagram 

that the circuit breaker, telltale, receptacle 
and test clips are all in series, and that 
each device except the circuit breaker is 
arranged to be short-circuited by a single-
pole switch. When these three switches are 
all closed a "dead short" is formed; this 

By B. M. BLOUNT 

Source È'us es_ _ 
r  1 

Circuit 

Breaker Tell- tale 

Peceplacle 

_ 

\ DPDT Switch 

Clips 
Complete plan of the circuit used on the repair-

man's test panel described in the article, pne 
whose freedom from complication makes it par-
ticularly useful. 

should be avoided, but will cause no dam-
age, as the house circuit is protected. 
A recent flood of repair work on toy 

electric trains accounts for the addition 
of the small bell-ringing transformer, and 
the double-pole double-throw switch en-
ables the tester to use the same test leads 
for either 110 volts or 12 volts. The pri-

Turns 
per Inch 
D.C.C. 
2.65 
2.99 
3.36 
3.80 
4.28 
4.83 
5.44 
6.08 
6.80 
8.51 

10.60 
13.10 
16.35 
19.50 
23 
28 
33 
39 
45 
57 

Feet 
per 

Pound 
3.13 
3.947 
4.977 
6.276 
7.914 
9.980 

12.58 
15.87 
20.01 
31.82 
50.59 
80.44 
127.9 
203.4 
323.4 
514.2 
817.7 

1,300 
2,067 
3,287 
5,227 
8,310 
13,210 
21,010 
33,410 

mary of the transformer may be connected 
directly to the main feeder switch, or may 
carry a switch in its leads if desired. 
With this test panel an appliance may 

be tested for open or short circuit either 
with its cord and attachment plug or with 
the test clips, by opening or closing the 
proper by-pass switches. The appliance 
can then be tested under load by merely 
closing the by-pass switch to the telltale. 
Should the appliance be short circuited, 
the circuit breaker saves the main fuses, 
and since the cost is less than 20 cents' 
worth of new material, each time It 
"blows" half its cost is saved. 
The solenoid has about 90 turns of No. 

18 D. C. C. annunciator wire, wound on a 
piece of one-inch diameter brass tubing 
about 3% inches long, whose ends were 
first split with a number of parallel cuts 
and spread to form a spool. The two 
levers are of 1/4 -inch brass rod, the springs 
from an old snap switch, the reset handle 
being a machine screw with a composi-
tion nut from a binding post. The arma-
ture is a piece of %-inch square-head bolt, 
one side of the head being drilled and 
tapped to form a pivot where it fastens to 
the trigger lever. Since there is no dash-
pot, the action of the breaker is instanta-
neous. The contacts are -of sheet copper 
and have a tendency to arc and pit, but 
not enough to warrant making carbon 
contacts. The whole breaker is mounted 
on an old slat switch base. 
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1Perpetutzli MottkonVo 

Thermo 
Coup/ere 

fi--‘ VERY real experimenter worth his salt, at some period or another of 
4  his career, is struck by one of the 

most brilliant ideas in the uni-
verse. His age may be six or sixty, but 
sooner or later it will occur to him, and 
the mere contemplation of the idea will 
raise his blood pressure several dozen 
points. If he is a real live experimenter, 
he will not rest until he has tried out 
the scheme. 
The brilliant thought is nothing less, 

nothing more, than hitching a dynamo to 
a motor electrically and also mechanically 
by means of a belt ( see illustration). This 
scheme crops up regularly not less than 
three times a month, and the Editors have 
already encountered it ten times in a 
month. 
The underlying idea is simply this:— 

The dynamo gives electric current. Sup-
pose we connect the terminals of the dy-
namo to the motor. The dynamo, pro-
viding it runs, furnishes the current to 
run the motor. The motor, to return the 
compliment, if we connect it with a belt 
to the dynamo, will naturally feel obliged 
to run the dynamo in turn — a sort of 
dog trying to run after its own tail and 
keeping up its revolution. 
The reason for failure is, first, that 

there is heat dissipation, and second, that 
no piece of machinery, no matter what 
its make or type, can render 100 per cent 
efficiency. Even if we had started the 
dynamo at full speed by an outside source, 
and then attached it electrically and me-
chanically to the motor, it would not run 
for two seconds, because the current de-
veloped by the dynamo would be just 
about 20 per cent less than the energy re-
quired to drive it. Then there are losses 
in the motor as well, so we can figure that 

By 1111. Gernsback 
Member American Physical society 

Lamp(dorif) 

Dynamo 

)farfh coil 

This is an interesting example of the investiga-
tions of a young experimenter searching for per-
petual motion. An interesting feature is the use 
of the earth coil, for Mother Earth supplies lines 
of forre without expense, and it always seems il-
logical to expend power in maintaining a field of 
force. 

the actual losses in the transformation be-
tween the two machines will run over 35 
per cent. In other words, you cannot 
lift yourself up by your own boot-straps. 
When the Editor was a budding experi-

menter at the age of nine or ten, the big 
idea struck him, as it has hit many others. 
He tried the experiment, of course, and 
was very much crestfallen at its failure 
to work. Not possessing extensive knowl-
edge of electrical and mechanical effi-
ciencies at that tender age, he consulted 
with an older friend who was high up 
in knowledge of these matters, and this 
worthy of course laughed and explained 
just why the scheme was not feasible. 

First of all, your young experimenter 
was informed that there were great heat 
losses in the bearings, and many other 
losses due to heating of the windings, fric-
tion at the bearings, and several other 
minor items, all of which tended to make 
the success of the experiment nil. 
Nothing daunted, the writer believed 

that somehow or other he would foil na-
ture in the end. So he rigged up the con-
trivance illustrated here and also shown 
on our cover. The scheme was very sim-
ple. The writer at that time had read 
about thermo-couples and knew that when 
you heated a metal junction you would 
get electric current. "So," said he, "why 
not put these thermo-couples on all the 
bearings, collect the heat and feed it into 
the circuit?" It seemed plausible, and ac-
cordingly, was done. But strange to say, 
even with about a dozen thermo-couples 
sprouting out all around the bearings, na-
ture persistently refused to be thwarted, 
and the contraption did not become mo-
bile. much less nerpetuum mobile. 

After this disillusion, we waded labor-
iously through several electrical textbooks 

and finally stumbled across another hint 
that looked promising. It had to do with 
a so-called earth coil. The magnetism of 
the earth is there to be tapped. Now if 
you rotate or swing a square frame, on 
which there are wound many turns of fine 
wire, in the earth's magnetic field, this coil 
will generate electric current. So far, so 
good. Said we to our young selves, why 
not hitch one of these coils to the shaft 
of the motor, and as it revolves quickly 
it will cut sufficient magnetic lines and 
give a tremendous amount of current, 
which when fed into the main circuit will 
be enough to overcome all the losses of 
the combination, consequently the device 
must work! 
The great day arrived and we started 

to crank her up. We worked fast and 
furiously for many hours, but somehow 
or other the moment we stopped crank-
ing, the device would sink into a perpetu-
ally motionless state. Much hurt, we gave 
it up. 
Our expert friend to whom we showed 

the great invention later had the time of 
his life. When he finally stopped laugh-
ing, he explained to the dispirited ex-
perimenter that the loss of transformation 
in a thermo-couple is much greater than 
in any other electrical Instrument: in 
other words, out of 100 units of heat you 
obtain less than 3 per cent of electric 
power that you can use. 
As to the rotating earth-coil inspiration, 

this was not quite so had, but even here, 
the current of a quickly rotating earth-
coil, although it may he a pretty big af-
fair, Is only miscroscoplc. In other words, 
the electric energy that was recovered 
from the thermo-couples plus the earth 
coil was less than one-thousandth of one 
per cent. 
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Six interesting diagrams showing what can be done with four-way switches, each diagram having its own caption, which tells just what each 
switch is designed to effect. 

SOME applications of four-way switches l•-7 are described here. 
Fig. 1.—This is a wiring diagram show-

ing the general use of the switch to control 
a light or lights from three or more places. 
For more than three places add one 4-way 
switch between the 3-way switches for 
each number of places desired. 

Fig. 2.—Having seen several different 
home-made switches in the column of 
PRACTICAL ELECTRICS for current reversing, 
I would suggest the single 4-way switch 

as a convenient means of accomplishing 
this result. 

Fig. 3.—Shows clearly the application 
of the 4-way switch as used to reverse a 
small series wound D. C. motor. The 
switch is so constructed that it has a quick 
mechanical break, making it very service-
able. 

Fig. 4.—Shows the 4-way switch applied 
to a shunt wound D. C. motor. 

Fig. 5.—We here have the same switch 
used to reverse a three-phase motor of the 

induction type, or two-phase if a three-
wire connection is made. 

Fig. 6.—In this case we reverse with 
the 4-way switch the single-phase motor 
such as used on washing machines, small 
blowers, fans, etc. It will be seen that 
the switch changes the relation of the 
starting field to the running field. The 
motor, of course, must be at rest to re-
verse, as while running the starting field 
is open, due to the action of the centrifu-
gal switch on the rotor. 

Novell EllecUrophoru,§ 
By DR. ALFRED GRADENWITZ, Berlin Correspondent, PRACTICAL ELECTRICS 

OUR readers are no doubt familiar 
with that simple apparatus called 
the "electrophorus," which, de-

signed by Volta, in 1770, until the inven-
tion of the electro-static machine, con-
stituted the most efficient means of gen-

New type of electrophorus from Germany 
which is said to have achieved very remarkable 
results in the use of the almost obsolete apparatus 
in improved form. 

erating static electricity. In order to 
produce sufficient amounts of the electric 
fluid, its dimensions were made as great 
as possible, and one electrophorus on rec-

ord had a conductor 1.50 meter (nearly 
five feet) in diameter and required a set 
of pulley-blocks for moving it up and 
down. Since the advent of other and 
more powerful means of producing elec-
tricity, the electrophorus has been con-
fined to a rather modest part in class 
rooms and scientific cabinets and has not 
undergone any alteration of shape or 
design. 
A Berlin physicist, Dr. H. Wommels-

dorf, the inventor of the condenser ma-
chine, which is an improvement on the 
familiar influence machine, is of the opin-
ion that this time-honored device can be 
of active use in the laboratory. The 
writer has had the good fortune of ac-
quainting himself with the new electro-
phorus just brought out by that inventor 
and had it photographed specially for the 
readers of PRACTICAL ELECTRICS. Fig. 1 
will best illustrate the underlying prin-
ciple. 
The new electrophorus comprises a con-

ductor (a) which, instead of being placed 
on a single insulating layer, is inserted 
between two such layers (b and c). A 
simple test, which consists of applying to 
the conductor first one, then both of the 
insulating layers, strikingly shows that 

the spark length (ea) in the latter case 
is three times, and the voltage produced 
is twice as great as in the former. The 
disproportionate increase of spark length 
and voltage, of course, is due to the fact 
that the spark length, as the discharge 
potential rises, will grow considerably 
faster than the latter. 

Moreover, the amount of electricity thus 
disengaged will correspond to a Volta 

Sectional view of the new electrophorus, Il us-
trating its operation and showing connections, the 
vertical lead going to a ground. 

electrophorus with a much larger insulat-
ing layer without any corresponding in-
crease in the diameter of the conductor. 

In order to actuate the new electro-
phorus, both insulating layers are rubbed 
and, as seen from Fig. 1, placed on one 
another, when the electrons, on account of 
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the negative charges of the two layers (b 
and c), are energetically driven away 
from ( a). If now the conductor (e) be 
touched with the finger, a wire, or the 
like, the electrons will flow off to the 
ground. On being next withdrawn, the 
conductor will be found to possess a free 
positive charge which can be utilized in 
any suitable manner, e. g., for the charg-
ing of Leyden jars or for the operation 
of any convenient apparatus. The same 
phenomenon of electric influence can be 
repeated many times with a single rub-

bing of the insulating layers. A strip of 
tinfoil pasted on the upper Insulating 
layer ( e) enables the conductor to be 
earthed without any contact with the 
finger, so that the electrophorus can be 
operated simply by moving the insulating 
discs up and down. 
The electrophorus represented in our 

illustration comprises two insulating discs 
of hard rubber. Dr. Wommelsdorf has, 
however, designed electrophoruses with 
such poor insulating layers, e. g., of wood, 
paper and the like, as no longer to be 

Eflectricity from Earth's 
Magnetism 

EVERYONE knows that the earth is a 
huge magnet and that the lines of 

force surround the earth everywhere ex-
cept at the magnetic poles. When a coil 

Woad frame wamd wi/h 
wire and covered wiM tape 

Coil 

A simple method of carrying out this classic 
demonstration by using a sensitive relay. 

of wire is moved so as to cut the lines of 
force of the earth a feeble electromotive 
force is produced and a current can be 
caused to flow if there is a closed circuit. 
In this experiment the current thus gen-
erated is used to operate a sensitive relay 
which in turn closes another circuit so as 
to produce a good effect. 
The coil of wire used is wound on a 

thin rectangular wooden frame 24 by 18 
inches in size. Two hundred turns of 
No. 22 or No. 24 gauge insulated or 
enameled copper wire are wound on it 
and taped. The ends of the coil are con-
nected to an extension cord. 
The complete relay is shown in the 

illustration. It should be finished as 
neatly as possible. The base of wood (A) 
is 6 inches by 3 inches and % inch thick. 
The wire of the electromagnet ( B) is 
wound on a wooden bobbin. The bobbin 
can be turned out on a small wood turn-
ing lathe. The dimensions are given in 
the drawing. The core ( C) is a Swedish 
charcoal soft iron bar 2% inches long 
by % inch in diameter. 
The brackets or angles (D and D'), and 

the armature ( E) are also of the same 
metal. The armature is 3 inches long by 
% inch wide by 1/16 inch thick. It is 
connected with the bracket ( D) by a piece 
of No. 28 gauge spring tempered brass 
(F). A hole is drilled down the center 
of the binding post ( G). A small brass 
rod (H) with a contact point on it is 

placed in the hole. It is adjusted and 
locked by a thumb-screw. A correspond-
ing contact point is fixed to the armature 
as shown. The contact points can be 
taken from an old spark coil. 
The bobbin is wound almost to the top 

of the sides with No. 34 gauge single silk 
covered copper magnet wire. Two binding 
posts are mounted and connected to the 
electromagnet. The binding posts ( K, K) 
are mounted at the left-hand end and 
connected to the rod ( G) and bracket 
(D). 
A bell or similar apparatus and a bat-

tery are connected in series to the bind-
ing posts ( K) and the coil is connected 
to binding posts ( I). The contact points 
at ( L) are adjusted until they are not 
more than one-sixteenth of an inch apart. 
The coil is grasped loosely in the hands 

and swung to and fro, the bottom swing-
ing in a semicircle, in a north and south 
oscillation, so as to cut the lines of force 
of the earth. A feeble current is gener-
ated which operates the relay and closes 
the external circuit. It will only be 
closed, however, when the coil is swung 
in one direction. The coil can be fixed 
so it can be revolved by turning a handle, 
thus generating a stronger current. A 
short-circuiting relay can be connected to 
close the circuit permanently if desired. 

Contributed by Roy C. HUNTER. 

BINDING posts do not make very 
satisfactory terminals on switch-
boards that carry rather high cur-

rents or voltages. To receive the heavy 
wires necessary to carry strong currents, 
binding posts must be very large and 
clumsy; but even then it is not easy to 
fasten the wires in place, and it is rather 
a nuisance where they have to be con-
nected and disconnected often. 

In the plug and jack system herein 
described, it is very easy to change con-
nections, and, because of the large sur-
faces of the plug and jack which make 
contact, this system will carry a very 
heavy current. The dimensions given are 
for a jack and plug system which is very 
strong and also simple. The jack is de-
signed to be mounted on a 1-inch marble 
panel. This system of connections is used 
in the electrical engineering laboratory 
of a prominent Los Angeles high school 
with complete success. 
A 2%-inch length of threaded half-inch 

electrified by friction. These had to be 
operated by exciting the layers from out-
side and enabled the output of the little 
attachment to be raised considerably. 
The new electrophorus is powerful 

enough, even with its discs only 15 ems., 
or 6 inches in diameter, to operate many 
large rotating apparatus, the spark length 
being 6 ems., 2% inches, and the potential 
about 50,000 volts. It is thus a cheap 
and welcome substitute for a small in-
fluence machine, superior because of sim-
plicity and its certainty of starting. 

Simple Connection 
Jack Switch 

round brass rod is placed in a lathe and 
drilled through its entire length with a 
quarter-inch drill. The hole is reamed 
out with a taper reamer until the larger 
end of the hole is three-eighths of an 

A solid construction of a plug or Jack switch 
of wide applicability for experimenters. 

inch in diameter. The jack is now done 
and is mounted on the panel with the 
large opening on the front of the panel 
and held in place with one nut on the 
front of the panel and two behind it. The 
wire lead is fastened to the jack by the 
two nuts at the back of the panel. The plug 
is made of a piece of three-eighths-inch 
round brass rod, 6% inches long. It is 
placed in a lathe, and 2% inches of it at 
the end tapered to correspond accurately 
with the tapering of the socket. There 
must not be the least shake. 
A piece of wood three inches long is 

turned out in the lathe to a diameter of 
one inch, and a hole bored through it 
with a diameter to make it a driving fit 
over the untapered part of the brass rod. 
This is the handle. It is driven over the 
rod, leaving three inches of the rod pro-
jecting at the tapered end and one-half 
inch at the other end. The half-inch 
length of rod which projects from the 
handle is drilled to a depth of half an 
inch from the end by a 5/32-inch drill, 
and a hole for a set-screw is drilled and 
tapped in one side of the hole. This 
hole is to receive the connecting wire. 
When a half dozen jacks have been 

connected to the different sources of 
power, and a corresponding number of 
plugs connected to the different electrical 
machines it is desired to run, we have 
a very versatile and easily-changed com-
bination. 

Contributed by CHARLES F. FIESTEAD. 

"Plug from 011c1 Fuses 

APLUG which will fit any electric light 
socket can be made from an old 

burnt-out screw-type fuse. 
Remove the mica and the brass ring 

that holds it. Then take a pair of pliers 
and pull out the end contact ( if this can-
not be done file it off). This will leave a 
hole large enough to insert a binding post 
screw through. Then pry loose the flange 
that holds the brass threaded portion and 
unscrew it. 
The plug can now be connected up by 

"2"Inlernee/ 
connect/a/7s 

putting a binding post in the lower part 
of the plug, letting the head of the screw 
act as the contact, then lay the wire on 

A plug made from an old blown-out fuse by 
slight alterations only. 

the porcelain part and replace the screw 
bushing; screw it on, firmly gripping the 
wire, and the plug "est fini." 

Contributed by HOWARD L. Bascom 
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Rotary Current Rectifier 

T
HIS apparatus is designed for the 
charging of storage batteries when 
alternating current from the ser-
vice line is all that is available. 

The construction is very simple; the num-

Fig. 1 represents the standard for the shaft of 
this apparatus. 

Fig. 2 gives the template for cutting out the 
field core laminations and also shows the 
windings. 

ber of pieces should not frighten the ama-
teur who would wish to construct it. We 
give the following figures: 

Connected to a 110 volt, 50 cycle cir-
cuit, the potential is reduced to 25 volts. 
The apparatus requires 2 amperes for its 
rotation, and can give a useful rendition 
of 6 amperes at JO volts. The efficiency 
is about 55 per cent. It is clear that if 
one has no transformer the efficiency will 
be lower. The choke coil is more eco-
nomical than a rheostat for reducing the 
line voltage. 

Principle of construction: Assume a 
synchronous motor, driving a reversing 
commutator; at each half turn the current 
will be reversed so that there will be two 
half periods in each revolution. Now, as 
the synchronous motor follows the period-
icity of the exciting circuit, the current 
delivered by the commutator will always 
be in the same direction. 
We will then have to construct a 

synchronous motor and reversing commu-
tator. 
The base will be made of wood, marble, 

or brass as desired, wood being the best. 
A plank of oak 8 inches by 3 inches and 
% inch thick will answer. On this are 
mounted the bearings and their support; 
the support will be made with .2 inch iron, 
10 inches long, bent up into the shape of a 
letter U, preferably while heated. Four 
holes are bored in the bottom part as 
shown, .2 inch in diameter, and two other 
holes above, a trifle over .3 inch in diam-
eter. The whole is shown in Fig. 1; the 

Fig 3 is the strap for sustaining the magnet. 
Fig. 7 shows the commutator sections. 
Fig. 5 is the template for the rotor. 

frame is supposed to be fastened on the 
support as shown in the other diagrams. 
The field core is cut out of thin sheet 

its thickness not being vital; 1/50th 
of an inch is a good thickness. Fig. 3 
gives the profile by which the field core 
is to be cut. Twenty-five of these pieces 
are required. They are clamped together 
as accurately as possible and 14-inch holes 
are drilled as shown. They are then bolted 
together and a coarse file is used to finish 
them, and when the proper form is 

reached the bundle is dismounted and all 
small asperities can be removed by a fine 
cut file. The pieces are then put together 
with thin paper between each pair of 
plates. The fine file gives the last finish. 
The core now has to receive the field 

coil. The core is first wrapped with oiled 
silk or cloth and is then wound with 100 
feet of No. 22 insulated wire, silk or cot-
ton covered, or enameled. It is unneces-
sary to use insulating cloth between all 
of the layers, but such cloth should be 
used between every five layers. The com-
pleted field structure can now be secured 
to the base by a piece cut out of the same 
sheet iron as shown in one of the figures. 
The only delicate part of the rotor is 

the shaft. It will be advantageous to 
have the shaft turned out by a regular 
machinist. The shaft must be of soft 
steel and of the form shown. 

Bearings can easily be made of bronze 
or brass; a bronze bar % inch in diameter 
is cut to give two pieces each nearly lh inch 
long, through whose centers quarter-inch 
holes are drilled. A second hole about .1 
inch in diameter is drilled radially near 
one end of each. 
The armature or rotor is made of 25 

laminations of the same thickness of sheet 
iron used for the field core; the profile is 
shown in the illustration. The laminations 

Per,pective view of entire layout of rectifier, 
showing clearly the relation of all parts. 

are put together exactly as described for 
the field core. There is no winding on the 
rotor. 
Mounting. The frame carrying the bear-

ings is screwed down on the wooden sup-
port and the bearings are thrust upon the 
axle ends. If the play is insufficient they 
can be reamed out with the tang of a file, 
or better yet, with a piece of hard wood 
supplied with emery paste, the wood being 
of such a size as to enter the hole without 
forcing. If, on the contrary, there is too 
much play, which can be avoided by hav-
ing the axle turned up a little bit too 
large, other holes one-fiftieth of an inch 
smaller must be drilled in new bearings. 
At last when the shaft turns smoothly, 
the bearings are placed in the holes in 
the frame and are soldered In place, care 
being taken not to fill up the radial holes 
with solder. These holes are for oiling. 
When this much is done, the laminated 
core is slipped on the shaft. To do this 
it is best to prepare the bronze bearings 
like those used on other machinery, or to 
cut a thread in the radial hole. They will 
then act as collars to keep the rotor in 
place. To stop the rotor from turning 
independently of the shaft, two sheet iron 
angles are bolted to it as shown in the 
illustration, which in turn are bolted to 
the collars. A third collar is mounted 
on one side outside of the frame. 
Now the field is put in place and held 

there by the piece of sheet iron shown. 
The field must be centered accurately and 
wedged in place with wood. It will be 
attached not directly upon the support, 
but will rest upon a piece of wood 31/4 by 
214 by 1/2 inches cut out to accommodate 
the bearing frame. The thickness will be 
about lh inch so that the field will be at 
the proper height. The centering will 
have to be done by experimenting. A 

little filing may be required to give the 
last fine adjustment. 
We now have to build the commutator, 

which is turned by the motor. A piece 
of round ebonite 114 inches by % inch Is 

Frore View 

Sectior\ 

ric5 6 

M-11.4 4 

Fig. 6 shows section and front view of the 
rotor and its support_ 

Fig. 4 is the shaft. 

perforated by a 1/2-inch hole. Two special 
pieces of copper, which are to be described 
later, are put on with a driving fit. 
Finally, a brass washer is put against the 
shoulder, then the piece of ebonite, and 
the whole is secured by a nut upon the 
threaded part. 
The commutator plates are made of a 

copper tube inch inside diameter; two 
34-inch pieces are cut off and a piece cut 
off the end of each. A transverse cut a 
little more than one-half the circumfer-
ence in depth is made, and the larger 
piece removed by cutting parallel to the 
axis. 
Having progressed thus far, to test the 

apparatus the terminals of the winding 
are connected to an alternating current 
circuit at about 25 volts. The apparatus 
is started by hand, which may be done 
by winding a string around the shaft, 
starting it top-fashion, or with a little mo-
tor. The apparatus is supposed to rotate 
at 3.000 turns per minute on a 50 cycle 
circuit. If a 60 cycle circuit is employed, 
tile speed will be 3,600 r.p.m. 
A certain amount of experience is neces-

sary to succeed in starting the motor. If 
it does not start off in the first trials no 
discouragement need be felt. 
When the motor is found to run well, 

the brushes are to be made. The follow-
ing is the simplest construction: 
One of the brushes makes contact with 

the complete circle of the commutator 
nearest the bend. A terminal that is 
screwed down on the base and a heavy 
copper wire .1 inch or more in diameter, 
is passed through the hole in the binding 
post which is set parallel to the axle. The 

Fig. 8. This shows the commutator with its 
connections, for rectifying the current. 

terminal is bent up so as to come within 
half an inch of the commutator. An eye 
is bent upon the end and filled with a 
brush of copper wire made from flexible 
cord stripped and doubled as required. 
The wire brush is soldered in the eye and 
the end is evened off. The brush presses 
against the commutator ring as adjusted 
by the binding post. 
Three other brushes are held by a 

wooden disk carried by a prolongation of 
the shaft of the motor, and quite near the 
end. There are three binding posts at-
tached to this disk, one is in contact with 
the outer end of the other half of the 



Practical Electrics for October, 1923 549 

commutator, the two others with the in-
termediate part, with the two brushes 
diametrically opposite each other. The 
pressure should be very light and the 
brushes should each be about 11/2  inches 
long. The current is received by the ring 
shaped portion of the commutator and 
leaves by the intermediate brushes which 

are in contact with the cut off portions 
of the commutators. The whole is ex-
plained in the drawing of the assembly. 
The apparatus has given great satis-

faction to its constructor; it gives 6 am-
peres almost without sparking, and by 
setting the brushes one way or the other 
sparking can be almost completely pre-

vented. Some parts must be made by a 
machinist, but the cost will be very low. 
The whole bill came to about $5.00 and 
the construction involved about twelve 
hours of work. The apparatus makes 
little noise and will operate as long as 
there is current to drive It. 

M. ROUVIERE in La Nature. 

TraniFornimer. for 1190009000 Volit 

IN the construction of trans-formers for very high ten-
sion considerable difficul-

ties arise. A tension of 
100,000 volts may discharge 
through air about 71/2  inches 
between points, or about 1% 
Inches between spheres of 20 
inches in diameter, while a 
tension of 500,000 volts dis-
charges through an air dis-
tance of about 37% inches be-
tween points and a tension of 
one million volts will dis-
charge through 75 inches of 
air between points and 37% 
Inches between spheres of 20 
Inches diameter. One can im-
agine that even by using very 
good insulation and complete 
immersion of the transformer 
in oil it will still require con-
siderable space between suces-
sive layers and between these 
and the iron core of the trans-
former to prevent disruptive 
discharge. The unavoidable 
consequence of a 500,000 or 
1,000,000-volt trans former 
would seem to be extreme di-
mensions and high cost. 
A German scientist, Dr. 

Friedrich Dessauer, has dis-
covered a way of obtaining 
very high tensions with small 
and relatively low priced 
transformers. This idea was 
evolved at the very moment 
when it became necessary to 
have tensions of 200,000 volts 
and upwards for continuous 
working apparatus to be 
placed in the small rooms of 
hospitals for the purpose of 
producing extremely penetrat-
ing Röntgen rays, such as are 
used in the treatment of can-
cer. 
The new system was based 

upon the following considera-
tions: It is not difficult to 
construct a transformer for 
100,000 volts, but for 200,000 
volts about double the 
strength of insulation is neces-
sary in every direction. This 
would amount to about eight 
times the volume even if two 
transformers, connected in , 
series, are used, each of which 
would have to produce but half 
of the tension. If however, a 
group of transformers, con-
nected as a whole, are utilized 
for the purpose, it Is only nec-
essary to insulate each of 
these transformers for a cer-
tain part of the entire tension. The elec-
tric energy thus transformed through a 
certain number of transformers will 
finally be brought to the full high tension 
in the so-called high-tension transformers 
to which it is delivered and the number 
of which may be taken at will. In this 
manner, it is possible to produce ten-
sions of almost unlimited strength with 
a number of feebly insulated small trans-
formers. 

View of the great transformer set constructed in Germany for the 
development of a million- volt potentiaL 

220 V 

220 e 

By Dr. H. .echer 
Frankfort a/M, Germany 

«ow e 
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5a000 K above ground 
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/44000K above ground 

6round-; 

Core 50; 000 volts 
above groaner 

-C-
Explanatory diagrams of the connections of the induction coils, so as 

to avoid too high a difference of potential within near portions of their 
windings. 

The arrangement and connections of a 
transformer of normal type are shown in 
the diagram (A). In one field of a closed 
iron core the winding for low tension is 
placed, over this the winding for high 
tension, the one end of which is grounded. 
The windings are shown on opposite legs 
of the core for clearness. Consequently the 
other end must be insulated from the low 
tension winding and from the iron core 
for the full tension of the 100,000 volts. 

This means that the air space 
and material inserted must be 
sufficient to prevent even in 
continuous working any glow-
ing or sparking. In compari-
son with this the arrange-
ment of a transformer system 
according to the device of 
Professor Dessauer is shown 
at ( C). In front of the high 
tension transformer an insu-
lating transformer is placed 
which has to take upon itself 
part of the electric strain. 
The intermediate circuit is 
connected to the center of the 
high tension winding of the 
100,000 volt transformer, thus 
placing this circuit 50,000 
volts above ground potential. 
Each transformer now must 
be insulated for 50,000 volts, 
which is half of the entire ten-
sion. But even this arrange-
ment may be still more simpli-
fied by combining the two 
transformers according to a 
device of Professor Petersen 
and Mr. Welter, engineers; 
this is shown in diagram (C). 
Here the low tension winding 
(1) and the high tension 
winding (2) are placed side 
by side upon the same iron 
core ( 3), which, by means of 
a connection with the center 
of the high tension winding, 
as in ( B), now gets a ten-
sion of 50,000 volts above the 
earth. An equipotential wind-
ing ( 4), which is placed im-
mediately on the iron core, op-
erates to reduce the leakage. 
In this case, too, there is no-
where a tension above 50,000 
volts for between any two ad-
jacent parts of the outfit al-
though a total of 100,000 volts 
is obtained. 
A plant of this kind has 

been constructed by the Vella 
works at Frankfort a/M for 
an institution in Japan, for 
the production of a tension of 
one million volts maximum 
value, which means 707.000 ef-
fective volts. It consists of 
two symmetrical halves, each 
containing four high tension 
transformers and two strain-
ing links. The high tension 
transformers, all of equal size, 
are immersed in oil tanks, 
each oil vessel being 23 inches 
in height, 27 inches in width 
and 23 inches in length. The 
insulators carrying the con-

nections have a height of about 18% 
inches, including the terminal balls. Each 
link produces a tension of 125,000 volts 
maximum value, but their insulation, ac-
cording to the Dessauer principle, was cal-
culated for only 62,500 volts. Thus all the 
four units of each side produce together 
500,000 volts. The connection of both 
halves was grounded and the successive 
units were mounted step-fashion upon 
porcelain insulators. 
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Award5 Liu the s,50 pecall IPrñe Contet 
F CCDT junior Ellecticiciimne. and Elec.h-icall Emperimercuers 

First Prize, $25, 

Wilbur H. Yost, 

742 Bowdoin St., 

Portland, Oregon. 

Second l'rize, $15 

Michael B. Cohan, 

1009 Wolf St., 

Philadelphia, Pa. 

Third Prize, $10, 

Philo T. Farnsworth, 

639 No. 6th West, 

Provo, Utah. 

Hon. Mention, 

Lionel Nault, 

80 Murray St., 

Sherbrooke, P. Q. 

First Prize 

Electric Fireless Cooker 
By W ILBUR H. Yowl' 

A. C. 
r-31.1 

CID 

/5n  

Table 
P017 

Magnet— 

Th s apparatus by the action of an alterna ing 
current, produces heat sufficient for cooking. The 
currents induced in the core of the magnet do the 
work. 

FIRST wind a powerful electromagnet with No. 6 or 8 cotton covered wire, on 
a frame of silicon steel, cut as in ( A). 
Wind for 110 volts alternating current. 
Mount this magnet underneath a wooden 

table as in ( B). Leave top of table 
free. Connect the magnet coil with a 
concealed switch. Set an aluminum pan, 
over this magnet, on top of the table; and 
when an alternating current is turned on 
the pan will get hot enough to fry ham 
and eggs. This is due to the heating ef-
fect of the eddy currents set up in the 
pan. 

Second Prize 
Chime Clock Light 
By MICHAEL B. COHAN 

e70Citer Lane 

Iron 
1/),9Pert 

Bell__ ----- _ 
iransformer 

Attachment for a 
lamp to be lighted; 
the contact between 
closes the circuit. 

Chime 

toile' e maias 

chime clock which causes a 
each time the ring is given 
the hammer and the gong 

ANOVEL and somewhat mystifying 
light can be produced on a chime 

clock in the following manner: 
First of all take the back of the clock 

off and look at the "works." Usually in a 
clock of this sort there is a heavy coil of 
steel, which is its gong, supported by an 
iron rod with the hammer above. Under 
the hammer head is a small piece of felt 
which should be removed. This is only 
placed there to give a softer ring to the 
chimes. A light ( 40 candlepower, 6-volt) 
which is supplied with current from a bell-
transformer is concealed in the ornament. 

$50 IN PRIZES 
A special prize contest for Junior 

Electricians and Electrical Experi-
menters 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. 

The effect can he readily imagined. 
When the clock is about to strike, say ten, 
the knocker hits the gong, ringing it and 
also closing the circuit and lighting the 
lamp, once for each stroke of the hour. 

Third Prize 
A Tesla Coil Electric Sign 

By PHILO T. FARNSWORTH 

OF the many uses of the Tesla coil per-
haps the most important is for adver-

tising. It is at any rate a most effective 
means of advertising all electrical ap-
paratus. The possihilities are endless. 
Almost every experiment performed with 
the Tesla coil serves for advertising pur-
poses. 

The construction is shown in the dia-
grams. Two sheets of bakelite about one-

eighth inch thick are coated on one side 
with tinfoil and shellacked together with 
the foil in the center. Figures are then 
painted on the outside to the outline of 
which fine wires are cemented. Many beau-
tiful effects can be obtained in this man-
ner, such as waves, aurora, and lightning. 
The coil can also be made to show various 
trade-marks, names of magazines, etc. 

5/770// wire 

igaite/iié '-Tinfoil 
Electric sign which produces an effective display 

of letters or other desired description or design. 
utilizing high frequency current. 

Wire ranging from No. 20 to No. 30 is 
used, depending upon the capacity of the 
Tesla coil. 

licmarcable Mention 
Sign Flasher 

By LIONEL NAULT 

IN the illustration is shown a simple and practical way of making a sign flasher. 
Except for the two distributing posts ( A) 
and ( B) and the oscillating distributing 

Sign flasher operating by an oscillating dis 
tributor actuated by an electro-magnet. 

arm ( C), tlae idea is the same as that of 
a slow ringing bell. 
The aria ( C) is cf wood with a copper 

strip or even a copper wire run along the 
edge, free from contact with any other 
part. This is connected to the two screws 
on the ends of the arm. The distributing 
posts are easily made, either of metal or 
wood. 
The apparatus works in the following 

manner: In turning on the current, the 
effect is the same as that of an ordinary 
door bell, but the current passing through 
the distributing aril) is interrupted every 
time it leaves one distributing post to go 
to the other. By this movement, the lights 
are lighted and turned out in succession, 
and the action Is repeated as long as the 
current is allowed to pass. 
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Awards ñn Odd EllectricaR Emperieiruce Contest 

First Prize, $20 

Arthur Flinner, 
Wichita 
Kansas 

Second Prize, $10 Third Prize, $5, 

Arthur A. Kremer 
St. Cloud 
Minn. 

Harold Hughes 
Worcester 

Mass. 

Fourth Prize 

Ferrai De Smith 
Richmond 

Mo. 

First Prize, 2 

Ball Lightning 
By ARTHUR FLINNER 

Ball lightning has been one of the world's 
meteorological mysteries, and this experience 
proves that there was a real electric discharge. 

M Y grandfather was sitting in the din-
ing room of his house on a farm 

when lightning struck the house. A ball 
of fire as big as a man's two fists rolled 
across the room in front of him. The 
door leading outside was open and a dog 
was lying on the steps. The ball of fire 
killed that dog, then rolled down into the 
cellar, where it killed another one. 
While there it split a heavy sill, making 

a bump in the floor. It also magnetized 
all the steel in the house. It seemed to 
have a grudge against dogs, because 
little else was harmed. 

Second Prize, ei 
The Three-Brush Dynamo 

By ARTHUR A. KREMER 

T was about a year ago, during the 
1 month of August, that I had an odd 
electrical experience. While the motor 
of our Dort ear was running I thought 
that I might as well try to stop the motor 
by disconnecting the battery terminals. 
When I had disconnected them I found, 
to my surprise, that the engine did not 
stop. 

The third brush dynamo is known to 
source of various surprises. Here one 
readers tells one of his. 

be the 
of our 

I next thought of turning on the elec-
tric lights. All the lights went on. I also 
turned on the dash lamp. But there was 
a difference in the lights. They all flick-
ered, and were unusually bright. 

Next I thought I could make the lights 
still brighter. So I opened the throttle 
of the engine a little more. But then all 
the lights went out; the current destroyed 
the filament. 
From that time on I made up my mind 

never again to try that particular stunt. 

$37.50 IN PRIZES 
We take pleasure in offering a 

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

First Prize   $20.00 
Second Prize   $10.00 
Third Prize   $5.00 

Fourth Prize   $2.50 

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

the more chance you have to win a 
prize. 

Illustrations are not necessary, 
but the letter should be either type-
written or written in ink. No pen-
ciled matter can be considered. 
Write only on one side of the paper. 

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

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

ment should be addressed Editor, 
Odd Electrical Experiences, care 
PRACTICAL ELECTRICS, 53 Park 
Place, New York City, N. Y. 

To burn out four lights at once was too 
much for me. 

(Our readers are referred to Mr. H. 
Highstone's valuable article on the "Three-
Brush Automobile Generator" in PRACTI-
CAL BLEcTRIcs, June, 1923, p. 357.) 

Third Prize, $5 
A Trolley Car Shock 
By HAROLD HUGHES 

THE following incident occurred about 
two years ago on an electric steel body 

car. One winter morning I took a seat 
in the car and as my feet were cold I 
put them on the heater and rested my 
hand on the window-sill. At once I was 
thrown out into the aisle. The conductor 
came over and asked me how it happened. 

I told him I did not know, so he sat in 
the seat, but was not affected in any way, 
and he asked me if I was fooling. I said 
no, and that I would show him how it 
happened; putting my feet on the heater 

In one of DeMorgan's novels, "Somehow Good," 
a shock received in a trolley car, produces am-
nesia. Our contributor's memory was certainly 
not affected by tile shock he received. 

and one hand on the sill I was again 
thrown out into the aisle. I found out 
that the heater was grounded. The car 
was made of steel and was grounded by 
the track, so that when I put my hand 
on the window-sill I came between the 
heater and the grounded car. 

Fourth Prize, $2.50 
Live Dead Wires 
By FEREAL DE SMITH 

W E had strung about a mile of No. 8 
bare copper wire four feet below a 

transmission line of 33,000 volts. Our 
bare wire was well insulated from the 
cross-arms by 5,000-volt insulators, and 
was not connected at either end. 
During the night a farmer called and 

said that the wires had set fire to a dead 
tree and embers were flying toward his 
haystack. 
When I got there I found the supposedly 

dead wire would rub the limb i•nd sparks 
would fly and the limb would blaze. 
The trouble was only the induction 

from the transmission line above. After 
the supposedly dead wire was grounded 
all trouble ceased. 

A presumably dead wire was the cause of a 
dangerous discharge when it touched a tree, so 
as to threaten the setting on fire of an adjoining 
hay stack. Grounding the wire did away with the 
trouble. 
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unior Electrician 

Electric Bell 

AVERY simple single coil direct stroke 
bell is shown in the accompanying 

illustration. 

A direct-stroke bell of very simple construction, 
one which a junior electrician can build for him-
self. 

The wooden base (A) is cut out as 
shown and the gong ( B) is bolted to it. 
A solenoid (C) is fixed to the base about 
one-quarter inch from the gong. (D) is 
the solenoid core, which may be an iron 
bolt about three-quarters inch longer than 
the solenoid. A piece of spring brass is 
bent as shown and fixed to the lower end 
of the core. ( F) and ( F1) are pieces of 
brass bent to make contact with this piece. 
Two binding posts are mounted on the 
hase and the bell is connected up as 
shown. 
When the circuit is closed the solenoid 

core is pulled up and strikes the gong, 
being raised by the attraction of the coil. 
When the core rises it breaks the contact 
at ( F) and ( ii"), opening the circuit, 
allowing OW core to fall and to make con-
tacts at ( and ( F') again. This action 
is repeated as long as the external circuit 
is closed. 

Contributed by ROY C. HUNTER. 

Simple Sign Flasher 

HEREWITH is a simple device which 
will control a number of lights, and 

A sign flasher operated by the commutating 
drum principle, and turned by a miniature elec-
tric motor. 

may be easily made from parts found 
lying around almost any shop. 

A cylinder is made from insulating ma-
terial such as wood or fiber, and is 
mounted on a shaft, which in turn is 
mounted on a wooden base. On the sanie 
shaft with the cylinder is placed a large 
pulley which is connected with a motor by 
a belt. On the cylinder are fastened a 
number of metal pieces ( preferably cop-
per or brass). These may be fastened 
with small wood screws. All the pieces 
of metal on the cylinder are connected 
together with wire and connected to the 
metal shaft. The shaft is supported by 
two metal pieces through which the cur-
rent passes as shown by dotted lines, 
Fig. 1. 
On the side of the cylinder are placed 

a row of metal pieces which serve as 
brushes, each being connected to one or 
more lights. If desired, two rows of the 
brushes may be used. The illustration 
shows how the connections are made. 

Contributed by EVERMONT FISEL. 

W HEN this number will have 
reached the hands of our read-

ers, the $100 Spark Plug Contest an-
nounced in our September issue will 
he open for some time, as it does 
not close until October 15, 1923; the 
results will be published in our No-
vember issue. 
We hope that this will have the 

same interesting and widely distrib-
uted response which has attended 
all our other contests. 
The prizes have been already an-

nounced, and while the winners will 
be gratified by the reception thereof, 
they will also be interested in hav-
ing their articles published by us. 
to be read by our many readers. 

No-Current Relay 

RECENTLY I had occasion to build a 
little charging board to "kick juice" 

into the radio battery and improvised a 
little no-current relay that might interest 
the great fraternity of wire twisters. As 
we all know, a storage battery works 
both ways: it takes stuff while the charg-
ing current is on. and should the charg-
ing current be cut off accidentally or 
otherwise, it kindly gives back all the 
current and then some. and has to be re-
charged. 
A no-current relay prevents this nicely 

and one can readily be constructed from 
a hell or buzzer and a few odds and ends. 
As shown in the illustration a stiff arm 
is riveted to the araniture of a buzzer. 
A strip of heavy brass bent at the end 
as shown does the trick. Two contacts 
are attached to a wiefal block in such a 
position that the bent part closes the 
circuit when raised into place. A small 
knob from a pot lid fastened to the end 
of the strips makes it look complete. 
Now the winding must be suited to the 

current to be handled by the relay. De-
termine the amount of current to be used 
and allow 1.000 circular mils for each 
ampere and select the size of wire hav-
ing this area from a wire table. Wind 
the coils full and connect the ends as 
shown In the wiring diagram. 
The relay Is simply connected in series 

with the source of current and the bat-
tery. When you want to charge push the 

arm up into place and it will stay there. 
A break in the current lets it drop under 
the influence of the spring shown and the 
circuit is open and stays so. Be careful 
that the armature does not touch the 
poles of the coils when the relay is closed 
or it might stick and then Battery-Blooie. 

Contributed by M. R. MCCABE. 

110 I? D.C. 
,-Latne, bank 

An apparatus called .a no-current relay. It 
cuts off a storage battery from the charging cir-
cuit, when there is danger of its discharging 
itself through the same. The cessation of the 
charging current from any cause opens the cir-
cuit by electro-magnetic action. 

Watch Alarm 

ASIMPLE alarm can be made in the 
following way: Remove the glass, the 

minute and the second hand from a watch. 
Then take a strip of springy brass, a little 
longer than the diameter of the glass. 
Wind a few turns of insulated bell wire 
on this, removing the insulation from the 
ends and twisting them together. Bend 
the brass slightly and spring it into the 
groove originally meant for the glass. 
Bend the twisted ends of the wire down-
wards so that the hour hand will touch 
them on its way around. The watch is 
now placed in circuit with the bell and 
battery, as shown in the diagram, and the 
alarm is finished. 
By turning the strip around in the 

groove the alarm can be set for any hour 
desired. The bell can be left out and a 
buzzer used instead. With this under one's 
pillow there is no disagreeable noise to 
waken the rest of the household. 

Contributed by ERNEST FREDERICK, 
Berlin, Germany. 

A ordinary watch arranged to close a bell cir-
cuit, so as to give an alarm for awakening the 
sleeper. 
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Simple Jack Switch 

W HEN one possesses a small switch-
board to control motors, testers, 

bells, etc., it is somewhat costly to use 
either snap-switches or knife-switches. 
However, this cost may be reduced a bit 
by the use of a small piece of mechanism 
which I am about to describe. 

Very simple jack switch made out of every-day 
material, yet which, with a little taste, can be 
made to rival the purchased ones in appearance. 

In the panel of the control board a hole 
about 14 of an inch is made. On the back 
of the board two pieces of quite stiff brass 
or copper are placed, one just above and 
one just below the hole. They are placed 
as shown, and are about three-sixteenths 
of an inch apart. This can be termed a 
"jack." One wire isa.soldered to the one 
strip and the other wire is soldered to the 
remaining piece. Now it is necessary to 
make a plug. To do this, obtain a bright, 
long copper rivet just 1/2  of an inch in 
diameter, and to the end where the head 
is, attach a neat-looking handle of some 
insulating máterial. 
To make a connection, push the plug 

into the hole. It will come in contact 
with the two strips of metal and the cur-
rent will flow through the plug to the 
other side. 
This little connector can be made at a 

minimum cost, and is quite efficient. Of 
course, the greater the current the larger 
the jack and plug must be made. 

Contributed by LLOYD L. CHAFFER. 

High Voltage Laboratory Battery 

THE author has recently constructed 
a storage battery which has given 
very good results. It consists of ten 

cells giving over 20 volts and about 4 am-
pere hours. Due to the method of con-
struction and materials used, the entire 
thing did not cost over $1 in actual cash. 

Separators larger 
all around 

_/• 
ice proof spacers "Plates xZj 

The making of a storage battery with small 
square jars designed to give high voltage rather 
than high amperage. 

It will be noted that square jars are 
utilized. These are medicine bottles, all of 
the same size, with the tops cut off. The 
ones used were approximately 71/2 " high, 
21/2 " wide, and 11/2 " thick. They were cut 
off 31/2 " from the bottom, giving jars 31/2 " 
by 21/2 " by 11/2 ". 
Any method of bottle cutting may be 

employed, but the author secured good re-

suits by the following procedure: First, a 
tile is moistened with turpentine and a 
fairly deep scratch is made where the bot-
tle is to be cut. Then a piece of iron wire 
is heated to a red heat and held on the 
file mark in the direction that the cut is 
to go. The bottle will crack just where 
the hot wire was placed. This is repeated 
until a crack is made all around the bot-
tle, after which the top will drop off. The 
sharp edges of the glass are smoothed 
with a carborundum slip or whetstone. 
The jars are coated with paraffin at the 

top to prevent the acid from creeping. 
The plates are cut from discarded auto-

mobile battery negative plates which can 
be obtained at any battery station for the 
asking. Pick out the best plates and a few 
good separators. The plates are cut into 
four pieces with large tin snips. The plates 
are 2:je high and 21/8" wide to fit a jar 
of the size mentioned. Negative plates are 
used for both the negative and positive 
plates of the battery. This Is the easiest 
and most satisfactory way as they form 
very quickly. It will be found that after 
about five hours at 1 ampere the battery 
will hold a good charge. 
Lead strips about 3/32" thick, 1/2 " wide, 

3" long, are used to connect the cells. 
These must be "burned," not soldered, to 
the plates. A sort of half mould is used 
as shown. The connector and plate should 
be filed to a bright surface and then placed 
in the mould as indicated. A soldering 
iron is heated to nearly a red heat and 
then held on the joint just long enough so 

Stagger confitotors as shown 

Connections for the storage battery illustrated 
in the preceding column, showing how the con-
nections are to be staggered. 

that the two ends melt and run together. 
The connectors can be cut from sheet ma-
terial or moulded from scrap lead in a 
mould also shown. Two plates should be 
burned on the end of each connector ex-
cept the end ones. Be sure to burn the 
connector on the corner of the original 
auto battery plate so that there will be 
some metal to melt upon the strip. 

Sulphuric acid and water are mixed to 
give a specific gravity of 1.300 to provide 
the electrolyte. Be sure to pour the acid 
into water slowly and stir constantly: 
Enough should be put in each cell so as to 
cover the plates. Put It in when cold. 
The plates are assembled by placing a 

separator between them, grooved side to 
the positive, and binding the pair with a 
rubber band. The separator extends fur-
ther down than the bottom of the plates, 
so as to keep them from touching the bot-
tom of the jar where sediment is likely to 
collect and short circuit the plates if it 
connects adjacent ones. The end connec-
tors have binding posts as shown in the 
illustration. 
The cells are kept in a box of proper 

size, which has been given a good coat of 
acid proof paint or varnish. The author 
used a cigar box, 71/2 " long, 5" wide and 
2" high, inside measurements. The cover 
of the box was used as a cover for the 
unit, as Individual covers would be too 
complicated. 
Do not charge at a rate of over 1 am-

pere. An electrolytic rectifier provides a 
simple and cheap means of charging from 
an A. C. circuit. 

If more than 20 volts is needed, extrk 
cells can be made and hooked up in series. 
Twenty cells ( 40 volts) will easily run a 
small arc light. This Is not a so-called 

storage "B" battery as used In radio, this 
one being much larger and having greater 
capacity, although it may be used in radio 
work if desired. 

Contributed by HARRY R. LUBCKE. 

Simple Wall Insulator 

MICA DISC 
REMOVED 

CAN BE COUNTERBORED FOR 
THICK WOOD 

/„.2. DRILL 

WIRE PUT 
THROUGH 

HERE 

Wall insulators for passing a wire through a 
partition with perfect insulation, using an old 
plug fuse socket. 

AN old plug fuse forms the base of a 
very simple and efficient wall insu-

lator which can be made in a few minutes. 
As will be seen in the diagram, it is only 

necessary to remove the mica disk and the 
brass connection at the bottom of the fuse. 
The fuse should also be cleaned of any 
fuse wire that might remain. 
To install the insulator a fifteen-six-

teenth inch hole is drilled at the desired 
place through panel or wall and the in-
sulator is screwed in as if it were being 
screwed into a regular socket. The wire 
is put through the hole in the center. 
This insulator has an advantage over 

the porcelain tube variety in that it is 
held solidly in the wall. 

Contributed by HARRY R. LUBCKE. 

Printers' Dryer 
I N a job printer's shop I visited, the other 

day, I noticed that the printer had taken 
two open-coil flat-bed electric toasters or 
toaster stoves, and had mounted them up-
side down so that their heated surfaces 
were lifted about one inch above the 
table top. 
Traveling across the table he had then 

arranged a wide cloth belt on which, at 
one side, he laid the "wet" cards or small 
sheets as they came from the press. As 
these cards were carried under the glow-

ELECTRIC TOASTERS 
MOUNTED UPSIDE DOWN 

Two e ectric toasters inverted above a traveling 
band are used to dry pictures for printers or 
photographers. 

ing toasters, the ink on them was quickly 
dried and they emerged at the far side, 
ready for use, without "offsetting." 

This home-made electric drying outfit 
enables this printer to handle many rush 
jobs, which would otherwise take several 
hours extra to dry sufficiently to be 
handled. 

It is evident that there are many opera-
tions to which this arrangement could he 
applied.—Eleetrical Merehandizing. 
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Window Closer 

A WINDOW closer to be operated by an 
electric circuit, is shown here; the 

closer is always out of sight and allows 
the window to be raised to any height. 

Fig. 1 (A) is a piece of india rubber 
fastened to the brass bar ( B). ( S) is a 
support on which ( B) is pivoted. The 
spring ( 0) presses against ( B) and holds 
(A) pressing against the window. An 

The above diagram shows a window closer. Fig. 
shows the India rubber piece (A), which holds 

the sash up or down and when released the sash 
falls. Fig. 2 shows how a number of windows 
may be connected and operated from the one 
switch. 

armature ( G) is fastened In the middle 
of ( B). The electromagnet is fastened 
under ( G) so that when current passes 
(G) will be attracted. This draws the 
india rubber back and the sash is free to 
descend. 

Fig. 2 shows the connection of five 
closers operated by one switch. The 
switch may be placed on the first floor of 
the house so that during a rain the win-
dows may be closed all at once from the 
first floor; or it may be used in connection 
with a rain alarm. A weight is placed on 
top of the window sash so that it will 
descend. 

Contributed by W ILLIAM MEAGHER. 

Wireless Switch 

THE diagram illustrates a wireless 
switch which is operated by clapping 

the hands or producing other vibration. 
The arm ( A) is similar to the arm 

found in the Radio Rex, a toy dog which 
jumps out of his house when the hands 

This switch is based upon the rise of a deli-
cately poised gravity connection such as utilized 
in the well-known radio-rex toy. Clapping the 
hands opens the switch. The magnet attracts its 
armature and the light is extinguished. 

are clapped. (A) should be delicately 
suspended so that it makes a light contact 
with ( 1). 
The main switch can be turned off and 

yet the light burns as shown by the dia-
gram. 
Then after the person is, say, in bed, 

he claps his hands and out goes the light. 
The clapping vibrates ( A), which opens 
that circuit and causes the current to flow 
through magnet ( M). The said magnet 
then draws over its armature ( B), there-
by turning out the light. ( B) is part of 
the magnetic circuit of ( M). 
Needless to say, the magnet (M) must 

be well insulated from the core so as to 
prevent the current from flowing through 
it, or the circuit can be arranged as 
shown by dotted lines ( C). 
The whole secret lies in the arm (A) 

and one must experiment to cause It to 
jump easily. It will help some to mount 
the apparatus on a sounding board such as 
a cigar box. 

Contributed by W ALTER LINDQUIST. 

Interesting Articles to Appear 
In November Issue of 
Practical Electrics 

Mercury Vapor Arcs. 

By Allan R. Kenworthy. 

Floating Needles and the Magnet. 

By Dr. Albert Neuburger, 

Berlin. 

Carbon Disc Rheostat. 

Finding Positive Pole. 

Thermic Telephones. 

Concluded. 

Little Known Methods of Produc-

ing Electricity. By Raymond 

B. Wailes. 

Electric Cutter 

THE electric cutter described here has 
been used with great success for cut-

ting jars, bottles, large diameter glass 
tubing and gauge glasses, to any desired 
length. 
The appliance consists of a high resist-

ance wire strung between two upright 
supports mounted on a base. Fiber arms 
fastened to the tops of the supports and 
carrying binding posts hold the strung 
wire securely. A short length of nichrome, 
silchrome, kromore, or other high tempera-
ture nickel- or silicon-chromium resist-
ance wire serves admirably for the cut-
ting element. German silver wire can-
not be used for any length of time, for 
it slowly oxidizes and breaks. 
A resistance composed of several turns 

of the same resistance wire wound upon 
an asbestos or slate form is used in series 
with the wire cutter, the cutter and the 
resistance being inserted in series with 
the 110-volt A. C. or D. C. circuit. Enough 
wire should he wound upon the resistance 
so that when the current is passing 
through it and the cutting wire, an almost 
bright red heat is obtained on both. The 
resistance should be enclosed in a tin box 
containing asbestos so that fire danger 
is eliminated. 
To cut a bottle or large diameter glass 

tube, file a mark half an inch long on the 
piece where the cut is to be ma& and in 

the direction the cut is to folloW. Now 
with the cutter wire heated apply the 
rile mark to the wire and rotate the 
article. The crack produced can be easily 
led around the entire diameter by rotat-
ing the bottle, if a steady hand is used, 
always coating exactly even with the start-
ing crack. The sharp edge of the article 
can be smoothed with emery paper, with 
a whetstone or on a plate of glass with 
turpentine and sand. 
A small metal saddle fastened upon the 

The apparatus shown is for the purpose of cut-
ting bottles. It maintains a wire at red heat and 
when the bottle has a little scratch made upon it, 
it can be cut very accurately by the effect of the 
heated wire on the glass. 

front of the electric cutter, as shown, en-
ables very short lengths of tubing to be 
cut from glass tubing or rod. After filing 
a starting mark upon the tube, the tube 
is laid In the saddle, with the filed portion 
upon the metal saddle. A sharp rap with 
the file will break off the portion protrud-
ing upon the opposite side of the saddle. 

Contributed by RAYMOND B. W AILES. 

Refrigerator Pan Alarm 
TN view of the inconvenience caused by 
1 refrigerator water overflow, the alarm 
illustrated herewith may interest many of 
our readers. 

Being composed of a single unit stand-
ing on the floor, and designed to extend 
over the edge of the pan, the device can 
be pushed in and out as well as set to one 
side when emptying the water. 
The diagram is fully explanatory; most 

of the necessary material, with the ex-
eeption of the battery, is likely to be 

LIGHT FLEXIBLE WIRE 

WOOD FRAME 

SWITCH 

SCREW LOOSELY 
F IN« TO SERVE 
AS FULCRUM 

SECTION 
OF 
PAN 

VERY LOOSE 
FIT IN MI ES 

An elaborate water alarm which is supposed to 
be for a refrigerator pan, to warn of danger of 
overflowing, hut will have numerous other appli-
cations. This apparatus can be adjusted for dif-
ferent levels. 

found in the junk corner of nearly any 
workshop. 
The device is adjustable as to the water 

level at which the contacts are closed, by 
sliding the cork up or down the float rod. 

Contributed by JOHN W . KRONS. 
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Tools From Magnets 

AN old telephone magnet can be utilized 
in constructing this wrench. The 

ends of the magnet are to be forced to-
gether, so as to make it fit the smallest 
nut necessary. The magnetic force of the 
magnet helps to keep the magnet in place 
on the nut. Notches should be filed in 

r7led 
51\arpelcee 

prokerle 

Magnetized screw-driver and wrench made out 
of discarded magnets; the quality of the steel and 
the magnetization of the tools given them value. 

the magnet as shown in the illustration. 
A handy screw-driver can also be made 

from an old magnet by remodelling it in 
the manner shown in the next illustration. 
This Is an ordinary magnet bought in a 
toy store. The force of the magnet helps 
to keep the tool's edge in the notch of the 
iron screw. 

Contributed by DONALD JOHNSTON. 

Electric Phonograph Stop 

(E) IS the top of the phonograph, (A) is the turntable, (C) the repro-
ducer, ( B) the stop. 
A pair of bell magnets are mounted so 

that they will draw evenly on the handle 
of the regular stop. They are shown at 
(F) in the diagram. 
A brass strip is next bent as shown 

in the small figure. Place it on the ma-
chine as shown at ( D) and fasten one 
of the electric circuit wires to it. 
Fasten a wire to the reproducer arm 

In series with a couple of dry cells and 
the magnet. Connect the wire from the 
brass strip to the other terminal of the 
magnet. 
The operation is as follows: When the 

reproducer reaches the end of the record, 
It touches the brass strip and closes the 
circuit, exciting the magnet. The magnet 
draws the stop or brake arm, which stops 
the phonograph. 

Contributed by FRED HALL. 

Very simple electric stop for arresting a phono-
graph when it reaches the end of the piece it is 
playing. 

Announcing Sign 

THE following materials are required 
to make this combination name-plate 
and "Not at Home" sign: 

An old tin box about six inches long, 
four inches wide and one inch high, an 
electromagnet, a flashlight reflector and 
bulb, two binding posts ( from a worn-out 

dry cell), a piece of soft iron bent in the 
shape of the lever in the diagram ( Figure 
'2), a piece of light metal ( such as tin or 
aluminum) about five inches long and one 
and one-half inches wide, two pieces of 
tin about three inches long and one-half 
inch wide, enough screws to put the con-
trivance together and fasten it above the 
push-button. 

First cut a piece of tin about three-
fourths of an inch wide and five inches 
long from the front of the box, three-
fourths of an inch below the top of the 
box. On the inside of the box put a piece 
of glass over the hole and fasten by bend-
ing about one-fourth of an inch of tin at 
each end of the slit, over it. After sup-
porting the glass tight, procure an old 
electromagnet from a worn-out electric 
bell and fasten this to the bottom of the 
tin box, inside and about in the center. 
Next put a bolt about three-fourths of 

an inch long in from the back of the box, 
and fasten it to the back by soldering. 
Put a nut on the screw, then the lever 
(which has a hole In the center) the 
screw, and then a second nut to keep the 
lever in place. One end of the lever has a 
piece of cardboard glued to the bottom to 
keep it from sticking to the electromagnet 
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Door sign operated by electricity, so as to indi-
cate when the occupant is out or when he will 
return, and to give any other information of that 
character by the touching of a button. 

when the current is off, and is placed so 
that it is about three-eighths of an inch 
above the electromagnet. The other end 
cf the lever Is fastened with a bolt or 
rivet to the center of the bottom of the 
long piece of tin. This lever is so pivoted 
that when the magnet pulls the armature 
end down three-eighths of an inch, the end 
fastened to the piece of tin will rise three-
fourths of an inch. On the lower three-
quarters inch of this piece of tin are 
printed the words "Not at home, Call 
Again." On the upper three-quarters inch 
is printed the name of the person resid-
ing at the house. 
Two small pieces of tin are bent so as 

to form a vertical groove to guide the 
large piece of tin when being raised by 
the electromagnet or lowered. The flash-
light hull) in the reflector Is placed at the 
side and in the front of the box, out of 
sight, but so that it will throw light on 
the large piece of tin when the button is 
depressed. The electromagnet and flash-
light bulb are connected in series and the 
wires go to the insulated binding posts at 
the back of the box. 
The combination name-plate and "Not 

at Home" sign is then connected as shown 
in the diagram with the hell, push-button, 
battery and two-point switch. 
When you are at home, and the button 

is depressed, the bell will ring, but the 
name-plate will show your name only. 
When you are not at home, and the two-

point switch is turned to the other side, 
and the button is depressed, the bell will 
not ring, but will raise up the piece of tin 
high enough by means of the electromag-
net to show the words "Not at Home, Call 
Again." When the button is released, the 
piece of tin will fall again so as to show 
only the name. 

Contributed by JOE CLEVELAND. 

Magnetizing With Buzzer 

Magnetizing a screw-driver with a buz•er or 
electric bell—a rather interesting experiment and 
one which is easily tried. 

THE blade of a knife or the end of a 
screwdriver can be magnetized quickly 

by using a spark coil and four dry cells, 
or, better yet, a 6-volt storage battery. 
One or the other of these is to be found 
in most homes or workshops. 
When the battery is connected to the 

spark coil the buzzer will operate; then 
hold the handle with a piece of rubber, 
run the blade between the two points of 
the buzzer several times, and it will be 
magnetized. The blade is to be held so as 
to barely touch the contact points, so 
that they can be working constantly. 
While it is hard to believe that any-

thing can be magnetized in this way, one 
can easily be convinced by trying it. 

Contributed by EDWARD HILBERT. 

Electric Latch 

By placing this contrivance on the door of my laboratory, I am enabled to 
leave or enter by simply stepping on a 
button and pushing the door open with 
my foot. This, of course. Is a convenience 
when both arms are occupied. 

(C) is an iron rod pivoted at (A), so 
it can work freely up and down; ( B) is 
a spring; ( D) is a stop; ( E) is the hasp; 
(A) is an electromagnet. The wires from 
the electromagnet connect in series with 
a push-button and battery. 
When the button is pressed, the e ectro-

WALL 
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TO PUSH BUTTON 
AND BATTERY 

Electric door latch which is released by closing 
an electric circuit, either by an ordinary button 
or a concealed key. 

magnet is excited and pulls the iron bar 
(C) down, thereby lifting its other end 
from the hasp. The door may then be 
pushed open. 

Contributed by FRED HALL. 
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Odd Batteries 

THERE are numerous places about the 
house where the electrical experimen-

ter possessing a radio head set can find 
or produce minute currents of electricity. 

It is quite well known that a dime and 
a copper cent separated by a small corner 
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Three examples of the production of currents 
of electricity from unusual sources, such as a 
fountain pen, a lead pencil, or the cover of a fruit 
jar, which class of experiments can be extended 
to many other objects. 

of wet newspaper constitute a miniature 
battery, and will produce enough current 
to make a very audible click in a tele-
phone receiver. The sensitive radio head 
set will detect the current in quite a num-
ber of other places or arrangements. 
A thimble partly full of salt water may 

be set on one terminal and a click will 
be heard whenever the other terminal 
of the head set is plunged in the water. 
A fountain pen containing ink is also 

a battery. Shake out a big drop to the 
end of the pen and touch one terminal 
to the drop and the other terminal to the 
metal pen above the drop. A click will 
be heard in the receivers. 
A lead pencil with metal ferrule and 

rubber eraser gives another element for 
a battery. Remove the rubber eraser 
from its holder and squeeze a drop of 
orange juice into the recess left on the 
pencil top. One terminal touched to the 
metal of the holder, and the other to the 
lead at the point, will be followed by a 
click in the receivers. 
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A thimble, with salt water, are elements in 
one little battery; the upper figure shows a coin 
battery, and the general way in which the minia-
ture batteries are connected to the head-set. 

A zinc fruit jar cover will also yield a 
wee bit of electric current. A drop of 
lemon juice is placed on the zinc cover. 
A small piece of copper wire wrapped 
around one terniina I of the receivers and 
held in the drop of lemon juice, but not 

touching the cover, is the first require-
ment. Rasping the other terminal on the 
zinc cover will produce a corresponding 
rasping sound In the receivers. This ex-
periment is equally successful using the 
zinc lining to the refrigerator and a drop 
of vinegar as the electrolyte. 

In connection with the short list of 
experiments I have outlined, I am wonder-
ing if some of the readers of PRACTICAL 
ELEcratcs would not find it possible to 
find a number of other places about the 
house where minute currents can be pro-
duced, using simple materials. 

Contributed by B. W. CURRY. 

Electric Saw 

AT first glance the electric saw de-
scribed in this article appears to 
be nothing more than a novelty. 

But despite its looks it is really a very 
useful device for certain classes of work. 
This apparatus operates by the utiliza-

tion of a heated wire; the wire, main-
tained at a red heat, burns its way 
through anything inflammable, or possess-
ing a low melting point. Although best 
adapted for light work such as card-
board, hard rubber or other similar sub-
stance, bristol board, thin wood like cigar 
boxes and the like, it has under test cut 
an inch square piece of hard wood in two. 
A slight sawing motion makes it cut 
several times faster. 

An electric saw, a very interesting and in many 
cases exceedingly useful article, for cutting wood 
and similar materials by a hot wire. 

The surface of the material cut has a 
brown, highly polished look, due to the 
heat, but a rub with fine sandpaper will 
remove this. The feature that makes it 
practical is that the frailty of the sub-
stance to be severed is no hindrance to 
smooth cutting. The saw "eats" its way 
through without the harmful pressure and 
motion of the regular toothed saw. As 
an example of the delicate work possible 
the fact may be cited that as a "trick" I 
was able to cut a match stick into four 
parts lengthways. 

It takes but a few minutes to con-
struct. The materials necessary are a 
10-inch strip of brass or tin, a wooden 
handle and two or three dry cells for 
current. As shown in the illustration 
the metal strip is bent double and at 
one end a fine slot one-fourth inch long 
is cut, while the other end has a slot a 
half inch long and one-fourth inch wide 
cut out. The end with the large slot is 
fastened on the end of the handle with 
two small screws. 

Next a hole is bored through the handle 
at a slight slant so as to miss the end 
of the strip. A tiny screw hook or small 
bent nail is driven in the wood at the 
end of the handle exactly in the center 
of the slot or opening in the strip. Two 
wires from the dry cells are brought 
through the hole in the handle and then 
one wire is soldered to the strip and the 
other to the hook. Heavily insulated wire 
is best to prevent a short circuit. A thin 
piece of iron wire (a piece of screen wire 
will serve excellently), one-inch long has 
a small loop at one end and a knot at 
the other. The loop is slipped over the 
hook and the knot is pushed into the 
small slot so that it is held straight by 
the springiness of the metal strip. 

When the current is turned on from the 
batteries the iron wire will glow at red 
heat, if the current is strong enough; a 
rheostat should be placed on the circuit to 
regulate the current. I have found that 
the best temperature for use at all times 
is not a full red heat, but where the wire 
is just on the point of becoming red, while 
still black in color. 

Contributed by H. P. CLAY. 

Rain Alarm 

AVERY simple and efficient rain alarm 
can be made from an old burnt-out 

incandescent lamp. 
A 75- or 100-watt incandescent lamp is 

obtained. It should be an old style tung-
sten lamp. The top is cut off as shown 
in the illustration. The filament is then 
taken out and the wires that are con-
nected to it are broken off even with the 
glass inner stem. The inside of the bulb 
is filled with plaster of Paris, as shown. 
This is in order that the first few drops 
of rain that fall within the bulb will 
run down and close the circuit between 
the two wires. 
For a super-sensitive alarm, cover the 

ends of the wires in the bulb with table 
salt. To use the device, place the bulb 
in a socket and put it outside where the 
first few drops of rain will fall upon it. 
The wires from the socket are connected 
in series with a battery and bell or any 
other kind of alarm. 

Contributed by ROY C. HUNTER. 

Cut Off 

An incandescent lamp after the top is cut off 
is partly filled with plaster of Paris and acts 
as a sensitive rain gauge. 
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TN this department are published various tricks that can be performed by means of the electrical current. Such tricks may be used for entertaining, 
1 for window displays, or for any other purpose. This department will pay monthly a first prize of $3.00 for the beat electrical trick, and the Editor 

Invites manuscripts from contributors. 
To win the first prize, the trick must necessarily be 

— ------- 

Astral Spirits 

THE magician calls attention to a 
large, unprepared wooden frame, to 
which he affixes a piece of white 

paper. He then sets this frame in a 
clamp, which in turn he attaches to the 

To Spark Coil 

Paper 

Spark 
gap ----i-— 

nWooden L. -  f 1 
A - ClaMp—_— 1_ ; 

f 
Glass 

timmi 

No 30 SSC 
green Wire To Spark Coil 

Wooden Clamp 

A mysterious production of the name of a card 
chosen by one of the audience upon an apparently 
disconnected sheet of paper carried on the edge of 
a glass pane to suggest insulation. 

top of a sheet of glass held in a vertical 
position. lie then emphasizes the fact 
that the glass rests on a wooden base en-
tirely insulated. 
He now shows the audience a pack of 

ordinary playing cards and requests that 
some one in the audience will kindly come 
up and choose a card. He announces that 
by the aid of spirits and divers other 
things known only to men of his profes-
sion, he will have the name of the chosen 
card written in letters of fire on the piece 
of paper, which is fastened to the wooden 
frame and faces the audience, and im-
mediately the astounding thing takes 
place. The audience sees the name of the 
chosen card appear written in letters of 
fire that light up the whole room with 
a weird, ghost-like glow upon the paper. 
The explanation is: 
The card chosen is "forced," that is to 

say, it is a card which the operator in the 
well known adroit manner causes the per-
son to choose without his design being 
detected. The name of the card to be 
forced has been written on the piece of 
paper with a solution of six measures of 

new and original. All other Elee-Tricks published are paid for at regular space rates. 

potassium nitrate and one-half measure of 
gum arable in enough water to dissolve 
them. It is applied with a camel's hair 
brush. This writing when dry will be in-
visible, but when a flame or spark is 
touched to any part of the writing the rest 
will ignite instantly and will produce the 
letters in sparkling effect. The ignition 
is produced by means of a one-half inch 
spark coil. 
The electrical current is carried to the 

frame through a concealed arrangement 
of contacts and breaks as illustrated. The 
wire connects with ends of a No. 36 green 
silk covered wire which is glued to the 
edge of the glass. The wiring at the 
double clamp is arranged to make contact 
with the wire on the frame. The spark 
occurs at the ends of the wires in the 
frame and at this point it would be well 
to place a tiny piece of flash paper to 
insure quick results. If care is taken so 
that the spark will not touch the paper 
outside the letters, there will be no dan-
ger of the rest of the paper catching fire. 
However, to be positive that the fire will 
not spread from the writing, it would be 
well to paint the area bordering the let-
ters with water glass or sodium phosphate 
solution. The writing is done in huge 
letters, making sure that they are all 
joined together, also that the spark is 
produced upon the part of the paper writ-
ten on. A larger conductor may be used 
to surround the glass, such as a ribbon 
of copper, and instead of the spark, a 
short piece of thin wire may be ignited 
to start the letters to forming. 

Contributed by HOWARD HUGHES. 

Unusual Window Display 

AWINDOW display which gives a 
rather mysterious effect has recently 

attracted attention. 
A two-wheeled truck on which a fan has 

been fastened is pivoted with a rod to the 
center of a metal plate. The rod is insu-
lated from both the truck and the metal 
plate. One wire from the fan motor Is 
run underneath the truck and fastened. 
The other wire is fastened to the rod. 
All wires are concealed. The fan acts as 
a propeller and causes the truck to move 
around very rapidly. 
A small lamp socket is fastened to the 

fan's guard frame and connected in the 
circuit. A colored lamp is put in the 
socket. When the display is operated at 
night with no other illumination a very 
good effect is produced. 

Contributed by ROBERT E. PARKER. 

Como socket 

Insulating tube kv/th 
bolt thru center 

Meta/ plate 

Connected to pkite 
A fan mounted on a circular railroad as long as 

it whirls around follows the track as long as 
current is maintained; a very attractive window 
display. 

Masquerade Outfit 

BESIDES furnishing amusement for the 
wearer, the masquerade outfit shown 

here often secures the prizes in competi-
tive masquerades. 
An ordinary half-mask or domino is 

fitted with flashlight bulbs, one to each 
eye. The method of securing the bulb in 
the mask is clearly shown in the sectional 
view. Small circles of light cardboard are 

Ttno brass Spraig 

Cardboard 

Solder 
-dleitr) Masa 

Th's mask " ri a dark room presents the appear-
ance of two mysterious burning eyes. To make it 
still more odd one eye can be lighted at a time, 
a sort of electric winking. 

perforated in the center and made to fit 
tightly around the threaded end of the 
globe, thus eliminating the use of sockets. 

Three strands of very light silk covered 
wire are twisted together and fastened to 
the ends and sides of the bulbs with single 
drops of solder. The proper wiring of the 
globes to the battery case is obtained by 
trials; when finished, switch ( A) should 
light globe ( A) ; ( A') should light ( A'). 
and pressing ( A) and (A') simulta-
neously should light both bulbs at once. 
The battery receptacle should accommo-

date two cells of a dry battery. The case 
is made of wood and is open on both ends. 
The battery is held in place by the two 
pieces of spring brass shown in the dia-
gram. 

After connecting to the mask the wires 
are run over the left ear and down 
through the lining of the coat into the 
side pocket, where they are attached to 
the battery. A slight pressure of the arm 
against the side causes either globe to 
light up at will, while heavier pressure 
causes them to light simultaneously. 

If dipped in solutions of different col-
ors and dried, the appearance of the 
globes will be rendered still more effec-
tive. 

Contributed by HAROLD FUSGARD. 
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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! 

Ilere beneath this flower 
Rests Master John Brown. 

He climbed an electric tower 
And never climbed down. 

GEoRoE C. HEED. 

Here lies the remains 
Of Abdullah Norman, 

Who thought he'd monkey 
With the electric fan. 

—N. DEL VECCHIO. 

PRIZE 
WINNER 
S 3.00 

RAT STOPS OPERATIONS 
AT TWO BIG COLLERIES ! 

Rodent Gets Into Fatal Mix-Up With 
High Tension System. 

A Mauch Chunk, Pa., special of 
April 13 says: A monster rat crawling 
into the circuit breaker at Nesquehon-
ing some time during the night caused 
a short circuit of the high tension 
system between'the Hauto plant and 
the Nesquehoning colliery of the 
Lehigh Coal & Navigation Company. 
By means of the failure of the system 
to function both the Nesquehonlng and 
Haut° operations were compelled to 
remain idle all day yesterday. 

These are the bones 
Of Mrs. Nosey Bat. 

There was a flash when 
On the breaker she sat. 

—As Reported by W. B. KENNEDY. 
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LEFT FATAL BARE WIRE; 
IS HELD FOR KILLING 

Stanley Sanders, a Pittsburgh 
Worker, Accused of Manslaugh-

ter in Mrs. Smith's Death. 

Special to The New York Time,. 
PITTSBURGH, Aug. ft.—Stanley San-

ders, an electrician employed by the 
Duquesne Light Company, will face a 
jury In the Criminal Court cn a charge 
of manslaughter growing out, of the 
death of Mrs. Katherine Smith, who 
was electrocuted at her home several 
weeks ago. Sanders was held by a 
Coroner's jury today. 
It developed at the inquest that San-

ders bad been called to the Smith borne 
ta da some electrical' repair work. Be-
fore he could finish the work, according 
to the story he told, he was ordered 
away on an emergency job and left sev-
cral wires carrying the usual house cur-
rent without insulation In the basement 
of the home. 
Several days later Mrs. Smith was 

doing laundry work in the basement and 
slipped on the damp floor, falling and 
touching the bare wires. She died al-
most instantly. Stanley said that while 
he left the wires lutre he told Mrs. 
Smith that it would be dangerous for 
her to go near them. 

This grave holds 
Marmaduke Slaughter, 

While carrying a line 
He stepped in the water. 

—HAROLD J. CLARK. 

Lies sleeping here 
Jeremiah Klein. 

He sprayed the tree, 
Also the line. 

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

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

26 cents for each. On questions entailing research work, intricate calculations, patent research work, etc., a special charge will be made. Correspondents 
will be informed as to such charge. 

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

The Ford Magneto 
(321)—G. W. Wise, Strafford, Mo., 

writes: 
(IL—Please publish a diagram of the 

armature winding of the generator which 
is standard equipment on Ford cars at 
this time. I wish to know how the arma-
ture coils are connected to the commuta-
tor, how spaced, and the number of turns. 

A. 1.—The illustration shows a very in-
genious type of dynamo which is used on 
Ford cars only. Sixteen permanent mag-
nets attached directly to the fly wheel of 
the engine produce a revolving magnetic 
field which acts upon as many coils at-
tached to a fixed plate supported by the 
engine base. This forms a magneto hav-
ing a revolving field and a fixed armature. 
As the coils are stationary, no commu-

tator or brushes are required, as the cur-
rent can be taken from the fixed coils by 
a direct connection. Although this type 
of a magneto is not as efficient as the 
conventional design because more metal 
and wire are required to produce the 
same power, this disadvantage is not seri-
ous when used as in the Ford car, as the 
magnets which form the greatest weight 
are joined to the fly wheel, which can be 
correspondingly lighter. The advantages 
of not having a commutator and brushes 
to cause trouble are apparent. 

The rotor and stator of the Ford magneto are 
shown in the diagram above. The 16 permanent 
magnets shown are attached to the flywheel and 
revolve therewith exciting the stationary coils. 

Tungar Bulb Queries 
(322)—We have received inquiries from 

several sources regarding the Home Bat-
tery Charger employing a Tungar bulb 
which appeared in the March issue of 
PRACTICAL ELECTRICS. 

Q. 1.—I have constructed the battery 
charger according to directions and find 
that the bulb gets very hot. How hot can 
it get without burning out? 

A. 1.—The bulb does get very hot when 
operating under normal conditions, but 

10 Amp Fuse 6 V. Battery 

Transformer 

To 110V. -A C. line 

High voltage 
battery 

Ker 

÷ 1 

- 0,A;ÇV\r 

Va4riable 
resistance 

The diagram shows a connection for a tungar 
rectifier which by means of a transformer is ar-
ranged for charging high and low voltage bat-
teries. 

just how hot it gets, under such condi-
tions, we do not know. The manufac-
turers of these chargers place the bulb 
in a well ventilated metal box, to allow 
free circulation of the air as well as pro-
tection from mechanical injury. The best 
way to determine if the bulb is not over-
loaded is to connect a D. C. ammeter in 
series with the battery being charged. If 
the current flowing is not over six am-
peres, there is no danger of the bulb get-
ting too hot. The bulb should then be re-
moved and an A. C. voltmeter should be 
connected to the filament winding. This 
should indicate 2% volts, or less. If the 
voltage is over 2% the life of the bulb 
will be shortened. 

Q. 2.—Are there different sizes of Tun-
gar bulbs? The electric company here 
asks me what size outfit the bulb is for. 

A. 2.—There are several sizes of Tungar 
bulbs. This charger was designed for use 
with Tungar bulb Cat. No. 189048, manu-
factured by the General Electric Com-
pany. 

Q. 3.—Will you show a diagram whereby 
I can charge ten 6-volt batteries with the 
same bulb. 

A. 3. — This connection was clearly 
shown in the original article, the diagram 
of which we are reproducing here. For 
charging the ten 6-volt batteries the con-
nections shown in dotted lines should be 
used. In this case the transformer is 
used merely to light the filament of the 
bulb, and the 6-volt battery, shown in the 
diagram, Is. of course, removed. The ten 
6-volt batteries are connected as shown 
in dotted lines with a resistance in series. 
which may be a large lamp bank. This 
resistance need not be very high but 
should safely pass 6 amperes. Trans-
former steel laminations of various shapes 
may be purchased from almost every large 
electrical supply house, especially from 
those who manufacture small trans-
formers. 

Q. 4.—The drawing calls for 73 turns 
of No. 8, 6 turns of No. 6, and 197 turns 

of No. 10 B. & S. gage magnet wire, while 
in the text 73 turns of No. 10, 6 turns of 
No. 6, and 197 turns of No. 14 are called 
for. Which is correct? 
A. 4.—The smaller sizes of wire, as 

called for in the text are correct. The 
weights given in the text are also correct 
for the smaller sizes of wire. The larger 
sizes may be used, of course, and will give 
a little higher efficiency than the smaller 
wire. 

Q. 5.—The drawing of the core shows 
the core legs butted up against each other 
in two corners. Shouldn't the laminations 
be interleaved at all corners? 

A. 5.—If you will carefully read the 
text you will find that the laminations 
used in the transformer shown in the re-
produced photograph are "L" shaped, and 
not rectangular as you probably assumed. 
If four rectangular shaped laminations 
were used in place of two "L" shaped 
laminations they should interleave at the 
four corners as you say. The "L" shaped 
laminations form a dove-tailed joint at 
the two corners and build up in a solid 
core, of excellent magnetic joints. 

Fish Incubator 
(323)—Walter A. Cohen, Bronxboro, 

N. Y., writes: 
Q.1.—Will you please show me how I 

may use a thermostat and electric heater 
for heating and maintaining the tempera-
ture of an aquarium for tropical fish? 

1.—This apparatus may be obtained 

Irktli'rfetà' 

An ncandescent lamp in a water-tight vessel 
is used to keep up the temperature of water in an 
aquarium to any desired degree. 

from concerns who manufacture electrical 
incubators. A small aquarium may be 
kept warm by simply immersing a lamp 
globe hermetically sealed in a glass fruit 
jar in the water. A suitable thermostat 
may be placed in the jar with the lamp 
and connected in the lamp circuit for con-
trolling the temperature. The jar should 
he painted black on the inside so that the 
light from the lamp will not affect the 
fishes and also the black coating will ab-
sorb the light and produce heat. By ex-
perimenting with different sizes of lamp 
bulbs the correct one can be determined. 
The lamp cord running from the 110-volt 
socket through the water to the lamp in 
the jar should be thoroughly insulated so 
that the water will not soak into the 
copper wires. The illustration shows the 
arrangement of the parts. 



560 Practical Electrics for October, 1923 

Charging Battery on 220 Volts 
(324)-L. King, Corning, Ark., asks: 
Q. 1.-How many 50-watt 220-volt lamps 

must I use in a 220-volt D. C. circuit to 
reduce the current to charge a 6-volt stor-
age battery? 

A. 1.-This depends upon the ampere 
carrying capacity of the 220-volt circuit 
and the time within which you wish to 
charge the battery. If you wish to charge 
the battery at a 6-ampere rate you will 
require enough 50-watt lamps in parallel 
to pass 6 amperes at 220 volts. Six am-
peres at 220 volts represents 1,320 watts. 
1,320 divided by 50 is 26.4, or 27 lamps 
as lay Ohm's law. If the 220-volt line 
will not carry 6 amperes you will have 
to use less in the circuit. We do not 
advise charging a u-volt battery on a 
220-volt circuit, as the efficiency is less 
than one-half of 1 per cent. 
Q. 2.-How many lamps will I have 

to use to charge a 24-volt "B" battery? 
A. 2.-The charging rate of a "B" bat-

tery is about one-quarter ampere. As one 
50-watt lamp on a 220-volt circuit will 
pass about .227 amperes, one of these 
lamps in series with the "B" battery will 
be sufficient. We are assuming, of course, 
that the 50-watt lamps you are using are 
designed to be operated on 220 volts, and 
not 110. 

Q. 3.-How many lamps should be used 
on a 110-volt A. C. line with an electro-
lytic rectifier or on a 110-volt D. C. line 
without the rectifier, for charging a 6-volt 
battery at a 5-ampere rate? 
A. 3.-Twelve 110-volt 50-watt lamps 

connected in parallel and the whole con-
nected to the line in series with the bat-
tery and rectifier if used on an A. C. 
line will allow for charging at about the 
5-ampere rate. 

Skinderviken Button Loud Talker 
(325)-J. Malakin, Scranton, Pa., asks: 
Q. 1.-Tell me how I can make a loud 

talker to transmit phonograph music 
using the Skinderviken button to collect 
the sound waves. 

A. 1.-You may use a Skinderviken 
transmitter button to transmit phono-
graph music by attaching the same to the 
tone arm of the phonograph. The button 
may then be connected in series with two 
dry cells and the primary of an induction 
coil, and the secondary connected to an 
ordinary radio loud talker. 
A small induction coil may be made as 

follows: Form a core of soft iron wires 
3 inches long by 1/4 inch in diameter. In-
sulate this with tape or Empire cloth. 
Next wind two layers of No. 23 S.S.C. 
wire, which composes the primary, and 
slip over this an insulating tube with a 
one thirty-second-inch wall. Tape or Em-
pire cloth may be substituted for the in-
sulating tube. Over this wind 1/4 pound 
of No. 34 wire in even layers. 

Q. 2.-How can I make a simple induc-
tion coil? 
A. 2.-If you wish to use this induction 

coil with a vibrator, build up a con-
denser composed of 30 tinfoil sheets 4 
inches long by 2 inches wide. This is to 
be connected across the vibrator. Using 
a primary voltage of 3, this coil will give 
a 1/4 -inch spark. If you wish to use this 
coil in connection with the Skinderviken 
button above mentioned, the vibrator and 
condenser will not be necessary. 

One-Inch Induction Coil 
(326)-J. K. Moore, Andover, Mass., 

asks: 
Q. 1.-How can I make an induction 

coil that will give a 1-inch spark? 
A. 1.-We are giving you herewith data 

on a 1-inch spark coil as requested by 
you. Six to eight volts will be necessary 
for the operation of this coil. The core is 
composed of a bundle of iron wires, 81/2  

Inches long by inch in diameter. This 
is covered with several layers of Empire 
cloth or a hard rubber tube. On this is 
wound two layers of No. 16 D.C.C. wire, 
over which are placed several more layers 
of Empire cloth or another hard rubber 
tube. On this wind the secondary, which 
is composed of two pounds of No. 34 S.S.C. 
or enameled wire. 
The winding of the secondary coil is a 

very tedious job and we suggest that you 
purchase this coil already wound. 
The condenser for use across the vi-

brator of this coil contains 120 sheets 
of tinfoil 5 x 7 inches. 

Talking Movies 
(327)-Harold Williams, Detroit, Mich., 

asks: 
Q. 1.-How is it possible to accurately 

record sound waves on a moving picture 

Photos raphitcive 

----- -- ----- - Light Objective-- 

Photographing the voice on a moving picture 
film. The film moves continuously. 

film when the film is passing by the ob-
jective lens in jerks? 

Projecting the voice sounds from a moving pic-
ture film. In both cases the speaking film moves 
continuously. 

A. 1.- Although the film is passing by 
the lenses in jerks, it does not necessarily 
pass by the sound recording or reproduc-
ing apparatus in jerks. As shown in the 
illustration, the filin is slack both above 
and below the photographic objective. The 
slack is sufficient to allow for a uniform 
motion by the portion of the film record-
ing or reproducing the sound, although it 
is passing by the photographic or project-
ing objective, as the case may be, in jerks. 
The recorded sounds will be not really a 
few feet in advance of the pictures, but 
as they were photographed in the way de-
scribed, the reproduced sounds will always 
be in synchronism with the reproduced 
pictures. 

Lead-in Wires in Electric Lamps 
(328)-H. J. Linkins, Springfield, Ill., 

asks: 
Q. 1.-Of what metal are the wires that 

support the filament in nitrogen lamps? 

A. 1.-The wire originally used for the 
leads from the filament of an electric light 
bulb was platinum at the point where it 
passes through the glass stem. However, 
there has lately been found a combination 
of metals known as Dumet, which has the 
same coefficient of expansion as glass, and 
this metal is now being used. 

25-Ohm Telephone Receiver 
(329)-Harry J. Kelly, Lowell, Mass., 

asks: 
Q. 1.-Where can I obtain a 25-ohm re-

ceiver for use with a microphone button? 
A. 1.-We believe that an ordinary 75-

ohm receiver will function very well with 
your microphone button. We do not know 
of any concern manufacturing a 25-ohm 
receiver, consequently an ordinary re-
ceiver would have to be rewound to sat-
isfy your demands. We would suggest 
that you use a small induction coil in 
series with the transmitter button, step-
ping up the voltage and employing a 75-
ohm receiver in series with the secondary 
of this transformer. 

Battery Lead Trays 
(330)-C. A. Kemnitz, Eldorado, Wis., 

asks: 
Q. 1.-Where can I obtain lead trays for 

constructing the battery shown on page 
353 of the July, 1922, issue of Pascrzeax 
ELECTRICS? 

A. 1.-The lead trays to which you refer 
in your recent communication would have 
to be built by yourself. The simple mold 
of clay or plaster, or even wood, could 
be employed for that purpose. If you 
have sheet lead on hand, a die could be 
built for pressing or beating up the trays 
out of the sheet material. A wooden mal-
let such as plumbers use will be best for 
heating up the sheet lead. 

Electrolytic Depilarization 
(331)-J. E. Duffy, Sawtelle, Cal., asks: 
Q. 1.-How can I make an electric 

needle for the purpose of destroying su-
perfluous hairs? 
A. 1.-Make up a sharp gold needle out 

of fine wire; mount this in a suitable 
holder, and connect to the negative side 
of a six-volt storage battery with a vari-
able resistance in series. A sponge elec-
trode is connected to the positive side of 
this battery. The method of manipulation 
is as follows: 
The needle is inserted into the hair 

follicle; the patient then grasps the 
sponge electrode until a small trace of 
bubbles exudes from the hair follicle. The 
patient releases the sponge electrode, and 
the needle is then withdrawn. A pair of 
tweezers easily removes the hair without 
pain. If the operation Is painful, the 
gold needle has not been inserted prop-
erly. 

Tin Can Batteries 
(332)-M. F. Corbett, Syracuse, asks: 
Q. 1.- Please show how to make sal am-

moniac voltaire cells out of tin cans. 
A.1.-For making wet batteries out of 

tin cans you should first clean the latter 
thoroughly inside and fill within one inch 
of the top with a concentrated solution of 
sal ammoniac. Provide a wooden cover 
for the can and through the center of the 
latter drill a hole of sufficient size to in-
troduce an ordinary No. 6 dry cell carbon. 
The cell will then be ready for use. It 

will give from 1.1 to 1.6 volts. The am-
perage, however, will not be very great, 
but will serve for experimental purposes. 
In using the cells, they should be placed 
in such a position that they will not cause 
injury to any surrounding objects if they 
should happen to leak. You will find a 
tin can copper sulphate cell described in 
PRACTICAL ELECTRICS, September, 1923, 
page 514. The illustration shows clearly 
the construction of either cell. 
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10,000 Trained Men 
Wanted in the 
Electrical Field 
The World Technical Institute methods of training 
men at home are a revelation. "I am amazed at the 
manner in which you cover the most difficult subjects 
in electricity without resort to higher mathematics," 
says one of the leading vocational educators of America. 

Salaries of $72 
to $200 Per Week 
The World Technical In-
stitute agrees to give you 
a better training than 
any other similar Insti-
tution, or refund your 
money. 

YOU! 

The highest salaries in the history 
of the electrical industry are now paid 
Nearly one billion dollars per year ir• 
being spent on extensions, materials, 
apparatus, maintenance. 
There are 14,000,000 old houses and 

thousands of new ones under construc-
tion to be wired. Trained men are at 
a premium. Salary, bonus and over-
time have brought about undreamed of 
earnings. 

Manufacturers of electrical machin-
ery are operating to their fullest ca-
pacity. Scores of great hydro-electric 
projects are planned. 

WAYNE C. ROBINETTE 

PRESIDENT 
WORLD TECHNICAL INSTITUTE 

Young man and old are you looking for 
independence? Are you helping yourself? 

Now is your chance. The opportunity to make good, to do credit to yourself and 
family, is here. Don't waste any more valuable time in thinking and 

talking about what you want to do, what you would like to 
do. Your success in the electrical game is sure. 

As-In-Practice Training at Home 
Take the short-cut to big pay. The World Technical Institute's improved methods 

of training men of all ages are ten years ahead of anything of the kind. 

No Matter About Your Age, Experience, 
or Previous Education 

If you can read and write. if you can add, subtract. 
multiply and divide, we can make of you an expert. We 
will help you to make more money than you have ever 
dreamed of earning. Our course outclasses all others in 
simplicity, accuracy, modernity and thoroughness. 

The World Technical Institute 
OffersYou What No Other 

School Can Offer— 
(1) Complete, practical, simplified 

instruction in every phase of 
electricity, including: 

(2) Power plant management, main-
tenance. installation. 

(8) Wiring, armature winding, bat-
teries, motors, generators. 

(4) Illumination, signs, motion pic-
ture operating. 

(5) Ac and de machinery of every 
description, repairs. 

(0) Contracting, merchandis-
ing telephony, telegraphy. 

(7) Train lighting, farm lighting, 
welding. meters, instruments. 

(8) Automobile ignition, lighting 
and starting. 
Complete instruction in wireless. 
Real working outfit, presented 
f ree. rt) A real employment service. 

12) Information which will enable 
you to become an expert drafts-
man. 

(18) Reviews of your work by an 
electrical engineer. 

(14) Personal instruction by an elec-
trical engineer. p5) Money-back guarantee bond. 

16) Consulting service until you are 
earning $100 per week. 

(17) All the advantages of our Key-
sheet System. 

(18) Information which will enable 
you to procure a license in any 
S'tate or town where required. 

(1f) Instruction which will help you 
to begin earning money in a 
few weeks after you enroll. 

(20) A diploma which means that you 
have completed the most practical 
course of training in existence. 
(All explained in the Free Book.) 

Free Tools, Instruments, Material 
You will be supplied with a real working outfit, con-

sisting of a motor and over eighteen standard articles. 
Superior to the working outfit of any other school. It is 
yours to keep. No strings attached to it. 

Free Employment Service 
We render a real employment ser-

vice to students who wish to avail 
themselves of the same. We give 
real time and energy to placing 
students in satisfactory positions. 

Money-Back Guarantee 
You run no risk whatever in en-

rolling with us. The risk is all ours. 
We give you • Bond which guaran-
tees satisfaction. 

Mail Free Coupon Now 
Our great free electrical book, and 

all particulars in regard to the most 
remarkable offers ever made by any 
school will be mailed to you free and 
postpaid upon receipt of coupon. 

WORLD TECHNICAL 
INSTITUTE 

Fuller Bldg., Jersey City, N. J. 

ELÉCi 

,ete5r-àts 

j` 
s ig, 

TEA:n«.- " 
r. 

WoyldTec ' ' • 
' _ 

Absolutely Free. This 56- 
Page Book 

This book, which cost 22,500 to produce, is yours for the 
asking. It will tel4 you hundreds of vital facts about the world 
of electricity which you should know. It also reveals the 
startling truths about the latest method of preparing mea ter 
big positions. 

Your Future Lies in This Coupon 

WORLD TECHNICAL INSTITUTE, 

Fuller Bldg., Jersey City, N. J. 

Gentlemen:—Send to me postpaid, and without obliga-
tion, your valuable illustrated book entitled, "Electricity 
Taught by a Master Teacher," also full particulars is 
regard to your course and the remarkable offers yob 
are making to students. 

Name 

Address. 
P.C.., 10-23 
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IS TIE TIME TO BUY A 

Wâld 

Storage attery 
BE SURE TO READ BELOW 
SPECIAL OFFER, 

LIMITED TO 
RADIO NEWS READERS ONLY 

We Save You. 
5 0 % 

and 9ou, get a 

VIRITTLN2YR. 
GUARANTEE 
eWORLDS OF PERFORMANCE„ 
We maintain the same high 
quality material and workman-
ship found on. the most expensive 
batteries and still are able to allow 
our remarkably low sale price by 
greatly reducing our overhead 
and sale costs. 
Thousands of users enjoy the depend-
able qualities our battery. W orld bat-
tery owners tell their friends." This is 
our best proof of performance. 

COMPARE THESE PRICES 
SPECIAL 2 VOLT f W . D . 11 or STORAGE BATTERY W. D. 12 

$5.00 
Will Run 200 Hours on One Charge 

Rechargeable 

6-Volt 60 Amp $10.00 
6-Volt 80 Amps  12.50 
6-Volt 100 Amps  14.50 
6-Volt 120 Amps  16.00 

SEND NO MONEY 
We ship C. O. D. subject to in,pection. 
Or, if you prefer, send money order, 
check, etc. and take 5% discount. Ship-
ment made same day order is received. 
Save 50* on your next battery and get 
better service and longer life. Our 
written 2-year guarantee is your proof of 
satisfaction. Order today—Now. 

WORLD BATTERY CQ 
DEPT 15 

\L12l9 So Wabash Ave. Chicago III. 

Just clip th -s ad, mail 
in with order, and we 
will include one Ever-
ready "B" Battery, free 
of charge. Accept this 
liberal offer now be-
fore it is withdrawn. 

How and Why? 
(Continued from page 560) 

Construction of a Small Oudin Coil 
(333)—A riliur E. Newlon, New Lexing-

ton, Ohio, : 1,1,s: 
Q. 1.—Will you please give details of 

t the construction of a small Oudin coil? 
A. 1.—We would suggest that you build 

an Oudin coil as follows: 
On a cardboard tube 18 inches long 

and 31/2 inches in diameter, wind one 
layer of No. 32 single silk covered wire, 
each turn being separated from the pre-
ceding turn by a space of one-sixteenth of 
an inch. This is mounted upright on a 
base. On another drum about 10 inches 
in diameter, wind 11 turns of No. 2 alum-
inum wire, or copper wire may be em-
ployed. If wire is unobtainable, tubing 
or ribbon may be used. The turns on this 
coil are separated one-half inch from each 
other. A 3/4  to a 1 kw. transformer is 
used to excite this Oudin, or a 3-inch 
spark coil may be so employed. Connect 
up the apparatus, as shown in the accom-
panying illustration. 

(lei» call 

;to! 
lame or 

reark coil 

Diagram of connections of an Oudin coil, giv-
ing general hook-up and disposition of parts. 

I'hoto-Electric Cells 
(334)-0. C. Williamson, Mountain 

View, Cal., writes: 
Q. 1.—Please give data on a photo-

electric cell which Is instantaneous in its 
action and will pass absolutely no current 
when no light is directed upon it. 
A. 1.—Photoelectric cells are almost ab-

solutely instantaneous, and pass such an 
infinitesimal amount of current at a high 
voltage when not affected by light that 
the amount may be assumed to be negli-
gible. This refers to the Kuntz and other 
rubidium screen cells, not to selenium 
cells. 

Piezo-Electric Effects 
(335)—C. G. Taylor, Rochester, N. Y., 

asks: 
Q. 1.—What solution is used in growing 

Rochelle salt crystals for piezo-electric 
effects? 
A. 1.—Rochelle salt crystals are grown 

from a supersaturated solution of Ro-
chelle salt in distilled water. 

In making these crystals, Rochelle salt 
Is added to boiling water until no more 
of the salt will dissolve. The solution is 
then placed in a container and allowed to 
cool; during the cooling process it must 
neither be shaken nor otherwise disturbed 
In the least degree. Crystals will form 
within ten or twelve hours. 
Another solution is then similarly made 

or else the first solution is again used 
but some of the crystals are removed, and 
the rest dissolved in the hot liquid. Sev-
eral of the crystals obtained during the 
first growth are then placed upon an in-
verted tumbler in the solution just pre-
pared, after the same is cooled to about 
12 degrees above room temperature. These 
crystals will then grow larger. 
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The same method is repeated until a 
crystal 1 to 11/2  inches long and about 1 
inch across is obtained. Long hexagonal 
crystals or triangular crystals are the 
best. The crystal must be employed while 
still fresh. 

Recuperation of a Dry Cell 
(336)—Dale Pollack, Weehawken, N. J., 

writes: 

Q. 1.—I have a 2-cell, 3-volt flashlight 
with a 21/2-volt bulb. This was in use 
until the battery was completely worn 
out and the bulb failed to light. After 
standing idle for several days I noticed 
that the battery would light the bulb up 
brightly again. Will you explain this? 
A. 1.—The cause of the action you have 

noticed in connection with your flashlight 
battery is due to the recuperating powers 
of dry cells. During use the cell becomes 
polarized, and if the use is kept up long 
enough, the cell ceases to give any current. 
However, upon standing, the cell depolar-
izes, and can be used over again for short 
periods. 

Nickel Plating 
(337)—Martin Johnson, Cook, »inn., 

asks: 
Q. 1.—How can I nickel-plate small ar-

ticles, using a 6-volt automobile battery? 
A. 1.—Nickel plating with a 6-volt stor-

age battery may be accomplished in a 
small jar made of glass or earthenware. 
The solution used should consist of 1 gal-
lon of water, 14 ounces of nickel ammo-
nium sulphate double salt, and 2 ounces 
of boric acid. The resulting solution 
should show a hydrometer reading of 7 
degrees Baumé. The anode should consist 
of 99 per cent pure nickel bar or plate 
and the cathode is the article to be plated. 

It will be well to insert a rheostat in 
series with your battery, for nickel plat-
ing requires a quite careful regulation. A 
heavy current will result in a coarse crys-
talline deposit which will crack and peel 
readily. 

Electrolytic Rectifier 
(338)—F. G. Cameron, New York City, 

inquires: 
Q. 1.—Will you kindly give me details 

for constructing an electrolytic rectifier 
for charging storage batteries from alter-
nating current? 
A. 1.—We are giving herewith the 

method of making a rectifier for charging 
batteries. 
Four plates of aluminum and four of 

lead, each 41/2 inches by 6 inches, are 
separated a distance of 1 inch by means 
of wooden blocks. They are suspended 
in a saturated solution of ammonium 
phosphate, Rochelle salts or slightly acid-
ulated water. A resistance is placed in 
series with the same, this generally being 
a lamp bank. The circuit diagram has 
been often given by us. 

Ford Spark Coil Phenomenon 
(339)—J. D. Lassiter, Picher, Okla., 

inquires: 
Q. 1.—By placing the lead-in wire and 

the ground wire of a radio aerial near the 
secondary terminals of a Ford spark coil 
I find that a spark will jump from each. 
As the aerial is well insulated from the 
ground, how can they form a circuit? 
A.1.—The reason that a spark jumps 

from your Ford spark coil to the aerial 
and ground terminals is because of the 
fact that both act as the plates of a con-
denser, the air between the aerial and 
the ground being the dielectric. Conse-
quently, you are charging your aerial, and 
at the same time causing waves to be 
radiated into space, which waves are 
called Hertzian waves. 
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"BUILD YOUR OWN" WITH "RASCO" PARTS! 
T

HE Radio Specialty Cornitans —" BASCO" for sine-t—now in its third year, i; ummestionahly m.d mo,t unique radio parts supply house in the 
United States, il not in tile whole world. This t iyinpany makes a specialty of small orders. .No mot r is too small to get immediate and prompt attention. 
The reason is simple: 80% of our orders are small. 

The reputation of this house was built upon service. Ask any of your radio acquaintances what they think' of "RASCO" service. "RASCO .' promptness. Thou-
sands of unsolicited testimonials are in our files, to prove that we serve the public as it has never been served in radio merchandise before. He sure to get 
our great 84-page catalog, containing over 500 different parts. Catalog contains over 300 illustrations. "WE CAN ONLY DISAPPOINT YOU ONCE." 
Try us with a 50e. order and make us prove what we say. Prices include tlelivery to your door 

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

I NOTE BIG PRICE REDUCTIONS THIS MONTH Money refunded if goods do not satisfy 

LOOP AERIAL 
The loop aerial you have 

been waiting for. Made 
entirely of well seasoned 
hard wood. Cranplete with 
all parts and base; No. 22 
enameled wire used. Total 
height of loop 36", 2 
feet on the side; loop la 
10 convolutions. Con be 
put together by anyone in 
less than 5 minutes. Sat-
isfaction guaranteed. 

R-2600, Two foot loop aerial, complete  $1.15  

STORAGE 
BATTERIES 

New! New! New! 
Two volt. 40 am-

pere hour storage 
battery for use with 
WIS11, 12. and V.V. 
199 tubes. Don't 
keep on buying dry 
cells continuously. 
This storage batters, 
'sill pay for itself Ira 
ton months. Only 
hest materials used. 
(loaranteed for 2 
years. You can con-
nect up to 6 dry cell 
tubes on a single one of these batteries. Can 
lie recharged for a few cents. Hard rubber con-
tainer encased in Impregnated mood case. Due 
Inn low price and large weight of batteries. 
)-hipped express collect. 
R-2400. Two volt, 40 ampere hour storage 
battery, size 2%x8x9"  $4.25 
R-640, Six volt. .10 ampere hour storage 
battery, size 4lY4x7 14xil"   8.75 
R-660, Six volt, 00 ampere hour storage 
battery, size 6x7x9 1/4 "   11.00 

WOOD CABINETS 
Highest grade nuthocanY 

satinets made. Best band 
rubbed finish. Top Li 
hinged. Flout of cabinet 
rabbetted to lit panel. 
Price delivered to your 
door; no panel included 
in these prices. Entire 

cabinet made of ih" well seasoned stock. 
R-7I4, Wood cabinets, panel size 7"x14"..53.35 
R-718, Wood cabinets, panel size 7"x18".. 3. 60 
R-724, Wood cabinets, panel size 7":24".. 4.40 
R-710, Wood cabinets, panel size 7"x10".. 2.60 
R-712, Wood cabinets, panel size 7"x12".. 3.00 
R-721, Wood cabinets, panel size 7"12.1".. 3.90 

CARDBOARD TUBING 

Only seamless tubing made in 
United States. Perfectly sea-
soned. Heavy wall. MD.—In-
side Diameter. 0.11—Outside 
Diameter. L.—Length). 

R-6600. 3" ID., 3%" 0.13. x 7" L.  30 
R-6601. 355" 1.D., 3%" 0.1). x 7" L 35 
R-6602, 3%" 344" 0.1). z 5" L 25 
R-6603 35'4" 1. 1).. 4" 0.1). X 5" L 27 
R-6604. 4" 1.1).. 414" 0.1). x 5" L 35 
R- 6605. 2,1" 1. 1). 5" 0.1). X 2%"  15 

"RASCO" BEZELS 
The finest Bezel on the mar-

ket. Best brass mesh used. The 
comes entirely nickle 

plated. Will improve looks of 
your panel 100 per cent. Out-
side diameter 1». Can be used 
on 141" or 3-16" panel. 
H-1700. Rasco bezel $  15 
R- 1701. Bezel 1%" diam...  20 

FORMICA PANELS 
Clearance Sale. 

This sheeting is 
positively the best 
grade on the market. 
High Finish on both 

Too veil known to requite lIalltil ex-
planation. Due to tlàe fact that we are dis-
continuing these particular sizes. this material 
is now offered practically at cost. Prices are 
about 40 per cent lower than our catalogue list. 
Note also that we ship these panels in vita id. 

This alone amounts to a considerable saving. 
R-350, 6"x12"x3-16" thick, each $1.50 
R-351, 6"z18"z3-16" thick, each  1.60 
R-352„ 9 xI2 x.1-16" thick, each   1.75 
R-353, 12"x18"x3-16" thick, each   4.00 
R-354, 614"x 19 % "x3 - 16" thick. each  1.90 
R-355, tex7 1/2 "x3-16" thick, each   .85 
R-356, 6"x14"x3-10" thirk, each   1.60 
R-357. (" x4"z9- 111" thick. emit  .65 

RASCO 180. VARIOCOUPLER 
This Coupler 
while extremely 
low in price will 
do anything and 
everything that 
the mare expen-
sing ones accom-
plish. Silk Wire 
wound on bake-
lite tubes. There 
a r e six t a Pe. 
Wave length of 

coupler is from 150 to 600 meters. Coupler Is 
made for panel mounting, 14" shaft. Your 
money refunded if it does not do all that we 
claim for it. 
R-3100 Variocoupler, prepaid $1.50 

MELOTONE LOUD 

SPEAKER 

The best popular 
loud speaker on the 
market. Has tuned 
feature the same as 
ill "Rico" phones. 
Fibre horn, heavy 
metal base, five foot 

cord. Nickle gooseneck. Greatest tuned loud 
talker. t'aupares favorably with most expen-
sive speakers. Size overall 11 1/2 "; iàorn length 
11%"; bell 6%"; total height 9". 
R-255. Melotone Speaker $4.90 

RICO TUNED 
RECEIVERS 

No better phones 
made. Supersensi-
tive. Awarded 
Radio News Labora-
tories Certificate of 
Merit. Tite only 
tuned phone on the 
market. Can be 
tuned for ally in-
tensity and sensi-
tivity. magnetic 
pole of phone is in 
mathematical cen-
ter of diaphragm. 
"Turn the cap to 
tune." 
R-2020, 2000 ohms, 
double head set 

$4.45 
R-3030, 3000 ohms, 
double head set 

$5.50 To turic: 77arNsuatermy0.10I 
 - RASCO"  VERNIER 
i•leverest vernier made. 
l'an be used with any dial. 
soft rubber ring engages 
dial. Does away with 
remuer condenser. We 

guarantee results. All metal parts moulded 
in best black composition. Nothing to come 
apart. Biggest hit of the season. 
R-1450, Vernier S  30 

"RASCO" POSTS 
R-650, Post 11.1.10 entirely of 
best black romputtition-8/32" 
screw—each  08 

R-202, Plst has nickel-plated 
bottom part, each on 
Dozen, each style  91) 

650 202 

hl 502 
303 301 

ii75 "RASCO" SWITCH POINTS 
Nickel-plated and polished. The following 

have been found the most popular. 
R-301. 34"x 14". 6/32" thread, doe $  18 
R-302, 3/16" high, %" dia., 6/32" thread 
doz.  e  18 

R-303, 3/10"x3/16", 4-56" thread, doz....  18 
R-304, Iá" die., %" thick; shank 6/32" 
doz.  18 

R-305, 14" die., 3/16" thick; shank 4/36", 
doz.  18 

R-306, 3/16" dia., 3/18" thick, shank 4/36 
doz.   18. 

R-307. 3/16" dia., %" thick: shank 4/36, 
doz.  18 

R-375,' Switch Stop, %" long, 4/36 thread, 
complete with nut, each  18 

—. 1 
à z—ai 5 

"RASCO" SOCK ETTES 

Substitute for Vacuum Tithe Socket. 
Four of these take one Vacuum Tube. 
Grasp tube firmly. Best contact pas-
sible. Take less room. Are better. 

R-1550. Sockettes, nickeled, set 
of 4  25 
R-1551 Rackettes, nickeled, set 
of 4 Ito take WD- 11 Tube)  25 
Note: Set of 4 sufficient to hold 1 Tube. 

COPPER FOIL 
Thinnest copper fail made, .001" 
Mirk. Conies -1" wide. 
R-5025. Cooper Foil, tier ft. sin 

10- ft. length  80 

b e. PHONEHORN 
Fills a new and 

distinct want. Base 
consists of R-1310 
Phonodapter d e - 
scribed on this page 
into which tits a 
line enameled fibre 

horn. Size of horn 12": bell 6%". Slip 
Pliontalapter end on a single telephone receiver 
and you have the lowest priced loud talker ever 
made. 31ounted in your set or hung in corner 
of room it will bring sound all over the room. 
A most useful articil. Welcome by ail vadio 
fans. R- I321 Phonehorn, prepaid   11.45 

AUDIO FREQUENCY TRANSFORMERS 
No better Transformer on 
the market. Highest class 
mate] ials. Impregnated 
coils. Silicon steel stamp-
ings used. Save he per 
cent by assembling it 
yourself. 
R-1100, A.F. Trans-
former, ratio 414 to 
1  42.00 
R-1150, A.F. Trans-
former, latio 6% to 
1  $2.00 

RADIO FREQUENCY 
TRANSFORMERS 

The best Radio Frequency 
Transformer developed so 
far. Designed for us by 
Mr. R. E. Lacault, Asso-
ciate Editor of RA1410 
NEWS. Air core. Guar-
anteed to do the work. 
This Transformer brings 
in the long distances. 
R-2800 Radio Fre-
enemy Transformer, 
size 1%"12 1/2 "  41.50 

RHEOSTATS AND 
POTENTIOMETERS 

Highest grade Rheostat 
made. High heat dielec-
tric composition b a fi e . 
Wound with hest non-cor-
rosive resistance wire. 
Comes with taper e d, 
knurled knob. Diameter. 
2%". Complete with 
Pointer. 
R-4310-6 ohm, each 5.45 
R-4311-30 ohms. for 
301a and 201a tubes, 
each  65 

ter, 200 Ohms each  R-4312Potentio .5 85 Cat. No.10 —me- 

SPIDER WEB FORMS 

At last! Fine Mons to wind 
your spider web,. Slade from 
hard, well seasoned fibre. 
1-16" thick, center and side 
Isoles for wiring. 3200 has 

13 slots, 2201, 11 
slots, both 5" di-

3200 'meter. 3201 has 
proJection for mounting. 
R-3200—Spider web form. 
each $  25 
R-3201—Spider web form. 
each $  25 3201 

JUST 
OUT 

BRASS RODS 
Sold Itt 6" lengths only   
R-8032, ilrass Rod. 
8/32" thread, per eMSRM 
length $  08 
R-6032, Brass Rod, 6/32" thread, per 
length  06 
R-1425, Brans Rod, plain 14" round, per 
length  10 
R-3616 Brass liad, plain 3/16" round, 
per length  06 

"RASCO" NAME PLATES 
The circular plate is our 
new Binding Post Name 
Plate. Diameter, %". These 
denominations: PHONES. 
GROUND, —, OUTPUT. 
"A" BATTERY "B" 
BATTERY—, LOITD 
SPEAKER, GRID, 
"C"BATTERY—.AERIAL, 
4-, INPUT. " A" ItAT-

TERY-1- "13" BATT LOOP. TICKLER, 
PLATE, "C" BATT FILA SI E NT. 
R-6000 to 6019, Binding Post Name Plates, 
each denomination $  03 
Dozen  30 

Radio Specialty 
98S Park Place - New York City DEALERS 

, 
Oldest and Original Exclusive Cet Our Sp: Propositionial 

Radio Parts House in U. S. 
Factories: Brooklyn, N. Y. Elkridge, Md. 

REINARTZ 
SPIDERWEB COIL 

Here is a very fine induct-
ance for Helloing circuit, 
200-600 meters. 19 huts. 
Size 4%" diameter; 1,/s" 
center opening. Can be 
used in nearly all new cir-
cuits. (Ionstruction: duo-
spider-web throughout. Coil 
is firm and will nut fall 
apart as is ease with many 
inferior makes. A few of 
these roils mill work won-
ders in your set. 
R-2650 Spider-web Reinartz 
coil    $1.15 

PHONODAPTER 
The Phonodapter will fit 
any phone. Metal tube 
fits any standard phono-
graph. Make your plion-
mount) a loud talker. Fits 
Columbia, Victor and Son-
ora phonographs. Is made 
entirely cf pure stet rub-
ber with brass tube inserted. 

Phomalapter   S. 56 

DOUBLE 

PHONODAPTER 
The Double 

I'IlooutlairIcr lila 
all libulogralmlto 
and mill take any 
standard double 

head set, thereby making your phonograph a 
loud talker. Slade of cast metal, nickel 
plated and highly polished. Has three gen-
moos volt rubber bushings. 
R-1320 Double Phonodullter   S. 65 

RASCO Telephone PPlui-gtj. GS 
This is Um p.ug that 
is sold from i5e. to 
51.00 everyohere. Has 
hard rubber composi-
tion shell and patented 
cord tip holder. Must be seen to be appre-
ciated. Finest mollonanthip throughout. 
R-1030-1tasco Telephone l'Iug, each $  35  

LITZ WIRE 
132l23. equals No. 25 ll&S, per 
(  $  02 
llt-,890, equals No. 28 IL&S, per 
imt   01 
R-891, equals Na. 21 Il&S, per 
foot  03 
R-892, equals No. 20 It&S Per 
foot   04 
')Iscounts of 10 percent In 100- ft. lots 

UNIVERSAL BEARING 
THE hearing tolioldearlomeler 
and variocounler rotors.'rout 
length of bearing 2%". Outside shaft, 1%". 
Length of thread 1". Length of threaded sleeve, 
54"._ 
R- I375. Bearing $ 25 

PANEL MOUNTING VARI-
ABLE CONDENSERS 

This condenser lumenta 
the late.d word in pre-
cision mechanics. Plates, 
washers, and all other 
parts aro accurately ma-
chined. Positively 110 

better condenser on the 
market. Shafts 14". Save 
from 10% to fine, by 
tosemblinticontlenser your- 99' 
sell'. A child can do it In a feu mitaliteS spare 
time. Capaelties guaranteed. 
R-1111 11 plate condenser, . 00025 mfd....$1.10 
R-2121 21 plate contlen ,er, .0005 mfd  1.22 
R-4343 43 plate condenser. . 001 mfd 1.50 

The "Rasco" Catalog 
CONTAINS 75 VACUUM TUBE HOOK-
UPS. 350 ILLUSTRATIONS No. 10 
550 ARTICLES. 84 PAGES 

All Armstrong 
Circuits: These 
important circuits 
a re explained 
clearly, all values 
having been given 
leaving out noth-
ing that could 
puzzle you. 

Just to name a 
few of the Vac-
uum Tube cir-
cuits: The V.T. 
as a detector and 
one-step 

r ; Armstrong 
circuits; one-step 
rmlio frequency 
antiqiner and de-
tector; three stage 
audio - frequency 
amplifier; short 
wave regenerative 
l'in cuita ; 4-stage 
talio frequency 
amplifiers: radio 
nod audio fre-
"money amplifier; 
inductively muffl-
ed amplifier; Armstrong superautodyne, etc. 

Catalog mailed only upon receipt of 

4e''4 eleilelterte 

IL.. PM% Ills InICI014, 

15 Cents in Stamps or Coin. 
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The Sure Way— 
To Bigger Pay 
Big salaries are paid in the electrical 

field for expert knowledge. The man 
who knows electricity in all of its many 
phases—the man who has completely 
mastered the subject from A to Z—can 
pick his own job and name his own sal-
ary. The only way you can earn more 
is to learn mare. Small knowledge 
means small pay. Learn the way to 
bigger pay. Become an expert. Croft 
will show you how. 

The Croft Library 
of Practical 
Electricity 

Everywhere the Croft Library is acknowledged 
as the standard—the leader—in practical elec-
trical training. Go into the home or shop of an'-
man who has made e success in electricity and 
nine times out of ten you will fund somewhere 
a well-thumbed set of Croft. Croft and success 
go hand in hand. If your electrical training is 
obtained from these great books you are certain 
to win your way to the top. 

Do not confuse these books with other set. 
Croft is different. A good thing ia always worth 
doing right, so seven years were spent ja getting 
the library ready. The hooks stand alone— 
offering to the ambitious student the utmost in 
electrical training for the least in money. They 
are for the man who wants the best—who wants 
something that will actually help him to fill a 
bigger job. 

The Croft Library at its present low price is a 
bargain in electrical training. A correspondence 
course of equal value would cost you 1100, or 
more. Books equal to those in the Croft set. 
needless to my, cannot be obtained at any price. 
The Croft Library is the most popular as well 
as the lowent•priced high.grade electrical home. 
study course published. 

We'll gladly send you these books for ten 
days' Free Trial. Ne money needed—no obliga-
tion to buy. Use them—test them out any way 
you please. If you don't think they'll help you. 
send them back. If you keep them. you pay 
only $1.50 in ten days and $2.00 a month for 
nine months. 

MAIL THIS COUPON_ 

McGraw-Hill Book ( o., Inc. 

370 Se‘enth Avenue, New York. 

Gentlemen :—Please send me the Croft Library 
of Practical Electricity (shipping charges pre-
paid) for 10 days' free examination. If satisfac-
tory, I will send $1.50 in cep days and $2.00 a 
month until the special price of $19.50 has been 
paid. If not wanted I will write you for return 
shipping instructions. ( Write plainly and fill in 
all lines.) 

Name   

Home Addles.  

City and State  

Employed hv   

Occupation  .P.E.F.-10-23 
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Tidal Power 
T N a Paris message dated December 30th, 
1 Reuter states that the French Cham-
ber has passed without discussion a Bill 
for the erection of an experimental tidal 
electric-power station at Aber-Wrach ( Fin-
istere). It is proposed to build a barrage 
of 150 m. across the estuary, the top of 
which will be level with the land at either 
end and 4 m. above the spring tides high-
water mark. 
The barrage is to be constructed of hol-

low reinforced concrete blocks. The center 
block will be 35 m. long and 22 in. broad, 
and will contain the turbines and alter-
nators; on the right hand side of the bar-
rage a lock will be constructed to allow 
the fishing craft to pass. It is thought 
that, according to the height of the tide, 
the barrage will retain from 2,000,000 to 
3,000,000 cub. El. of water. The turbines 
will work on difference in level between 
the water inside and outside the barrage, 
and will act whether the tide is flowing or 
ebbing, except for a short time when the 
water is nearly the same height on both 
sides. A difference of 70 cub. m. or so ( it 
is stated) is all that is necessary to set 
them in motion. 
Four turbines will be used, and the two 

alternators attached to them will furnish 
a current at 1,500 V. Owing to the fact 
that the turbines will each furnish from 
75 to 1,200 horsepower, according to the 
state of the tide, it has been necessary 
to evolve some scheme for making the 
power obtained less irregular. It is pro-
posed to build across the river Diouris, 
above tide level, a dam which will store 
12,000,000 c. m. of river water, and which, 
even at high water will give the river a 
fall of 8 m., and at low water a fall of 
29 m. 

It is estimated that a maximum of 4,800 
horsepower will be furnished by the instal-
lation and the regular production will be 
1,600 horsepower. It is hoped that the 
annual output of the power station will be 
11 million kilowatt. The expenditure will 
probably amount to 20 million francs. 

Electric Drive on Ships 

THE following comes from the com-
mander of the U. S. S. "Maryland," 

Captain Sellers: 

"The storm proved the value of the elec-
tric drive. That is automatically regu-
lated, so that no matter what seas we 
plow into the speed of the ship is main-
tained. During the storm we sometimes 
brought up against seas as if they were 
brick walls, but the 'Maryland' went 
right through them. 
"The engineer officer told me that at 

one time when we ran up against seas 
that checked our course there was 8,000 
more horsepower generated to bring the 
speed up to the normal of 18 knots and 
keep it there. The automatic governor 
takes care of that, and all that is neces-
sary is to set the motors at the desired 
number of revolutions and they keep that 
speed." 

Electric Power Development 
By M. H. AYLESWORTH, 

Executive Manager, National Electric 
Light Association 

W ITFI an output of approximately 51 
billion kilowatt hours and with over 

$750,000,000 raised for refunding, new 
construction, extensions and betterments, 
the electric light and power companies of 
the country during 1922 continued the 
same steady march of progress and growth 
maintained by them for the past 15 years. 

Write for boot, ..floo to Become • Good Penman." and bwot/fol 
194telm•no Free Your name no card If von enclose stamp. 

r. w. Tamblyn. 441 Ridge Bldg., Kansas City..Itaa. 

While the appropriations for new construc-
tion in 1922 made a new record, the in-
dustry is in reality only on the threshold 
of a great comprehensive and complete 
development era. 

The harnessing of the nation's water 
powers alone and the contribution of their 
energy to the productive wealth and pros-
perity of the country will require vast 
sums of money every year for the next 
decade or two. Already applications are 
on file with the federal power commission 
involving 17,692,000 primary horsepower 
and projects aggregating 2,500,000 primary 
horsepower are now under construction. 
The estimated capital involved in the 
projects granted preliminary or final per-
mits and licenses is $778,000,000, and the 
transmission, distribution, and ultimate 
utilization of the electricity generated by 
them will involve an additional expendi-
ture approaching rive billion dollars. 
But 2,500,000 horsepower is only a small 

part of the whole. The total hydro-electric 
horsepower awaiting development is 54,-
000,000, and it is expected that in the ordi-
nary course of events all of the 17,692,000 
horsepower applied for will be in operation 
by 1930, with many new projects under 
construction or in contemplation. 
While much of this hydro-electric energy 

will be used to replace the electricity now 
generated in coal-burning power stations, 
there will be no let-up in the erection of 
huge steam turbine stations, particularly 
in the great industrial centers in the East. 
Here there is only water power enough 
to supply a small part of the available 
load, and the great bulk of electricity 
will have to be generated as it is at pres-
ent, in large, modern, coal-burning power 
houses. The tendency, however, will be 
to replace the many small stations, by a 
few larger ones and to locate these when-
ever possible close to the coal mines. This 
in turn will give impetus to the construc-
tion of high-tension transmission systems 

STANDARD RADIO GOODS 
AT REDUCED PRICES 

51 
DeForest, D•7A reflex receivers S99 
Grebe CR9  102.. 
3-circuit receiver and 2-step, list $70  51.75 
Detector tubes, 200  3.90 
Jacks, four-prong   .53 
Plugs   .47 
Mesco tones. 2,000-ohm  4.10 
Murdocks tones, 3,000-ohm  4.20 
W. E. fones. 2,200•ohm, reg. $12  

178..9955 New type W. E. loud speaker  
Storage batteries, 6 volts, 100 amp  12.25 
Valley Battery Charger for A and B batteries, 

list $18   
Write for p1r5iele0s Add postage or express to above. 

on any 'standard apparatus you need. 
HICKS RADIO, MARION, ILLINOIS 

DIETZEN PORTABLE LOOP 

Complete, ready to assem• 
hie; set up in few minutes. $ 
Works as well as the most 
expensive made. By mail 
10e extra. Jobbers and deal-
ers write for proposition. 

DIETZEN, Inc., C1xclue1wIan151.!rkt 

Electricians' Examinations 
Diagrams, symbols, tables, notes 
and formulas for preparation for 

lucrase. 
READE PUB. CO. 

296 Broadway. N. Y. City 
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with potentials ranging as high as 220,000 
volts. 
As to the possible market for all this 

electricity, there is every indication that 
it will develop faster than the facilities 
for supplying it can be brought into opera-
tion. The field of railroad electrification 
has hardly been touched, and opportunities 
equally attractive are to be found in tlw 
industrial world. There is approximately 
65,000,000 horsepower in steam locomo-
tives on the railroads of the United States 
which will eventually be displaced by elec-
tric equipment, and there is 26,000,000 
horsepower awaiting conversion in the 
manufacturing industries. Then there are 
the millions of homes still to be reached 
with electric service and the tens of mil-
lions that are potential users of electric 
washing machines, vacuum cleaners, re-
frigerating machines, electric ranges and 
numerous other labor-saving and con-
venience devices. 

A New Electric Furnace 

THE electrical home has arrived—and 
the electrical factory is on the thresh-

old. Surprising accomplishments have 
come to light with the entrance of elec-
tricity more and more fully into industry. 
The most recent is the appearance of a 
new and particularly efficient style of elec-
tric furnace for melting non-ferrous met-
als. This furnace is of the induction type. 
The first installations have revealed possi-
bilities in the melting of brass that have 
never before been realized with the old 
style of crucible and oil-fired furnaces. 
Actual operation has demonstrated that 
whereas it costs $16 per ton to melt brass 
in a coal-fired furnace, and $14 in an oil-
fired furnace, the cost with the new elec-
tric furnace is only $8 per ton, or .4 cents 
per pound. 
Metal is also saved, for this electric fur-

nace, working tests show, melts brass with 
a distinct reduction of zinc waste; and at 
the same time the product turned out is 
finer in quality than was the case when 
the old-style furnaces were used. 
Laymen no doubt may fail to grasp the 

significance of all this. If so, it is only 
necessary to glance at the findings Just 
published by the United States Bureau of 
Mines after an investigation of brass fur-
nace practice in the United States. This 
statement proclaims that if electric fur-
naces were substituted entirely for the 
old types, the saving in the brass melting 
industry would run to between two and 
three million dollars a year. 

"If all the brass made in the country 
could have been melted electrically in 
1917 and 1918," the Bureau adds, "the war 
expenses of the country would have been 
reduced some $20,000,000." 
The secret is that with the old-style fur-

naces there are certain serious wastes, 
which are practically done away with in 
the electric furnace. These wastes include 
enormous losses of zinc by vaporization. 

Possibly as much as 6 per cent of the 
metal is lost in making brass castings, 
and 10 per cent is lost in making wrought 
brass. At the brass casting shops of one 
large plant, It is estimated, 7500 pounds 
of zinc pass from the stacks into the 
atmosphere every day in the form of zinc 
oxides—literally 'vanish into thin air. 

Electric furnaces for brass melting, the 
Bureau of Mines estimates, would mean 
that six thousand tons less of metal would 
be required, releasing labor and railroad 
rolling stock for other needs. The health 
and safety of the workmen is incidentally 
increased by the cooler and cleaner char-
acter of the work. 

Lectures for the Deaf 
A GOOD deal of attention has been de-

voted in late years to the development 
of the telephone transmitter and receiver. 

No Matter What Your Vocation 

Whether Professional Man 
Business Man or Daily Worker 

A Thorough Training In 

CHEMISTRY 
Will Help You To Get Ahead 

r 0 be successful today is to know Chemis-
try! Every line of business, every branch 
of industry depends upon Chemistry in 

- , , form. You may not realize it, but your 
,,ii proficiency in whatever work you are doing 
would be increased by a knowledge of Chem. 
istry. In many lines such knowledge is abso-
lutely essential. In others it is a guarantee of 
promotion and more money. 
The keen competition that exists in every 

commercial activity today requires that a man 
know all there is to know about his vocation. 
If you have something to sell—no matter what— 
Chemistry enters into its make-up. The sales-
man who knows the chemical composition of his 
article can talk about it more intelligently than 
the one who lacks this information, and his 
sales are proportionately larger. In the build-
ing trades Chemistry is of prime importance. 
The mason. electrician or painter who knows 
something about Chemistry can do better work 
and command more money than the one whit 
,loes not. Through Chemistry a shopkeeper 
learns how to attract the most trade, and even 
in clerical positions one can capitalize his 
chemical skill. 

Chemistry should be as much a part of your 
mental equipment as the ability to calculate or 
to write correct English. The world is paying 
a thousandfold more for ideas than for actual 
labor. The big rewards go to the man who can 
show how to turn out a little better product at 
a little lower cost. And Chemistry will give 
you the ideas that will save money for your-
self or your firm in the very fundamentals of 
your business. There is nothing remarkable 
about this; it is going on every day. If you 
have not heard of it before, it is because the 
general public has been slow to recognize the 
tremendous value of chemical training. People 
have been content to leave Chemistry in the 
hands of a few trained chemists who could not 
possibly develop the subject to anywhere near 
its greatest extent. 
Noir we are on the eve of a great awakening. Our 

heritage from the World War has been an intense devel-
opment of the chemical industries in the United States 
and a tremendous interest in all the applications of 
Chemistry. People are taking up the subject merely 
for the good it will do them in their own line of bust-
liens. 

It is no longer necessary to enter college in order 
to learn this fascinating science. Our Home Study 
('ourse trains you just as thoroughly, and with the same 
assurance of surcess, as these who took the longer way. 
And our methods are so simple that we ran teach you 
no matter bow little previous education you may have 
had. Many of our graduates now hold responsible posi-
tions or have materially Increased their incomes from 
private enterprises as a result of taking our course. 
Hundreds of letters from students testifying to the 
benefits they have derived from our training are here 
for your inspection. 
Remember that you do not need to study Chemistry 

with the idea of actually practicing as a chemist, al-
though a great many of our students are taking our 
course with this object in view, if you want to know 
more about what Chemistry will do for you, if you want 
to know what our home study course offers, sign and 
mall the coupon today for FREE BOOK "Opportunities 
for Chemists." 

Chemical Institute 
of New York, Inc. 
Home Extension Division 10 

66- B West Broadway, New York City 

DR. T. O'CONOR SLOANE Will 
Teach You Chemistry In 

Your Own Home 
The Chemical Institute of New York, of which Dr. 
O'Conor Sloane is Educational Director, was found-

ed to fill the need of ambitious, tar-sighted men who 
realize and recognize the splendid future Chemistry of-
fers them, but who cannot spare either the time or the 
money to attend college. Dr. Sloane, a foremost au-
thority on Chemistry. mill teach you and will give you 
any individual help you may require. He will person-
ally go over your palters, correct them. Point out your 
faults, teaching you in a practical and interesting way. 
No special education required other than the ability 
to read and in rile Engliqi. One student has char-
acterized our lessons as The course that takes the mys-
tery out of Chemistry." 

Read What One of Our Recent 
Graduates Reports 

"I thought I would let you know of my success. I 
finished your course about two months ago and tutts 
a line position as chemist at the DuPont Dye Works. 
I am getting along line with my work and like it very 
much. It was through your reurse alone that t have 
been so suceessful. It is wonderful anti I hope you have 
great success with It 

(Name and Address on request). 

Easy Monthly Payments 
You do not have t'd have even the small price of the 

course to start. You can pay for it in small monthly 
paymenta—se small that you won't feel them. The cost 
is very moderate. and lorludes everything, even the 
Laboratory Equipment—there are no extras to buy with 
tair course. Our plait of monthly payments places a 

,lo tonal ... 111eath ,11 ( -so of everpme. 

Laboratory Equipment Given 
To Every Student Without 

Additional Charge 
We give to evyry studs-nt oinmut additional charge 

his chemical t, :iiipinetit, including forty-two pieces of 
laboratory apparatus and supplies. and seventeen differ-
ent chemleals and reagents. These comprise the appa-
ratus and chemicals used for the experimental work of 
the course. 

Special 30-Day Offer 
For a short period we are making a special offer that 

will be worth your while to take advantage of. Write 
for partieulars, using the coupon below or simply a 
postal card. This will not obligate you in the least. 
Do not wait until Ine-Ingerretv. Send the emitter, now wht:e 
you think of it. 

Sign and Mail the Coupon for 

V» 

FREE BOOK 

CHEMICAL INSTITUTE OF NEW YORK. Inc. 

Home Extension Division 10, 

66-6 — West Broadway New York City. 

Please send me at once without any obligation on 
my part, your Free Hoek "Opportunities for Chem-
ists," and full particulars about the Laboratory 
Equipment furnished to every student. Also please 
tell me shout your plan of payment and your spe-
cial 30 day offer. 

NAME   

ADDRESS   

cITY   

STATE   
P.E.,10-23 

J 
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BE AN 

AUTOMOTIVE 
Electrical 

Expert 

A Great New Field 
of Highly Paid Specialists 
Experts in Electric starting, lighting, 

ignition and storage batteries earn $150 
to $300 a month and more. You can 
qualify quickly for a big paying position 
as electrical expert on automobiles, mo-
tor trucks, tractors, motorcycles, aircraft, 
farm lighting plants, etc. Trained men 
are needed everywhere by manufactur-
ers, service stations and garages. Our 
Free Employment Bureau helps you to 
a good position. 

Experts Train You 
Come to America's greatest institution 

of electrical education. Learn by prac-
tical work in our big electrical labora-
tories under expert instructors. 

In Three Months 
thirteen weeks' intensive full time train-
ing makes you a master of all types of 
electrical equipment—starting, lighting, 
ignition and storage batteries—or you 
can earn your own way by half time 
work. We find you a position. Low 
tuition fee. 

Big Book Free 
Write for handsome, illustrated book, 

telling about the great opportunities for 
trained Automotive Electrical Experts. 
Our quick method of training you. 

SPECIAL 
Personal instruction offered by mail to 
those who cannot come to Milwaukee 
now. 

ENDORSED 
By the Automotive Electrical Association 
of Wisconsin. 

Ask for Details—Mail Coupon Today. 

School of Automotive Electricity 
Inc. 

415 Marshall St., Dept. P.E. 9, Milwaukee, Wis. 

SCHOOL OF AUTOMOTIVE ELECTRICITY, Inc., 
415 Marshall St., Dept. P.E. 9, Milwaukee, Wis. 

Gentlemen: 

I would like to know more about how to be-
come an Automotive Electrical Expert. 
Send me FREE catalog and details regarding 

3 months' day 
course 

6 months' half 
day course 

9 months' eve-
ning course 
Home Service 
Training 

Name   Age   

Address  City  State  

The requirements of radio operators have 
brought forward new receivers and special 
ones have been devised for the deaf. A 
sensitive microphone is part of the ap-
paratus, the speaker stands well back 
of the microphone case, so that he can 
lecture with comparative ease, and not 
feel any annoyance due to the impression 
that he is talking through a contracted 
microphone. He can hold himself back 
from the transmitter and speak exactly 
as if he were addressing a hearing audi-
ence, with the certainty that his words 
are reaching every person present. 
The improved microphone transmitters 

of the present day and the Sensitive re-
ceiver specially designed for the deaf have 
made this system of lecturing to the deaf 
possible and practical. 

Electric Locomotive Repairs 
I N the American Machinist Mr. Frank 

C. Hudson states that the electric loco-
motive brings entirely new problems to the 
railway repair shops, involving the need 
of men who understand electric motor 
work, such as winding armatures, caring 
for commutators, and the like. But elec-
tric motors require much less attention 
than their steam-driven predecessors, and 
a general overhaul can be made in about 
one-third the time formerly required. This 
is partly attributable to the absence of 
reciprocating parts in the transmission 
of power. The substitution of rotary mo-
tion eliminates the pound on the wheel 
bearings and entirely does away with the 
wear on main and side rod bearings. An-
other noticeable effect is the reduced wear 
on driving box thrust-plates and hub-
liners, the life being incresed from 50 
to 100 per cent over that of the steam 
locomotives. 

Static Spark and Gasoline Tanks 

IN a recent inquiry at Bridgeport into the death of an occupant of a closed 
automobile by fire resulting from the ex-
plosion of a gasoline tank, the explosion 
was due to static electricity induced by 
the flow of gasoline into the tank. 
The tank was being filled at the time 

of the accident and until experts testified 
before the coroner the cause of the 
explosion was a mystery. The expert wit-
nesses gave it as their opinion that a static 
electrical discharge was the cause of the 
explosion. 
The flow of gasoline from the hose into 

the tank was sufficient to set up static 
electrical potential, they said, and a spark 
leaping from the nozzle of the hose to the 
metal tank would ignite the gasoline va-
por, causing the explosion. 

It was recommended, however, that oc-
cupants of closed automobiles, whose gaso-
line tanks are in the body of the car, 
leave the vehicle while the tank is being 
filled. It was suggested also that a chain 
be fastened to the gasoline tank of such 
a car which could be lowered to the road 
when the tank is being filled, thus ground-
ing any current that might be set up. 

Joseph Bazatta, it was learned after the 
hearing, was severely burned this morn-
ing in Westport in an unexplained explo-
sion that occurred while the tank of his 
automobile was being filled. 
Two members of an automobile party 

from Watertown, N. Y., were burned 
to death and three others were injured 
when the gasoline tank exploded while 
being refilled. 

Great carelessness prevails in garages 
in the handling of gasoline. The wonder 
is that more accidents do not happen. 
Cigarettes are smoked by those about the 
cars and this action involves lighted 
matches. It therefore is no wonder that 
the fortunately rare static spark is for-
gotten until it does its work. This article 
is valuable in pointing out the danger. 

1.75 

Size 

9¡ x 12 x If 

inches 

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 ELECTEICS COMPANY, 
53 Park Place, New York, N. Y. 

Enclosed please find $1.75 for which 
send me by express, collect, Volume 
No. 1 or! PnAcTicni. Et.rcirstcs. 

Name   

Address .  

Town  State  
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SEND NO MONEY 
THE WILD CAT 

Regular 
Swing-Ont 

Hand-Ejecting 
Left-Hand 
Wheeler 
Revolver 

UM or $8 Cal. 
Shot $14.50 

A powerful eix shot gun; made specially for Reamers. 
mountaineers and men working in unprotected places, re-
quiring a safe and efficient weapon. Quick as a flash, with 
great penetrating power and true marksmanship. Carry 
this gun with you and you will feel fully protected. Made 
of beet blue steel, rifled barrel. Hammer with safety. 
Fires regular 32.20 or 38 caliber ammunition. 

20-SHOT AUTOMATIC PISTOL 

4 $"   
20-SHOT-32 CAL. 

aThe binge« bargain ever 
offered. Built of best blue 
steel, checkered grip, safety. fi Every one brand new and 
inspected. Shoots all stand-
ard 32 cal. cartridges. 10 shot, 
with extra magasine, making a20 quick, hard and straight shots. Buy 
several while they last, at our unheard a 
cal., 7 shot, $7.80; 32 cal., 6 shot., $9.30. 
Peke 29.50 (regular $35). Pocket size. 25 

SEND NO MONEY: Pay on arrival. our bargain 
price, plus few cents postage. Satiafaction Kaaren. 
teed. or money back. Order today. NOW. 

THE PRICE CUTTING CO., Desk 221, 55 Broadway, New York 

SAVE MONEY 
Ion posiii0sly ran do airing nod re' 
palrlog nf bells, tight lag, garnses. 
Irons, varmint rleanera, washing inn-
dilute, eta., without presiout expert-
•nre., when yon own our new book 
EI,E111111 Al. KINKS. Moat oomplete 
book ea everylhing pleelrieal ln thp 
11031E. SEND NO MONEY. Jost your 
oriole and addreies. Pay unsling. $ 1.00 
plii•• fen ten. postage a hen dr livered. 
Or «end • dollar bill ellb , or order. 
TODAY. Motley bark Ir not satisfied. 
titular F'ree. 

HOME BOOK CO., 38813I4 Arcade Bldg., Cleveland, Ohio 

Sell Shirts 

Vollé 
MIA 

Bell Madison "Better-blade" Shirts, Peda. 
sues. and Nightshirts direct from our 
factory to wearer. Nationally advertised. 
Easy to sell. Exclusive patterns. Ex-
ceptional values. No experience or 
capital required. Large steady Income 

assured. Entirely new proposition. 
WRITE FOR FREE SAMPLES 

MADISON SHIRT CO., 503 Matey. N.Y. MN 

Earn $10.00 a Day 
Selling a household necessity. one te a donna 
In sack hone; big seller, good repeater. Write 
ter Free temple and particulars to 

"STICK-ON" COMPANY 
1442 HUDSON STREET. NEW TOILE 

Selling men'. gae-maak o. 

GOODYEAR RAINCOATS L • 
$1.90 each, in dosen or groin. lets. Sample 
sent upon receipt •f $2.15. Agents wonted. 

(Write for our sin best sellers.) 

GOODYEAR RUBBER M'F'G CO. 
Dept. P 34 E. 9th Street, N. Y. C. 

SEX 
Practical Information all sex matters 
Send 10c today, stamps or 1 Oc 
coin, for remarkable Illustrated 
catalog. Nothing else like It 

BOOK Sin this country. 
Dept. 185. Counsel Service, 257 W. 71st Si.. New York 

egel SELF-CONSCIOUS? 
Embarrassed in company, lacking in self-control? Let 
me tell you how you can overcome these troubles. 

B. VERSTAS, 140$ Broadway, New York City 

In our issue of June, 1923, page 356, we 
described tile grounding of gasoline tanks, 
where in handling the fluid on the large 
or commercial scale danger of conflagra-
tion from the static spark was anticipated. 

Electro-Photograph of Anxiety 

AWOMAN patient was being examined 
in the office of a heart specialist. 

The test at the moment under way con-
sisted of the taking of what is known as 
an electro-cardiagram — a photographic 
record of the electrical currents generated 
by the heart beat. 
The patient sat motionless in a chair 

at one end of a long room. At the other 
end of the room a man was looking at 
a little spot that danced about on a 
screen. The man's back was toward the 
patient. Apparently he was disregarding 
her altogether, yet presently he said: 
"Madam, you are worried about some-

thing. What is it?" 
And the patient replied, rather shame-

facedly: "Why, I left my purse, with my 
rings, in the dressing room, and I just 
heard steps In the hall as if someone were 
going that way. I was a little afraid 
the jewels might not be safe." 
The physician directed an assistant to 

get the purse. Then he proceeded with 
the electric test. 
"Ah, that is quite different," he said 

presently. And when the negative was 
printed, it plainly revealed that the elec-
trical conditions of the heart were modi-
fied when the patient had been worried 
even in that small degree.—New York 
American. 

Electric Hay Curing in Germany 
and Austria 

T"E green crop is placed in large con-
tainers built up of reinforced artificial 

stone of an insulating nature both as 
regards electricity and heat. The walls 
are varnished on the inside to prevent 
current leakage. The capacity of a con-
tainer varies greatly—some being as small 
as five cubic yards and others as large as 
175 cubic yards. The floor electrode of 
the container is formed of galvanized 
sheet iron or of a grid of iron rods. 
The crop is spread out uniformly and 
trodden down, and is then covered by a 
metal-built lid acting as the second elec-
trode. Alternating current at 220 to 500 
volts is employed—the higher the voltage 
the shorter the time taken for the curing 
process. Neither the current nor the volt-
age requires any regulation during the 
treatment. Investigation has shown that 
as soon as the current is applied, a sort 
of paralysis or suspension of organic life 
takes place in the mass of material, and 
it is due to this fact that no deleterious 
effects are set up tending to lessen the 
food value of the product. It Is especially 
advantageous as regards the albumen 
content. 
A change of resistance occurs at or 

about the temperature of 50 degrees Centi-
grade ( 122 degrees Fahrenheit), which, 
as stated above, is also the temperature 
of sterilization. At this temperature the 
plant cells and bacteria collapse, and the 
whole mass sinters together, and most of 
the internal air spaces disappear. After 
this, very little further heat is generated 
because of the low resistance of the ma-
terial, and in this way the process is 
practically self-regulating. As soon as the 
whole mass is found to have reached about 
122° Fahrenheit, the current can be 
switched off. 
Experiment has shown that about 23 

kwh are required per ton of green ma-
terial treated. Before the actual curing 
process can be commenced, the crop must 
be subjected to a preliminary treatment 
to give It the necessary conductivity. 

—7— 
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Know 
electricity 

as experts know it 
and get an expert's pay 

Electricity holds out today the greatest 
imaginable future. Technically trained 
electricians are earning big salaries. 
New opportunities appear every day 
to those who are acquainted with up-
to-date methods. Now is the time to 
take advantage of these opportunities. 
The Croft Library will aid the beginner 
as well as the expert. It is written in a 
non-technical manner, yet its accurate-
ness and thoroughness are known to 
more than forty thousand Croft fol-
lowers. 

The Croft Library 
A combined :reference library and 

home-study course in practical 
electricity 

No course, no set of books. offers a quicker. 
surer method of mastering electricity than the Croft 
Library. It is • complete electrical educator. It is 
founded on practice--on work as it is actually done. 
It is jammed from cover to cover with the kind of 
bareheaded facts you want. Written so that the 
beginaer can easily understand it. yet re round, u 
thoroLgh, that it is the daily guide of thousand. of 
highly paid electrical workers and engineers. 

Croft and successes hand ki hand. If your 
electrical training is obtained from theft great books 
you are certain to win your way to the top. 

Free Examination— 
no money down— 
only $1.50 in ten days and 
$2.00 a month until paid 

Till in and mail the coupon attached and we will 
mad you the entire at of eight volumes for mn 
am' Free Examination. We take all the risk—pay 
all charges. You aroma no ubligation—you pay 
..thing unions you decide to keep the book*. Then 
{LSO in ten days and the balance at the rate of 
$2.00 • month. Send the coupon NOW and see the 
books for yourself. 

r_._ _ _ _ _ _ _ 
.Free Examination Coupon 

McGraw-Hill Book Co., Inc 

37# Seventh Avenue, New York. 

Gentlemen :—Plems rend me the Croft Library ef 
Practical Electricity (»hipping charges prepaid) for 
10 daps' free examination. If satisfactory. I will 
.end $1.50 in ten days and r2 oo • month until the 
epeeist price ef $19.30 has been paid. If net 
wanted I will write you for return shipping instruc-
tions. (Write plainly and fill in all lines.) 

Name   

Home Address 

City and State  

Employed by  

L cupation P E  B.--111-23.1 
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Leading 

Electrical Concerns 
Join America's 

Foremost School in 

Practical Electricity 
to Develop 

Trained Men 
To meet the extraordinary present-day de-

mand for trained electrical men, a number of 
big Milwaukee Industrial Concerns have taken 
a step without precedent or parallel. They have 
entered into a contract with the School of Engi-
neering of Milwaukee to give their students 
part-time employment at practical electrical 
work during their entire course of study. 

This gives you an opportunity absolutely 
unique in the history of technical education— 
the opportunity to secure a sound, through-and-
through training in both the "book" and the 
"dollar-and-cents" sides of 

Commercial and 
Electrical Engineering 

You can earn your living expenses while 
pursuing your studtes. Mornings—lectures and 
laboratory work at school; afternoons—actual 
practice in the work rooms of the industrial 
companies. What better start in life could you 
ask than this chance to acquire a complete job-
insuring, technical training under actual wage-
earning, working conditions, giving you confi-
dence in yourself and a feeling of security in 
holding your job? 

A Permanent Job 
For Every Graduate 

Feeling the tremendous need for more men 
nith the sound, technical training afforded by 
this school, these same concerns have agreed 
to employ all our duly qualified graduates at 
good salaries the moment they receive their 
diplomas. 

'fo meet this demand, we offer the following 
courses to students with fourteen high school 

Commercial Electrical Engineering 1 year 
Electrical Engineering, B.S. Degree .... 3 years 

Students with only a common school educa-
tion may take Electrotechnician Course in 1 to 
2 years; Practical Electricity in 6 months to 1 
year; Armature Winding in 3 months; Wiring 
and Testing in 3 months; and Automotive Elec-
tricity in 3 months. 

Established eighteen years ago, the School of Engi-
1o...ring of Milwaukee stands absolutely alone In the 
held of electrical and cionmerelal engineering. Has the 
emphatic and unqualified endorsement of all leading 
engineering industries. Write nt once for full partieu-
Inn New classes now organizing. 

SCHGOLof ENGINEERING 
of Milwaukee 

P.E.-10-415 Marshal Street, Milwaukee, Wis 

Fill out this coupon and return now 
for full information. 

SCHOOL OF ENGINEERING, P.E.-10 
415 Marshall St., Milwaukee. Wis. 
Gentlemen: Please send me complete details regarding 

our Earn-While-You-Learn proposition and the 

Course. mill in the course most 
interested In.) 

.‘,1,1ress 

City   State   

Freshly-reaped, undamaged crops offer a 
very high resistance to the passage of a 
current owing to the protective covering 
of hairs, waxes, gums, etc., on the outer 
surface. For instance, a mass of such 
material 20 inches thick required the ap-
plication of nearly 8,000 volts before any 
appreciable current would pass. It is the 
inner, juicy portions of the plant which 
conduct well, and the best and simplest 
way of exposing these parts to the action 
of the current is found to be by chopping 
up the material. This chopping is in any 
case desirable in material intended for 
cattle food, and it also greatly facilitates 
the handling throughout. After treatment, 
the hay is left carefully covered up in the 
containers until wanted for use. 
The chief advantages claimed for the 

process are: 
(1) The whole hay crop becomes inde-

pendent of weather conditions. 
(2) The crop can be treated at almost 

any stage of ripeness, and is not liable 
to damage through rain, dew or frost. 
Also such very juicy materials as turnip 
leaves, turnip tops and coarsely-chopped 
turnips, potatoes, carrots, etc., can be 
stored indefinitely without deterioration 
after the treatment. 

(3) Independence of weather conditions 
allows more crops to be raised from a 
given area. The crops can be cut when 
in their most nourishing stage ( just be-
fore flowering). 

(4) The retention of the protein in the 
hay makes clover and leguminous crops 
serve as real sources of albumen through-
out the winter, and it has been found in 
practice that very satisfactory milk re-
turns have been obtained by the use of 
the process. The cured crop has been 
found very suitable for horses, sheep, 
goats and fowls—in fact, all animals like 
it because of its aromatic taste. 

(5) The process enables better use to 
be made of the available labor on the 
farm, and so leads to economies which 
more than cover the cost of the electricity. 

(6) The load is a desirable one from 
the power-station point of view, because 
it is, to a large extent, an all-night load 
—the work of transporting the crops and 
loading the containers being done in the 
daytime, and the current being allowed to 
do its part at night.—Elektrotechnik and 
Ma schinenbau. 

Storage Battery Repairs 

ACOMMITTEE of the Associated Ad-
vertising Clubs of the World have in-

vestigated the repairing and charging of 
storage batteries for automobile owners 
and others. We quote: 
"The automobile owner is at the mercy 

of a battery station In the matter of hav-
ing his battery charged, changed, rebuilt 
or repaired, for the reason that it is im-
practical to dissemble a battery and iden-
tify the parts. 

"If the owner wants the repair parts 
put out by the maker of his battery, he ' 
is entitled to receive them, even though 
there may be repair parts made by others 
which could be used just as efficiently. 
Substitution under such circumstances 
constitutes a fraud upon the public and 
jeopardizes the good will and reputation 
of the battery manufacturer which the 
service station purports to represent." 
The committee states that complaints 

have come to It from many sources to the 
effect that the motoring public is being 
imposed upon from time to time by un-
scrupulous concerns which offer a remedy 
for all battery troubles through the me-
dium of pastes, fillers, solutions and other 
compounds to take the place of regular ! 
electrolytes. Tests and analyses of sev-
eral of these "dope" solutions indicate 
that, while they apparently give a battery 
greater momentary "kick," they ofttimes 

How to Hook - Up A 

Transmitter Button to 

Make an Efficient 

Loud Talker 

A Transmitter button with a few dry 
cells and a telephone receiver will make a 
remarkably simple and efficient loud talker. 
A Microphonic amplifier of this type is 
just the thing for use with a radio set. 

The weak music and signals may be ampli-
fied many times their original value. It is 
possible to entertain a large audience with 
a simple radio equipment if a transmitter 
button is used in the circuit as explained in 
diagram A. 

The cost is extremely low, and the results 
are comparable with those produced by 
highest grade of expensive loud talkers. 

As may be seen in the diagram, two dry 
cells or a small storage battery are con-
nected in series with the transmitter button 
and a 4 to 75 ohm telephone receiver. The 
transmitter button is secured to the dia-
phragm of the telephone in the radio re-
ceiving set. To accomplish this properly, 
scrape off the enamel ( if diaphragm is en-
ameled) on the face of the diaphragm and 
solder the small hexagon nut supplied with 
the button to the exact center. Care should 
be taken that the thin diaphragm is not 
bent or otherwise harmed. The transmitter 

//,:gb n« 
/phone 

4 -. dm 
nreiver 

4V 

button is then screwed into place. Connec-
tions, as shown in the diagram, are made 
with flexible wire. A horn may be placed 
over the low resistance receiver if desired. 
When the radio set is properly tuned and 
signals are being received, the transmitter 
button is operated by the vibration of the 
diaphragm of the receiver. As the receiver 
diaphragm vibrates, the mica diaphragm on 
the transmitter button also vibrates. The 
carbon grains are compressed at varying 
pressure; the current flowing through the 
local battery circuit is thus varied and re-
sults in an amplification of the sounds in 
the low resistance telephone loud-talker. 

Diagram B, which includes a step-up 
transformer, is to be used with loud talk-
ing_receivers of high resistance. The pri-
mary of the transformers should have a 
resistance of about 75 ohms. An ordinary 
telephone induction coil will serve as the 
transtormer in this circuit. 

You can get the above-described trans-
mitter button FREE in subscribing to 
PRACTICAL ELzeratcs Magazine at $2.00 
per year ( 12 months). Send your sub-
scriptions today. 

Make all remittances payable to Practical 
Electrics Co., 53 Park Place, New York 
City. 

—Adv. 
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Standard 
Spanish 

ARMY 
Used by French 
During World War 

Buy direct from sole U. S. 
importers and SAVE on this 

GENUINE ASTRA AUTOMATIC 

Your chance to have the finest European pistol — 
the equal of any similar American gun -- at about 
le the price. Order direct at these special prices. 

$7.75 25 calibre-7 shot—C. O. Q. Automatic. 
8.95 25 calibre-7 shot—Astra Automatic. 
9.95 25 calibre Astra with triple safety. 
10.95 32 calibre- 10 shot Astra, extra magazine. 
16.95 32-20 and 38 cal. swing-out cyl. revolvers. 

We guarantee every gun against defective work-
manship; brand new; of Drop Mooed Steel T hroup h-
out. Before buying any weapon INSIST on this 
guarantee. SEND NO MONEY unless you 
wish. State model desired—pay postman on delivery 
plus postage. Satisfaction guaranteed or money re-
funded. Write for new firearms catalogue. 

CALIFORNIA TRADING CO. 
Dept. 2410 Terminal Bldg., Los Angeles, Cal. 

A Wonderful Book 
on Finger Prints 

FREE to YOU! 
Fun of Thrilling, Trite Stories of crime mysteries solved through Finger Print Evidence by some of 

America's greatest Finger Print Experts. Grip-
ping illostratione. Greatest book ever published on 
the subject. Send for your FREE copy today. 

Big Money to Experts! 
You esi, leer» the Finger Print Profemlon easily at home In apare 
Unie. Great demand for Experts. Profemional feeo are high. 
This book picture. the wonderful/ opportunity awaiting you. 

Big Special Offer "9° 97..rlt=se.G,et full de. 

A splendid geld for profeeelonei work ever even jeet'artet. 

UNIVERSITY OF APPLIED SCIENCE 
Dept. 15-76 1920 Suutiyelde Ave. Chicago, IIL  

HOW TO BECOME A 
PROFESSIONAL 
PHOTOGRAPHER 
EARNING 835TO $125 A WEEK 

An interesting illnetreted book-
let ( free) en choosing a vocation. 
and the exceptional mortnni-
tiee Photography offers yea. 

MOTION PICTURE — COMMERCIAL — PORTRAITURE 
The.. ta ids menthe' emu«. Madera equipmeat. Day 
or evening clean». Esey terms. Auk for Catalog No. 57. 

N. Y. INSTITUTE of PHOTOGRAPHY 
NEW YORK CHICAGO BROOKLYN 

141 W. 35th St. 630 So. Wabash Ave. 505 State St. 

MATHEMATICS 
can be easily mastered with the Midget 
5 in I slide rule. With this calcu-
lator you can instantly add, subtract. 
multiply and divide any combination 
of decimals, fractions. whole and 
mixed numbers. Also obtain all roots. 
powers. Logs. and Trio. Functions. 

It is used at all colleges. 200 at 
Harvard 300 at Cornell. etc. The 
Engine-pivided Scales are on white 
celluloid, mounted on aluminum and 

are grease and waterproof. Diameter 4 inches. Price with 
nstruction book $1.50. Leather Case 50c extra. Catalogue 
Free. Your money back if you are not satisfied. 
GILSON SLIDE RULE CO., Niles, Mich. 

No matter who or what you are, wheat», 
you are too thin or too fat—or unable to 
sleep and eat properly, you need a 

RESIBELL 
Ask your dealer or send your nano. and 

address for particulars. 
Addreu 

HAIMS 932 East 140th St.. Cleveland. Ohio 

FREE 
Not a penny to send for this Free Trial Lemon 
which shown how easily you can learn Drafting in 
mall under Chicago "Tech" experte. Prepare now 
for paying positions. Draftsmen earn $60 to $ 150 
weekly. Big jobs are waiting. Send today for the 
Free Lesson, catalog, terms. etc. 

CHICAGO TECHNICAL COLLEGE 
1088 Chicago ''Tech" Bldg.. CHICAGO 

Drafting Lesson 

contain ingredients which are absolutely 
ruinous to the plates and separators. there-
by shortening the life of the battery from 
50 to 75 per cent. 
Purchasers are warned to inquire care-

fully regarding such solutions, and assure 
themselves that tile substitute they are 
procuring has real merit and will not dam-
age the battery, before placing their 
orders. 
Another misleading and sometimes 

fraudulent feature attends the manner in 
which many so-called "dry batteries" are 
advertised, the committee says. Some of 
these are exploited as "new and wonder-
ful" inventions that "never need to be 
taken to a service station," that "require 
no water" nor added charge "no matter 
how long in use," "cannot freeze," etc. 

Elaborate Lighting Spectacles 
Planned for Illuminating 

Engineering Society 
Meeting 

D
ETAILED plans for the special fea-
tures which will mark the 1923 con-

vention of the Illuminating Engineering 
Society meeting at Lake George, N. Y., 
September 24 to 28, are nearing comple-
tion and promise to surpass in spectacular 
effect and all-around interest anything yet 
attempted by the society. 
A battery of great searchlights forming 

a scintillator of moving colored beams 
will be the big event of the convention. 
This scintillator, it is announced, will be 
located on the wharf in front of the Fort 
William Henry Hotel, convention head-
quarters, and will send a multitude of 
powerful rays into the sky in a fan-like 
formation. By means of colored slides the 
beams will be constantly changed in col-
ors, one blending into another to give a 
startling and beautiful rainbow effect. 
An elaborate program of fireworks is 

another feature, a high point of which 
will be the explosion of the largest bomb 
used in such displays. A jeweled emblem 
of the society, illuminated in various 
colors by floodlights, is another thing of 
interest on which the committee is work-
ing. This will be placed on the grounds 
near the hotel. 

Large, beautifully colored lanterns will 
dot the groves and walks surrounding the 
hotel and water's edge, while negotiations 
are on for securing a special battery of 
the largest searchlights, about 60 inches 
in diameter, which will cross in the sky 
in front of the headquarters from stra-
tegic points on the hills surrounding the 
southern end of the lake. 
W. D'A. Ryan, chairman of the general 

convention committee, under whose direc-
tion the lighting effects are being worked 
out, believes the illumination features of 
this meeting will compare favorably with 
the largest spectacles of the kind. The 
scintillator of colored searchlight beams is 
patterned after that used with such won-
derful effect during the Panama Pacific 
International Exposition. 
The officers of the convention cormnittee 

consist of Mr. Ryan as chairman, Henry 
W. Peck, vice-chairman, and H. E. Ma-
han, secretary. 

Gases Liberated by High-Voltage 
Insulator Testing Apparatus 
By C. W . JONES and W. P. YANT, 

U. S. Bureau of Mines 

FLUNG the testing of porcelain in-
sulators with a 60-cycle flash-over 
apparatus, gases are liberated hav-

ing in odor greatly resembling that of 
ozone. Since the two main constituents 
of normal air are nitrogen and oxygen, 
and high voltages ( approximately 90,000 
volts) are used during the tests, the con-
ditions are favorable for the production 

I Pay 
Your Railroad 

Fare 

to 
the Great 
Shops of 
COYNE 

8. W. COOKE. 
Baidt nt 

Chicago 
The Electrical Center 

of the World 
We pay your railroad fare to Chicago — the 
Electrical Center of the World from any 
place in the United States. Grasp the oppor-
tunity to see the country at our expense. 
Come to Coyne— learn electricity in 3 months. 
The largest electrical school in the country 
specializing in electrical instruction only. Get a 
complete training so you can make big money 
as Power Plant Operator, Superintendent, 
Telephone man, Construction worker, auto, 
truck or tractor electrician, battery man, radio 
expert, or you can go into business for your-
self as electrical contractor, dealer, auto igni-
tion or battery expert and make from $3,000 to 
$20,000 a year. Hundreds of our graduates 
today are making big money and you can do the 
same if you grasp this opportunity—act now. 

Learn Electricity 
In 3 Months 

No books or useless theory. You are trained on 
8100,000 worth of electrical equipment. Everything 
from door bells to power plants You work on nwtora, 
generators, house- wiring, autos, batteries, rndio, 
switch-boards, power planta — everything to make 
you an expert ready to step right into a position 
paying from $45 to 8100 a week. 

Radio Course FREE 
We Include the following free with the regular courue; 
(1) A complete course In auto, truck and tractor elec-
tricity and storage batteries. Greatest outlay of 
auto, electrical and battery equipment In the country. 
(2) Course in Radio—the marvel of the age. Con-
etructing, installing and operating. You can build 
you own wireless telephone set. 
(8) A life scholarship in the Coyne school. You can 
stay as long as you wish and return for further 
training at any time In the future. 

Earn While You Learn 
We help students to secure jobs to earn a good part 
of their expense while studying. 

Send Coupon Now 
Don't delay a minute—send that coupon in right now 
for our big free catalog and full particulars of Free 
Railroad Fare offer. Act now I 

1121MtarMirraerffli 
1300-1310 W. Harrison St.. Dept. 15 - 77 

B. W. Cooke, Pres., Coyne Electrical School, 
L40.15-771300-1310 W. Harrison St., Chicago, ilL 

Dear Sir: Please ,end me free your big catalog and 
full particulars of your special offer of Free Railroad 
Fare and two extra courses. 

Na ive 

Address  
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Build Your Own RadioApparatus 
As Easily as a Woman Makes a Dress! 

"CONSOLIDATED" PATTERNS 
are designed by the foremost radio engineers and by our novel method of construction anyone can easily make effi-
cient apparatus to receive all wave lengths. All Patterns are Full Size, printed on heavy Blue-Print paper and put up 
in attractive packet of heavy manila, 9x12'. Each one is fully illustrated by photographs. 

Every packet contains complete instructions for the construction of these circuits including the tools required, parts 

needed, directions and pattern for drilling, mounting and wiring and most important of all, full instruction on how 
to tune the circuit. Sets constructed from these plans have been thoroughly tested and pronounced perfect. 

"Ing LUAU (.12hIlleitjliggneit" 

NO.b 
Howmalçe 

The Conerad CO* 
1» eldeen 

How to Make a Cockaday 
Receiver 

The Cockaday four-circuit tuner 
is one of the latest advancements 
in radio. Its malts advantage 
Iles in the fact that the set can 
be adjusted to the highest point 
of regeneration, and tuning ac-
complished over a wide band of 
wave-lengths without the neces-
sity for readjusting the regener-
ation control. The set described 
in our folder was designed and 
built at our own shop. All di-
mensions, size of wire, number 
of turns, etc., are given, leav-
ing nothing to the Imagination. 

itsLt u.ecte tse(MC,CPTerege1Oted 
LmILIMMU-VC,A.9L..1. 

mo.4 
How to make 

pjflarti ReceJv 
; • 

• alieVreVC • 

50c. 

How to Make a Reinartz 
Receiver 

rlie original Iteinartz Receiver 
the flout popular type of set 

in existence today. It gained its 
popularity through its simpileitY 
of operation atol raisability of 
long-distance reception. Full 
directions for building this re-
ceiver are given lo this folder. 
The construction of the coil—the 
ufloat difficult part—is made easy 
with the concise instructions we 
furnish. The connections of tile 
set are shown plainly. so that 
the novice will have no trouble 
in, following them. 

50c. 

All About Aerials and 
Their Construction 

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

Consists of 12 blue prints 8%111 
inches and one four-page In-
struction I, a in ti li I e t 8%xli 
inches. 

50c. 

How to Make a Short Wave Regenerative Receiver 
-   Easy to build. 

No machine shop 
needed. One of the 
foremost Radio en-
gineers constructed 
this set for us; It's 
simple to follow out 
patterns and as-
semble the parts 
comprising this set 
with which spark. 

C.W. signals and Radiotelephony may be re-
ceived. Each pattern Is full size and 
printed on heavy blue print paper. 50c. 
Only standard parts are used. 

How to Make a Reflex 
Receiver 

The plans for the reflex receiver 
Isere gotten out only after con-
siderable research work by our 
engineers. Most people have 
trouble with reflex receivers. It 
takes an expert to build one that 
will stork satisfactorily. The 
trouble lies in the values of con-
densers, etc., in the eircuits. If 
they are incorrect, the set is a 
dismal failure. 'file construc-
tionist details of a reflex re-
ceiver, contained in this folder. 
are the results of their success-
ful efforts. 

50c. 
Twenty Radio Phone Diagrams 
and Hook-Ups With Supplements 

ot Latest Hook- Ups 
These diagram, ', I.,. i,n‘s to get 
the best possible eilwi,nry from 
the instruments you make or pur-
chase. They cover hook-ups from 
the simplest to the most com-
plicated, in a way that any ama-
teur ran understand and follow 
without ditlIcultv. Printed on 
heavy paper, 81/2 x11 1/2  inches, 
and together with KEY CHART 
OF SYMItOLS and Pamphlet 
"DOW TO READ DIA-
GRAMS", are contained in a 
heavy two-color envelope. 

50c. 

14 Radio Formulae and 
Diagrams 

With this packet of radio knowl-
edge you need never worry about 
seheinatic w i r i ti g diagrams, 
measurements and radio tables. 
All formulas and silagrains are 
printes1 on heavy paper in black 
atol blue; and contained in two-
color printed envetope, 2x12 
inchea. 

50c. 

How to Make Detector and Amplifier Units 
t an he built anywhere in your house; no ma-
ehine shop needed. May be used with any 
type of Regenera-
ti ve Receiver or 
short wave set, with 
which spark. C. W. 
Signals and Radio-
telephony nu a y he 
rereived. We've 
tested these pot-
te rns by actually 
building the outfit 
— they're perfect! 
Only standard parrs 
used In !slaking the 
outfit. 

50c. 

Tt.e.çuce.r,e1,S2. 

Order from dealers whose names appear on page 572 

If your dealer cannot supply you, order from us, giving his name and address 

233 Fulton Street, New York City 
Form,-,!v The Publishers of Consolidated Patterns and Sales Agents for E. I. Co. Books 

Consolidated Radio Call Book Co. 
01-11Ils,v,m•Em»1»,11•Mil.1 



Practical Electrics for October, 1923 571 

AL 

ER 
Clita.-Hurgelk 
Most Pop«1:,;( 
'llattery er• 
—silently and efficient4 
charges your radio or 
automobile bat tery over 
night for a nickel. No 
stopping—no stickme— 
n° muss—no fuss— no 

trouble. Self-polarizing — high charging rate — fin. 
ished in mahogany and gold— approved by Under-
writers. Price $ 18.50 complete with ammeter (825.00 
ir Canada)— no extras to buy. 

LOOK FOR ane INSIST ON the GOLD SEAL 
WRITE ron. PSIEE BOOKLET 

THE AUTOMATIC ELECTRICAL, 
DEVICES comPANIn 

155 H4THIPHI ST. 

cINcintpdATI 

LOUD SPEAKING CRYSTAL SET 
At Last 

You can add a loud speaker to any 
crystal tel by using the srEIN. 
METZ Amplifier costing only $8.so. 
Guaranteed to operate on any lord 
of crystal set regardless of wttat 
type it is, or we will refund year 
money. 

uy  using your crystal set with this 
amplifier music is brought in astice 
as a hell and can be heard all over 
the room Amplifier uses dry eli 
tube. Write fur our complete catalog 
and also information on a highly 
efficient detector and two.sfage 
amplifier at Sac so 

STEINMETZ WIRELESS MFG. CO. 
Manufacturers and Engineers 

5705 Penn Ave. Pittsburgh, Pa. 

Gars km 
1500 
MILES 
AWAY 

ONLY 529e 

At the low prices shown below you get the efficicoo) of seta 
coating three times as much. 
These redis frequency receivers—pick uP stations over 1500 
mites away under good condition..-everywhere. 
Operate either on DRY CELLS or storage battery. 
abbots of olid mahogany and workmanship the finest through-

out. Order direct or send for bulletin. 

For tube outfitas shown above, headphones only $29.50 
Four tube outfit for loudspeaker or headphones 54.50 

DEALERS( write for propoeition quickly—it's a 
AGENTS winner. 

THE MIDWEST RADIO COMPANY 
816 Main Street, Cincinnati, Ohio 

Here'syouropportunity.Radioneeds 
you. Win Success in thi9 fascinating Selai. 

Trained men in demand at highest salaries. 
Learn at home, in your spare time. 

Be a Radio Expert 
I will train you quickly and easily, to design. 
construct, install, operate, repair. maintain, and 
sell all forms of Radio apparatus. My newmethode 
are the most succesefut in existence. Learn to earn 
$1,800 to $10,000 a Year 

F R E =. Wonderful, home-construction, tube 
at receiving set, of latest design. 

Write for"Radio Facts" free. Engineer Mohaupt 
American Electrical Association 

Dept, 1810 4613 R wood Ave.. ewes» 

I ETZ Fitu'%RE!,[1_1 
tie INIT °"*"'" dis .UIt  • 

egg es WM.., 'IV tea, L 
toettmelleria end wiring Mayans Mgt 
To«A Yew. lege 10.1e. Pegged 40e. 
Agg tge. lee per., pest • 

ltarben— Write for Propaitios 

plum mc it COzettezo..ever 

 AN ELECTRIC LIGHT IN YOUR NONE 
It cos. only a few cents a day. YOU can do "t easi-
ly. quickly, with a Midget Mood electric light 
outfit. No matter how far you are from a power 
plant this new discovery gives you a dazzling fluid 
of electric light at the touch of the switch. You 
recharge your battery with a lac powder obtained 
from your druggist. With ordinary use one charge 
supplies light 7 to 10 days. Outfit will last : or 
Veers. Sent complete ready to install. 
60 feet wire, staples, switch, completely wised 

ELECTRIC fi xture with shade. guaranteed Mode lamp. bof-terrero tem. battery charger and instructions 
LIGHT Postpaid tor $2. *oats Wanted. Send today for 

• lit tfit d hl I te N " I. 
OUTFIT yt"r 02 returned if not outivfl. il 

D. B.IRVING ELECTRIC CO.,1636 S. Lawndale Ave., Chicago 

of ozone or oxides of nitrogen, and per-
haps both simultaneously. 

The presence of these gases is only no-
ticeable during the testing period. They 
soon disappear after the test is over. No 
fatalities have ever resulted from these 
gases at the plant visited, nor are there 
any records of any of the men who worked 
on the tests being confined to their homes 
from this cause. New employes sometimes 
complain of a depressed feeling and short-
ness of breath, which is most noticeable 
after leaving work and getting into fresh 
air, but they soon become accustomed 
to It and no ill effects are noticed. 

In view of previous work which the 
Bureau of mines has done on oxides of 
nitrogen in connection with mine gases 
and problems in gas analysis, tests were 
made at the plant of the Westinghouse 
High Voltage Insulator Company at Derry, 
Pa., to determine the kind and amount of 
gases liberated. 

Before the insulators are shipped from 
the plant, each is tested for its insulating 
properties in the above-mentioned 60-cycle 
flash-over apparatus. The insulators are 
placed on specially constructed racks or 
tables of such size that 150 units can be 
tested at one time. The racks form a 
terminal of the source of power, while the 
other terminal is connected by chains or 
other metallic connectors to the other side 
of the insulators. When the insulators 
have been prepared for testing, safety 
gates are closed, and from 90,000 to 
100,000 volts are impressed on the insula-
tors for five to seven minutes. If any 
one of the insulators fails, this is quickly 
shown by a current flow across a spark 
gap above that particular insulator. Dur-
ing the testing there is continual sparking 
about the insulators which causes a rather 
deafening noise. The workmen are ex-
posed to the gases mainly while the test 
is in progress, after the test when the 
insulators are being removed, and while 
a new supply is being prepared for testing. 

Oxides of Nitrogen. — Samples of the 
gases were taken during testing periods 
in one-liter evacuated sample tubes, and 
several additional samples were obtained 
by aspirating five liters of the gas during 
testing through dilute caustic potash solu-
tions. These were tested for oxides of 
nitrogen by the diphenolsulphonic acid 
method. 

Ozone. — Five-liter samples of the gas 
were aspirated through potassium iodide, 
and analyzed by the method of dtrating 
both the iodine liberated and the KOH 
formed. 

The quantity of oxides of nitrogen was 
never greater than 0.2 part per million, 
the limit of accuracy for the method. 
It is doubtful whether any oxides of 
nitrogen were present at all. If they 
were present, even in amounts several 
times that shown by the tests, these would 
still be well within the safety limit, be-
cause Lehman found that as high as 39 
parts per million of oxides of nitrogen 
can be tolerated by many individuals for 
many hours; 78 parts can be borne for 
only a half hour, while 117 to 156 parts 
are directly dangerous. 

For ozone, the maximum concentration 
will be noted as 10 parts per million, and 
then only when the samples were taken 
directly over the rack during testing, 
when the maximum quantity of ozone was 
being liberated. A sample taken on the 
windward side over the rack showed only 
2 parts per million. When the insulator 
tests are completed the concentration falls 
quickly as shown by the disappearance 
of odor. 

There is some question as to the physi-
ological effects of ozone in concentrations 
such as found in these tests. Some tests 

Let an Experienced Newspaper 
Man Show You How to Break 

JI  the News-
paper Field 

N WSEPAPER work offers countless opportunl-
iles for the young man or the young woman who 
really wants to amount to something. The his-

tory of Journalism shows Innumerable instances 
when bright young "Reporters haie been graduated 
(rem newspaper staffs to high places in the mutuo-
trial and political world. Ex-President Harding was 
an oil newspaper man. Thomas W. lament. one of 
the senior partners of J. P. Morgan & rompanY. was 
a reporter on the New York Tribune. Senator Wal-
ter E. Edge of New Jersey was, and is, an editor; no 
Is ex-Senator James K. Vardeman of Mississippi. 
Austutus Thomas, America's foremost playwright. 
was a reporter on the St. Louis l'ost Dispatch. 
Arthur Hopkins and Brock Pemberton. theatrical 
Produrers, were newipapermen. Arthur Woods, ex-
pollee commissioner of New York, was a reporter. 
Newspaper work. In itself. is a field that offers un-
tlil:innigtead °plug f on Ity —and It often leads to better 

FASCINATING WORK 
Salaries of S40 to $125 a week 
There Isn't that offers the thrill 

that Journalist. 1,5nd there is always room for 
a live, wide an Alt, young fellow In this exciting 
field. Regular Reporters earn from 910 to $ 125 a 
week. Good tiesktnen on a daily paper are paid 
from $110 to $ 100 a week. A "Star" Reporter can 
command his own salary. 

Part Time If You Prefer 
Hundreds of ambitious men and wotnen make extra 

mone.v liv corresponding for newspapers or writing 
for magazines in their spare time. Many of the 
most successful reporters of today started In this 
way. If you have the ability to write, there is 
always a market for your efforts. 

We Will Teach You Journalism 
At Home 

Henry J. Brockmeyer, Assistant City Editor of 
the New York Evening l'oct. will give you a thor -
ough training in Journalism in six short easy les-
sons. Mr. Brockmoyer is well qualified to teach you. 
He has trained hundreds of men and women, many 
of whom have. under his guidance, developed hito 
front rank reporters or feature writers. 

Mr. liroektneyer's course In Practical Journalism 
will teach you what it would take months of actual 
newspaper work to learn. The course is complete, 
autheritative, easy to understand. In it Mr. 
Brockmeyer has incorporated everything that his 
long experience of over thirty years in the 
newspaper field has taught hint. It shows not 
only the way a newspaper is run, giving a 
detailed explanation of the reportorial and 
administrative staffs, with the duties of each, but it 
trains the student in every pisase of Journalism. 
Instructing him how to develop a "nose for news", 
how to write, how to prepare Isis copy and edit it 
for publication and drills into him the developinent 
of style, with countless references and actual ex-
amples. 
The complete course comprises slx comprehensive 

lessons just brimful nf everything a reporter or 
eorrespondent must learn. And it's all interesting 
readlng—more fascinating than any novel. You 
won't want to stop studying once you start. 

Five Days Trial 
To actually prove to you the merits of the course 

we will send it to you on five days' trial. If at the 
end of that time you do not feel that you have re-
ceived more than your ten dollars' worth ( the Price 
of the complete course is only $101 you may return 
it to us at our expense and your money will be im-
mediately refunded. We won't even ask yeti for an 
explanation—we guarantee to refund your money In 
full within twenty-four hours after receiving the les-
sons back. 
Just pin a cheek, money order or ten dollar bill 

to the coupon below and mall It to us. Then 
take five days after the course arrives to deride 
ehether you want to keep it or not. You, alone, 
will be the Judge. We know thnt you will find the 
coure worth many times its rriee. 
THE PRESS GUILD, Inc.. 66-B- W. B'way. N. Y. 

TH. CRESS GUILD, Inc., 
66'B. West Broadway, New York CIO. 
Enclosed find $10 for which you are to Shilt me 

at once, prepaid, Henry j. Brockmeyer's complete 
course in Practical Journalism with the distinct un-
derstanding that if 1 return the course in five days 
my full $10 will be refunded and no questions asked  

(Name)   

(Adlress)   

(City)   (State 
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fomaTHESE DEALERS CARRY 

"Consolidated" I E.I.Company 
25c. Books Patterns 

Abilene, Kens. 
17niun Elec. Co. 
Albany. Ga. 

Lonsbergs Book House 
Akron, O. 

Radioart Supply Co. 
Albany. N. Y. 

Havens Klee. Co. 
Ignition Service Supply Co 
Cooper & Hotchkiss 
Kimball tiros. 
Peoples Radio Store 
Standard Elec. Co. 
Wenger tiros. 
Amsterdam. N. Y. 

Anderson Elec. CO. 
Allentown, Pa. 

Ile, Itro, 
Boehm:an Book Store 

Altoona, Pa. 
Altoona Klee. StainalY CO. 

Anthony. Kans. 
Lelt,.y Ilighttanks liad. Co. 

Astoria, L. I. 
Astoria Radio Shop 

Atchison. Kans. 
Low fe itlythe Co. 

Atlanta. Ga. 
Capital Elec. l'o. 
Ml tiers Book Store 

Atlantic City. N. J. 
Paramount Radio l'o 
Eastern Ildwe. & SUP. CO. 
Sport Shop 
Just Elec. Co. 
Sea Coast Radio Co. 
Auburn. Me. 

C. L. Fo, 
Baltimore. Md. 

Jos. A. ! Metter 
Jos. M. Zarnoiski 
Wilbur Klee Co. 
Barham,.11 Razin Co. 
W. W. Hentzehel 
S. It. Iterkowleh 
Joel Gutman 
Herdas Elec. 
Little :Ines Dent. Store 
C. D. Kellert 
J. Meyer 
Murtlork 
E. I. Rosenfeld 8c Co. 

Batavia. N. Y. 
II. F Smith 

Bethlehem, Pa. 
Leh teat itetlin Co. 

Billings, Mont. 
Torgerstm Bros. 

Birmingham, Ala. 
Interstate Kl ee. Co. 

Bluefield. W. Va. 
Burgess Klee. co, 

Boston. Mass. 
Atlentle Radio Co. 
Cutter & Wood Supply Co. 
Seth Fuller Co. 
International Radio Corp. 
I.ewls Elce. Supply 
F. D. Pitts Co. 
Williams Book Stores 
J. B. Hunter & Co. 
James H. Jones, Inc. 
Samuel J. Berkwitt 
Chatoller & Farolnier CO. 
A. P. Merchant Co. 
Eugene Proctor Co., Inc. 
Radio Sales & Service CO. 
Ferrineton tir Clark 
Bennan Radio 

Bridgeport, Conn. 
Morison Itutiloplume Parts 
Flynn & Power 
Conn. Radio Stoutly Co. 

Brooklyn. N. Y. 
itklyn. Radio Sere. Co. 
O. Olsen 
Tollner Elec. Co. 
liklyn. Radio t'enter 
Bobs Radio Service 
Ilklyn Elec. Lamp & Nov. 
Globe Radio & Bat. Shop 
Haag & Vince Co. 
G. Kleinteich 
C. G. Rosewall 

StreIR 
Denmarks 
American Phon. Exch. 
Arlington Radio Service 
Barneys Radio Shop 
ltengo Elev. Co. 
J. D. Cunningham 
Delta Klee. Co. 
II. A. Dietz 
Heckman,' Music Store 
Kelley & Feist 
Halpern Klee. Co. 
Kensington Radio 
E. & H. B. Lagerholm 
fl. Moskowitz 
O. Scharff Sons 

and 

See Full Page Ads on Pages 570 and 
II. Selon & Son 
Victor Radio Sport Shop 
Walker Elec. CO. 
Breuer Bros. 
20th Century Radio Co. 
M. lltrich 
11. Haupt 
David M. Isaac 
Starr Radio 

Buffalo, N. Y. 
McCarthy Bros. & Ford 
Robertson Cataract 
O. flange)] Co. 

Burlington, N. J. 
Burl anent', Elec. Co. 

Butte. Montana 
Montana Elec. 'o. 

Cambridge. Mass. 
Clapp-Eastimin Co. 
university ' took Store 

Canton. Ill. 
Frank White & liras. 
Camden. N. J. 

Neisner itros, 
Carrollton, Mo. 

Carrollton Radio Shop 
Centerville, la. 
E. Luther 

Champagne, Ill. 
II. a'. suanell & Son 

Charlestown, W. Va. 
Jaen, It. Koch 

Charlestown, S. Car. 
S. C. Radio Shop 

Charlotte, N. C. 
Smith Novotny Elec. Co. 
Caroline Radio Co. 

Chester, Pa. 
Neistter tiros. 

Chicago, III. 
Harry Alter tic CO. 
Itarawik Co. 
Beckley-Ralston Co. 
Chicago Radio App. Co. 
Elec. Appliance l7o. 
Inland Elec. Co. 
Marshall-Field & Co. 
A. (7. McClurg & Co. 
Montgomery Ward & Co. 
Newark Elec. Co. 
Henry Paulson & Co. 
Seers- Roebuck & Co. 
Chicago Cut Rate Rook 
Community Book Store 
lzenstark Radio Co. 
Follett Book Co. 
McArthur Klee. Co 
P. 0. News Co. 
Max Stein 
E. J. StrIngos 
Fireside Radio CO. 

Cincinnati. O. 
Midwest Radio Co. 
MIlnor Elec. Co. 
Reuter Elec. Co. 

Cleveland, O. 
Radio Eleetrie Shop 
Radio Eng. & Sales Co. 
H. Lesser & CO. 
OW, Schroeder 
Radio Sales & Rep. Co. 

Columbus, O. 
Bull Klee. Co. 

Coraopolis. Pa. 
T. a'. O'Donovan 

Cumberland, Md. 
J. A. Fulton & Co* 

Dallas, Texas  
Huey & Philip Hdwe. Co 
Southwest Radio Sup Co. 
Radio Equip. Co. 

Denton, Tex. 
Evers lldwe. Co. 

Denver. Colo. 
Electrical Auto App. Co. 
Pratt Book Store 
Reynolds Radio Co. 

Des Moines. la. 
W. King 

Iowa Radio Co. 
Detroit. Mich. 

Federal Elec. Supply Co. 
Twentieth Century Radio Co. 
Crowley Milner Co. 
McCauley Bros. 
Detroit Elec. Co. 
Wolverine Radio Co. 
Northwestern Radio CO. 

Duluth, Minn. 
Kelley Duluth Co. 

Easton, Pa. 
F. & W. Grand Stores 

E. Orange. N. J. 
Essex Radio Shop 
United Radio & Sport Shop 

Elizabeth. N. J. 
H. Riehmond & Son 
Elizabeth Elec. Sup. Co. 

Eureka, 
Klass Radio Co. 

Fergqs Fails, Minn. 
Grande & Settler 

Far Rockaway. L. I. 
Dunlap Sptg. Goods Co. 
Scientific ltattio Co., Inc. 

Flushing L. I. 
The Electric Shop 

Ft. Worth, Tex. 
H. C. Meacham Co. 

Galveston, Tex. 
Gaireson Wireless Sup. CO. 

Gardner, Mass. 
Gerdner Wine. • 

Gloucester. N. J. 
Lenny's Variety Store 

Granite City. Ill. 
Rosenberg Dept. Store 
Great Bend, Kans. 

Great Bend Radio Co. 
Greensburg, Pa. 

H. Ilani I iton 
Hamilton, O. 

Radio l'o. 
Hartford. Conn. 

Elec. Sup. & Equip. Co. 
F. & W. Grand Stores 
G. Fox & Co. 

Havana, Cuba 
Diamond Netts Co. 
Liberia tie Jose Albele 

Helena. Mont. 
T'an Itiaricom Co. 

Hoboken, N. J. 
International Book Store 
Edgium Radio 

Holyoke, Mass. 
Haskell Elec. Co. 

Independence, Mo. 
The Melodian 

Hackensack. h. J. 
Wortz & Fuel's 

Jacksonville. Fla. 
Southern Elec. Co. 
Holt Klee. Co. 

Jamestown, N. Y. 
Willis Switch & Inst. Co. 

Jamaica Plain, Mass. 
Conrad Radio Co. 

Jamaica, L. I. 
Scientific Radio Cu., Inc. 
Merrick Elec. Co. 

Jersey City. N. J. 
Arrow Klee. Co. 
M. Sritlein 
Guarantee Elec. Co. 

Johnson City, Tenn. 
Bishop Klee. Co, 
Johnstown, Pa. 

W. T. Grant Co. 
Joliet. Ill, 

Joliet hook & Sta. Co. 
Kansas City. Mo. 

Vuleanizers >Mande CO. 
Donaldson Rmilo Co. 

Lancaster, Pa. 
Radio Outfit. & Sup. Co. 

Lawrence, Mass. 
Selma, enher g, W. 

Los Angeles. Gal. 
Leo J. MeYberg 
S. California Klee. Co. 
West Ruffin Klee. CO. 
Radio roneert & Equip. 
Natick Bonk Store 
Brmle Klee. Co. 

Lewiston, Montana 
Chas. Wtilisp, 

Lock Haven. Pa. 
Burkett Rm,. 

Louisville. Ky. 
Sutellfle b,, 

Lowell, Mass. 
G. A. 1(111 Co. 

Lyons, Kans. 
R. I. Case 

Macon, Ga. 
3. W. Burke Co. 

Memphis, Tenn. 
Street F.Me. Co. 

McKeesport. Pa. 
F. a' Wampler & Son 

Milwaukee, Win. 
Julius Andrae & Co. 
Dewey Sport Goods CO. 
Badger Radio Co. 
Minneapolis, Mine. 

Jacob Andressen Co. 
Findley Elec. SUP. CO. 
Na cell Hdwe. Co. 
Tteinhard Bros. Co., Inc. 
Sterling Klee. Co. 
Peerless Elec. Co. 

Missoula, Mont. 
Missoula Elec. Sup. Co. 
Montgomery, Ala. 

Alehema Radio Mfg. Co. 
R. 1' Reeve. 

Nashville. Tenn. 
Ziltart Bros 

Newark. N. J. 
Bantherger & Co. 
Bassett Radio Sup. Co. 
Davis Elec. Co. 
Etitlies Wireless Ex. 
Bannister & Pollard 
Essex Mfg. Co. 
W. T. Grand Co. 
United Elec. Sup. Co. 
FrIedmans Music Shop 

Mt. Vernon. N. Y. 
Stephens Sham 
New Brunswick, N. J. 

Selmeider Bros. 
The Klee. Shop 
New Orleans, La. 

Interstate Eire. Co. 
Newport. R. I. 

Gen. H. Chase 
New Haven. Conn. 

W. W. Cale & l'o. 
New York City 

Fenno & l'o. 
Frank Radio Co. 
Fremont Randle Co. 

1:a,jr•eidrtKyKellilluelochdelitro &C.C.o. 

It. II. Macy & Co. 
Manhattan Elec. Sup. 
Overland Radio & Equip CO. 
l'eeriess Light Co. 
Radio Specialty Co. 
Stanley & l'atterson 
Viking Radio Co. 
The Winchester Store 
Army & Navy Dist. Co. 
Chamberlain Elec. CO. 
Eronoluy Radio 
Klee. Service Eng. Co. 
Goldfinger Bros. 
Gimbel Bros. 
R. G. Haslinger 
Ilerbert & Iluesgen 
Allied Radio Co. 
J. Helmuth 
.1. H. Bunnell & Co. 
Butler Bros. 
Carnahan & Helsel', Inc. 
liway. Radio Corp. 
P. M. Dreyfuss Co., Inc. 
Delta Klee. Co. 
Fordham Radio Spec. Co. 
F. & W. Grand Stores 
J. L. Lewis & Co. 
Lowe Motor Sup. CO. 
SoVa Radio Stores 
Live Wire Elec. Co. 
Marks Radio 
Modells-8 Stores 
Phillips Sport Shop 
Mehman lires. 
A A A. Elec. Co. 
Acme Radio Co. 
Am. Elec. Tech. APP. 
Atlas Elec. Supply Co. 
Atlas Radio f'o. 
Itergmaler tiros. 
Frenklin Radio Shop 
.f. Gabler 
Globe Radio ShOP 
Hygrade Elec. Co. 
International Radio Store 
J. Kelleher 
Marten Hdwe. Co. 
TrNaisesgaeurs Radio Co. 
Tittles Sq. Auto SUP. CO. 

Ace Elec. Co. 
A. & P. Radio Co. 
Raker & Taylor Co. 
Borough Elec. Co. 
Comble Elec. Co. 
.1. Edelson 
Keystcne IlatterY Service 
S. S. Kresge & Co. 
Langers Radio Store 
A. Marcus 
G. II. Masten & Co. 
Mentz Store 
Minna> Radio & Elec. Co. 
Radio & Merit. Trad. Corp. 
Radio Parlor 
Radiophone Equip. CO. 
New Eng. Elec. Spec. CO. 
Rialto Klee. Shop 
St. Merits Radio Co. 
K. R. Sehullstrom 
‘F.oeFilierSilverman 
v  
M. Worksman 
Perfection Radio 
Cortlandt Radio 
James Gear 
A. J. Goldman 

576 
Eaton es cu. 

Cross ludo, t'u. 
Progressive Book Store 
S. Astor 
M. & T. Elec. Co. 
Botough Elec. Co. 
Marvel Elec. Sup. Co. 
O. R R. 
A. E. Zimmerman 
Sam Astor 
Davidson Radio Co. 
Van Auto Simply Co. 
Mogul Eler. Co. 
Itrunswiek Supply Co. 
Stuyvesant Radio Co. 
Oscars Radio 
Fordhant Sup. Co. 
Int. News Co. 
M. H. Elec. Co. 
The Heights Radio Sup. Co. 
Ecilpse Elec. Co. 
Fordham Radio Co. 
Crescent Radio Co. 
Terminal Rani. & Mus. Shot. 
United Anchor Tire Co. 
Inter City Radio Co. 
Josephson 
Itedtfon Corp. 
Greenwich Radio Co. 
IT. Goldstein 
loador Faians. Inc. 
fat.t.nd Radio 
M. Rubin 
Hennes & Co. 
Madison lidwe. Store 
American Radio Co. 
A inerlean Elec. Teet. Co. 
Electrical Eng. & Con. Co. 

Niagara Falls, N. Y. 
H. alessersmith & Sons 

Norlstown. Pa. 
E. M. Law 

Oakland. Cal. 
%Varner Bros. 
E. M. Sargent Co. 
Omaha, Nebr. 

Wolfe Eler. Co. 
Onset. Mass. 

W. C. Spring 
Passaic. N. J. 

j. L. David 
Simon liens. 
Passair Radio Shop 

Perth Amboy. N. J. 
Smerling. J. 
Amboy Lighting Co. 
Amboy Radio 

Paterson. N. J. 
Federal Radio & Elec. CO. 

Pawtucket. R. I. 
Delatleey Feld, & CO. 

Peoria. Ill. 
Peoria Netts Stand 

Philadelphia, Pa. 
G I Bros. 
D. C. Roberts El. Sup. Co. 
Sayre Level Radio Co. 
Coetz Mush, Stores 

& W. Grand Stereo 
E. P. Nall & Co. 
G. W. Snell Co. 
Neisner Bros. 
Schimmel Elec. Co. 
Radio Sales Co. 
.Tohn Wanamaker 

Phoenix. Ariz. 
Nielson Radio Sup. CO. 

Poughkeepsie. N. Y. 
C. P. Raymond 

Pittsburgh, Pa. 
Goldsmith & Son Co. 
Ludwig Hormel & Co. 
Gain-a-Day Elec. Co. 
Liberty loran. Sup. Co. 
Pitts Radio & Apts. Co. 
IT. S. Radio Co. of Pa. 
Doubleday Hill Co. 

Pittsfield, Mass. 
W. T. Grant Co. 

Plainfield. N. J. 
II. E. Gayle Hdwe. Co. 

Plattsburgh. N. 'T. 
H. E. Atwater 

Portland. Me 
Chisholm Bros. 

Portland. Oreo. 
E. L. Knight Co. 
Hynson Elec. Co. 
Hylands 01(1 Book Store 

Pottstown. Pa. 
Pottstown Radio Sup. Co. 

Princeton. N. J. 
Princeton Cycle Shop 

Providence. R. I. 
R. & it SunOS' Co. 

it. I. Elec. Equip. 
The Outlet CO. 
Boston Store 

Reading. Pa. 
F. & W. Grand Stores 

Rochester, N. Y. 
Hickson Elec. Co. 
Rochester Elec. Sup. CO. 
Wheeler Green El. Sup. (.1.1. 
Eastman Radio Co. 
II. Sehmidt & Co. 
E. C. Sykes & Co. 
Nelsner Itros. 
Miller Drug & Elec. CO. 

Ridgewood. L. I. 
Ititigewom1 Radio Shop 

Reek Island. Ill. 
IL E. Celhart & Co. 
Beardsley Specialty CO. 
Valle 

St. Joseph, Mo. 
Empire Klee. CO. 
Mannschreeks Book Stores 

St. Louis. Mo. 
The Itenwood Co. 
Linze Elec. Supply Co. 
Foster 'took & Cigar Co. 

St. Paul, Minn. 
North-West Elec. Eq. Co. 
Premier Radio Mfg. Co. 
Pioneer Elec. Co. 
St. Paul Book & Sta. CO. 
Crist Book Shop 

San Francisco, Cal. 
Itlehtt r. Crut ad 

Schenectady. N. Y. 
Albany St. Radio Store 

Seattle, Wash. 
F. It. Wilson 

Stamford. Gone. 
Arthora 

Stillwater. Okla. 
Stillwater Klee. Shop 

Syracuse, N. Y. 
Grant's Alexander Sons 
Hughes Radio Corp. 
M. H. Salmon Elec. Co. 

Toledo, O. 
K twitter Radio CO. 
W. Nagel Elec. CO. 

Trenton. N. J. 
Fleron & Son, Inc. 
Radio Chain Stores 

Troy, N. Y. 
L. If. Cooper & Son 

Toler. Ten. 
R. E. TirvIn 

Union Hill. N. J. 
N. W. Friedman 

Uniontown. Pa. 
Frederick Piano Co., W. F. 

Utica. N. Y. 
Dent, Co., M. F. 
Olds Book Store 
Utica E'er. App. Co. 
Litira El,. Sup. Co., Inc. 
Waeo, Tex. 

Jackson's Radio Eng. Lab. 
Washington. D. C. 

Continental Elec. & Sup. Co. 
Radio Attto Sup. Co, 

Wartertown, Wis. 
D. & F. Kusel Co. 

Watertown, N. V. 
F. A. Empsall & Co. 
W. Hoboken. N J. 

The Hemp(' Exchange 
W. Now York. N. J. 

W. N. Y. Hero., 
Wheelino. W. Va. 

Gee Eleetrie Co. 
Wapakoneta, Ohio 

Heine & Nueel Elec. Co. 
Waupaea. Wis. 

Wetmore Radio Sales Co. 
Wausau, Win. 

Janke. Kerth Co. 
W Ilkeet-Barre. Pa. 

Foster Radio, & Elec. Co. 
Wilmington, Del. 

L. P. Moore 
Wilmington Elec. Spec. Co. 

Woreester. Mass. 
Neisner Bros. 

Williamsport, Pa. 
Wilhelm Book Store 

Yonkers. N. Y. 
Knepfer. F. 
Westchester Elec. Eq. Co. 
York, Nebr. 

flttlloeks 
Youngstown. Ohio 

The sheitard Co. I Robert F. Phillips 

Order direct from these dealers. If your dealer can-
not supply you, send us his name and address 

233 Fulton Street, New York City 
Publishers of Consolidated Patterns 

Sales Agents for E. I. Co. Books 
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RADIO CATALOG 
CONTAINING 

LATEST HOOK - UPS 
14 Up-to-Date Hook-ups and List of 

STANDARD QUALITY PARTS 
AT REDUCED PRICES 

SEND 10e. TO COVER COST OF MAILING 

SERVICE AND QUALITY GOODS 
BUILT THIS HOUSE 

GREAT LAKES RADIO CO. 
136 W. LAKE ST., Dept. X, CHICAGO, ILL. 

CATALOG 
E19-112 
PAGES 
FREE 

EVERYTHING IN RADIO 
One of the largest complete stocks in the 
world. 40 diagrams of latest Hookups. 

DEALERS ALL OVER THE U.S. 
Making big profits handling our supplies. 24-hour 
service. Goods shipped same day order received. 

Ttf( 101DISIffe 

WHOLESALE RADIO DISTRIBUTORS 
Dept. Q 107 E. 13th St. Kansas City, Mo. 

INVISIBLE AERIALS 
for better reception 
Many Special Features 

Special invisible alloy bronze wire that cannot 
be seen 20 feet away. 

Ten times stronger than copper. 
Will not corrode, nor snap. 

Excellent for use as indoor aerials, assuring better 
reception of signals. Comes in rolls of 150 feet. 

Sent Prepaid to any address in $ 1 00 
U. S. or Canada upon receipt of J. 

A. B. C. LABORATORIES 
loo Lawrence St. ( West 126th SU New York City 

I n5205 

; SIGNAL ELECTRIC MFG. CO., 119=rtu: 
Jam 

reported by Hill and Aeberly may be of 
interest. They found, using a testing 
chamber, that 3 parts per million in nor-
mal air caused smarting of the eyes and 
nose, and finally a coughing spell, which 
compelled the subject to leave the cham-
ber after 10 minutes' exposure. In an-
other test, a subject remained for 12 min-
utes in the chamber containing from 3 
to 6 parts per million. Operating a pump 
for taking samples caused frequent cough-
ing, which continued for some time after 
leaving the chamber. No lasting ill effects 
were experienced after the immediate ef-
fects had disappeared. In conclusion, they 
state that 6 parts per million causes 
coughing after moderate exercise. Jordan 
and Carlson found that 10 parts per mil-
lion for a 15-minute exposure caused sore 
throat, and that exposure for two hours 
to 20 parts ( Hill and Flack) may prove 
fatal. 
No mention is made by Hill and Aeberly 

of any serious after-effects resulting from 
exposure to ozone in concentrations of 10 
parts per million or less. 

Hindoos Using More Electricity 

A
RAPID increase is reported in munic-
ipal installations in small towns of 

Madras Presidency, India. 
General increases in the use of elec-

tricity throughout this presidency are 
shown by the last report of the electrical 
engineer to the Madras Government re-
viewing the Administration of the Indian 
Electricity Act of 1922, says Consul H. A. 
Doolittle in a report to the U. S. Depart-
ment of Commerce. The number of both 
private and municipal installations in the 
smaller towns is rapidly growing and a 
greater interest is being shown in elec-
trical projects in all areas. The superior-
ity of electric fans to the hand-pulled 
punkah and of electric lights to cocoanut 
oil lamps in the hot, humid climate of 
India is rapidly overcoming the conserva-
tism of India, which has operated against 
the adoption of these modern improve-
ments. 
At the end of the fiscal year 1922 there 

were 169 private installations in Madras 
City, 76 in outside districts, and 20 munic-
ipal electric plants. There were also 138 

, privately-owned power stations in opera-
tion. This is an increase of some 125 
plants over the number in operation in 
1918 and 1919. 

New Power Station for Johannes-
YOU DON'T NEED burg, Africa 
Tubes to get out of town. Even in 

the summer I hear Omaha. Kansas r) ECOMMENDATIONS contained in the 
City, Fort Worth and Davenport on my crystal l 1% report of the independent consulting 
set without amplification. Works over 1,000 miles 
in winter. Send self-addressed envelope for fur- 1 engineers, appointed to investigate the 
ther information or $1.00 for complete copy- question of Johannesburg's electric power 
righted drawings and instructions. Everything needs, indicate the possibility of a 10,000-
clearly explained. Satisfaction GUARANTEED. kilowatt generating set being installed 
Leon Lambert, 543 South Volutsia, Wichita, Kan within the next two years. A further 

50  Brings You a Genuine installation involving two 10,000-kilowatt 
loo R3 MAGNAVOX sets is contemplated between 1925 and 

EASTERN RADIO EQUIPMENT COMPANY ' 1927, Consul G. K. Donald, Johannesburg, 
2013 Boston Road New' York City reports to the Department of Commerce. 

$27 

Don't let exaggerated stories of 
summer "static" keep you from 
enjoying Radio. On most sum-
mer nights receiving is as good 
as at any time of the year— 
if it's SIGNAL apparatus. 

Send for catalog. 

a 

"B" BATTERIES 
Depleted "B" Batteries are usually the cause of your troubles in receiving. 
Eliminate it! Buy your "B" Batteries fresh tested from our Laboratories, 
guaranteed in every respect to be equal to any standard make. 

Large Medium Small 
22% Volt plain  $1.25 E1.00 20.70 
22% Volt variable  $1.38 31.13 $0.75 
45 Volt plain  $2.50 $1.75 — 
45 Volt variable  $2.75 $2.00 — 

Any other type of battery made to order—send Money Order (include postage) 
or order for C. O. D. 
With any order for $5.00 of batteries we will send you a standard voltmeter 
0-50 Volt, listed at $2.75, for $1.87. 

ROSENDAL & CO., 2 Stone Street, New York 

Take This Short Cut to 
Accomplish Your Ambition 

The field of electrical engineering offers wonderful 
opportunities for trained men to direct and carry on 
great industrial and commercial projects. Get a thor-
ough and practical training here in our course of 

ELECTRICAL 
ENGINEERING 
with B. S. Degree in 3 years 
A faculty of specialists is leading hundreds of am-

bitious young men to sure success. Why not you? 
If you are lacking some preparatory studies you can 

make them up here as you go along. This is an ex-
ceptional opportunity to become an electrical engineer 
in the shortest possible Ume. 

ELECTROTECHNICS 
From 1 to 2 years in this course makes you a com-

pletely trained electrotechniclan—prepared to fill such 
positions as general plant superintendent, director of 
construction, superintendent of maintenance, chief drafts-
man, etc. The Electrotechnician is the man between 
the Electrical Engineer and the Electrician—a well paid 
position and a stepping stone to higher executive work. 
A grado school diploma or equivalent admita you with-
out examination. New term opens every 6 weeks. 

COMMERCIAL 
ELECTRI CAL_ENG I NEER I NG 

In 1 Year 
Unparalleled opportunities for brilliant. successful 

careers in the new field of Commercial Electrical En-
gineering. To meet the extraordinary present-day de-
mand for trained electrical business men, consulting 
and efficiency engineers. we offer this thorough, con-
densed and very practical training, especially adapted 
to high school graduates. 

PRACTICAL ELECTRICITY 
In this complete 6 months' Electrical Course-8 hours 

daily—you can learn house, factory and theatre wiring. 
testing and meter work. A.C. and D.C. Armature Wind-
ing and all necessary mathematics. 
A 3 months' course in A.C. and D.C. Armature Wind-

ing, or a 3 months' Course in Light and Motor Wiring 
and Testing Is offered to those with limited time and 
means. 

AUTOMOTIVE ELECTRICITY 
Electrical specialists also instinctively diagnose and 

locate automotive electrical troubles command high 
positions and are well paid. Specialize in starting. 
lighting, ignition and storage batteries and command 
• big lob at a big Wan% 

"EARN WHILE YOU LEARN" 
We agree to provide, for a limit.] number of uorth1 

young men, half-time jobs at good wage.. and Perma-
nent positions with unlimited Prospects to all dill) 
qualified graduates. Here in the opportunity of your 
life to acquire a thorough, practical training for big. 
aping profession that iiront need for trained 
men. 

ESTABLISHED 17 YEARS AGO 
The S. al E. stand, al,,,Lutely alone in the field of 

thorough, practical electrical education and in consul,-
del nil eketrieut 

NO NEED OF YOUR BEING WITH-
OUT AN S. OF E. TRAINING 

It does not matter hob old you are or ulnat school su 
you have lied. Students from 16 years up to 50 are 1, 
attendance here. 

Fill eut the fallowing 000000 and mall It twiny. 

SCHM.17 of, ,. !!! ENGINEERING 

SCHOOL OF ENGINEERING OF MILWAUKEE 
P.E.- I 0. 415-17 Marshall Street. 

Milwaukee, Wit. 
Without obligating toe in any way, please mail free 

72-page Illustrated book " Electricity and the One Best 
Way to Learn It" and particulars regarding the course 
I have marked with an X., 

. Electrical Enoloasrina. 
. Electroteehnies. 
....Commercial Electrical Engineering. 

AUtOrnetiVe Electricity. 
....Armature Winding. 
....Light. Motor Wiring and Testing. 
. „ Practical Electricity. 
. I am interested in your " Earn While You Learn" 

Plan. 

Name   

Address 

Age 

city   State 

refutation   
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You can place your ad in these columns for only 4e 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 December issue must reach us not later than October 20th. 

OPPORTUNITY AD-LETS 

The Circulation of Practical Electrics is more than 55,000 

-E 

Practical Electrics Company, Inc., 53 Park Place, New York, N. Y. 

;,iiiiiiimuilliimmitiiiiiiminuilminiiiimininumumninimilitinuniuniniumnimiiiimitifluniimuinuiiiiiminimilluiiiitiiii Hui iiiiiimimmiumuilumoimminiumummiminimuitunimmituummiumminumninuimmummuniummummummiliume 

Agents Wanted 

Sell Madison "Better Made" Shirts direct from 
our factory to wearer. No capital or experience 
required. Easily sold. Big profits. Write for Free 
Samples. Madison Mills, 603 Broadway, New York. 

We Want Salesmen and Agents, either whole or 
side line, to sell our low nrieed radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 233 Fulton St., New 
York City. 

Big Money and Fast Sales.—Every owner buys 
Gold Initials for his auto. You charge $1.50; make 
$1.35. Ten orders daily easy. Write for particu-
lars and free samples. American Monogram Co., 
Dept. 226, East Orange, N. J. 

Books 

Diseases and Their Innate Healer. Book 25e. 
A. J. Stevens, Wauseon, Ohio. 

Diseases and Their Innate Healer. Treats on 
anaemia, apoplexy, appendicitis, asthma, bron-
chitis, cankers, constipation, consumption, convul-
sions, debility, gallstones, headache. Book 25e. A. 
.1. Stevens, Wauseon, Ohio. 

Send for New Illustrated Catalog of Books on 
Mechanical Subjects Free. Spon & Chamberlain, 
122 E. Liberty St., New York. 

"Lights. Colors, Tones and Nature's Finer 
Forces," including Vibrations; Electromagnetons 
Odic-auras: Radio; Coldlights; Coming Inven-
tions; Marvelous opportunities; 260 pages; Satis-
faction Guaranteed; $2.00; Table Contents Free. 
P. E. Stevens, Publisher, 242 Powell, San Fran-
cisco. 

The Amateur Electrician explains "The How 
and Why" of Electricity with plans for making 
and Operating Wireless, Telephones, Electric Bells, 
Toys, Novelties, etc.; over 70 illustrations: 64 
pages only 10e. Chemical wonders, secrets and 
mysteries fully explained, only 10e. Catalog 2e. 
Henry E. Collins Co., 197 Fulton Street, Brook-
lyn, N. Y. 

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. Flex-
ible cloth cover, 75e postpaid. Stiff cloth cover. 
$1.25 postpaid. Experimenter Publishing Co.. 
Book Dept., 53 Park Place, New York City. 

The How and Why of Radio Apparatus, by H. 
W. Secor, E.E. This newest book on radio mat-
ters fulfills a distinct gap in wireless literature in 
that, while the treatment is made as understand-
able and as free from mathematics as possible, it 
at the same time incorporates a wealth of tech-
nique and instruction for the Radio Amateur—the 
Radio Operator—the Installation and Designing 
Expert—as well as teachers and students of the 
subject in general. A very broad field has been 
covered by the author, at the same time giving a 
great deal of information not found in other text 
books. If you are engaged in any branch of the 
Radio or allied arts at all, you will surely need 
this latest contribution to radio literature, which 
is destined to be found on every radio man's book 
shelf before long. A glance at the following list 
of chapters gives but a very scant idea of the ex-
tensive and useful radio knowledge provided in its 
text: The Induction Coil; The Alternating Cur-
rent Transformer; Radio Transmitting Conden-
sers; The Spark Gaps; Radio-Transmitting Induc-
tances: Radio Receiving Tuners: Radio Receiving 
Condensers: Detectors: Telephone Receivers; Radio 
Amplifiers; Construction of a Direct Reading 
Wavemeter and Deeremeter: Antenna Construc-
tion; The Calculation and Measurement of Induc-
tances; Appendix containing very useful tables. 
covering all subjects treated in this very unusual 
book. This newest of Radio Works, cloth bound 
In Vellum de Luxe, Gold Stamped and Hand 
Sewed, has 160 pages. Size of book, 6x9 inches. 
The How and Why of Radio Apparatus. Postpaid. 
$1.75. Experimenter Publishing Co., Book Dept., 
53 Park Place. New York City. 

For Boys 

Everyboy's Magazine—Published Monthly, 35e. 
per year; sample copy. 4c. Sandelin Publishing 
House, Dept. W, Laurium, Michigan. 

Business Opportunities 

Sell Us Your Spare Time. You can earn Fifteen 
to Fifty dollars weekly writing showcards at 
home, no canvassing; pleasant, profitable pro-
fession, easily, quickly learned by our simple 
graphic block system; artistic ability unnecessary • 
we instruct you and supply work. Wilson Meth-
ods, Limited, Dept. J, Toronto, Canada. 

Big Profits in Tire Repairing with Haywood 
Vulcanizing and Retreading Plants. Sold complete 
with full equipment, materials and Home Instruc-
tion Course at $97.50 up. Easy payments if de-
sired. Write quick for our big proposition. 
Haywood Tire Equipment Co., 1300 South Oakley, 
Chicago. 

Be a Broker, buy and sell Currencies and Bonds. 
make 100 to 300% profit. Write for interesting 
information. George Grigoleit, 20 E. Jackson, 
Chicago. 

Chemistry 

"Popular Chemistry" magazine. "The Experi-
menter's Monthly." Six months' Trial-45c. B. 
Wright Laboratory, Caldwell, New Jersey. 

Boys—A real Chemistry outfit with regular 
chemical apparatus, to perform fascinating chem-
ical experiments; not a toy. Also Electric Toy 
outfit, complete to make over 25 different elec-
trical apparatus. Send for descriptive literature. 
A. Urie, 333 W. Manhattan Blvd., Toledo, Ohio. 

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 
full page ads on pages 565 and 571 of this issue 
for special 30-day offer. Chemical Institute of 
New York. 66 W. Broadway, New York City. 

Correspondence Courses 

Degrees earned by correspondence study in En-
gineering, science, law, theology, medicine, etc. 
700 courses. Catalog free. Oriental University, 
1702 Oregon Ave., N. W., Washington, D. C. 

Help Wanted 

We Want Salesmen and Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 233 Fulton St., New 
York City. 

Make Money in spare time mailing letters. Rare 
opportunity now. Men send addressed envelope 
for sp.cial plan. Normande R., 147 W. 23d St, 
New York. 

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. 

Stop Daily Grind. Dependable plans free. Easy 
silvering mirrors, tableware, headlights, etc. Clar-
ence Sprinkle, Dept. 87. Marion, Indiana. 

Languages 

World-Romic System. Masterkey to All Lan-
guages. Primers. 23 languages, $1.94 each lan-
guage; Arabic, Cantonese, Danish, Dutch, English, 
French, German, Italian, Japanese, Latin, Polish, 
Portuguese, Russian, Spanish, Swedish. Pronun-
ciation-Tables. 101 languages, 30e each language. 
Languages Publishing Company, 8 West 40th St., 
New York. 

Miscellaneous 

Buy Your Cigars Direct, 50 Aromor prepaid, 
$1.50. Money back if dissatisfied. Agents wanted. 
Havana Smokehouse, Homeland, Ga. 

Moon-O-Light Radium Light shines in darkness; 
25e. per bottle. Gray & Bretey Co., Dept. 45, 
1463 St. Lawrence Ave., Bronx, N. Y. 

Spark-Plug. Cleans like a pipe, outright or 
royalty. Box 100, Worth, N. C. 

Bicycles and Supplies, stamps, coins, curios. 
novelties, etc. Cheap. Send stamp for list. Ask 
for approvals if interested. Henry Verzke, Lind-
sey, Wisconsin. 

For Advertisers 

I Write Letters, folders, booklets, complete fol-
low-up for manufacturers mail-order dealers. 
Long experience. Write for details. L. Taylor, 
Box 44P, Freeport, Illinois. 

Advertising. One inch placed in 140 co-opera-
tive magazines: 3 months for $5.00. Sample 10e. 
A. Barnes. Box E734, Helena, Ark. 

For Men 

Enjoy Life, Smoke "Old Field Tobacco." Sample 
10e. Hast Mailing Company, Paducah, Ky. 

Health 

Christians Red Food Salt, Greatest Natural Aid 
for Nutrition, 21, $2 sizes. Guaranteed Vegeta-
rian Food Co.. St. Louis, Mo. Literature free. 

Patent Attorneys 

Patents Procured. Send sketch or model today 
for examination, prompt report and advice. No 
charge for preliminary advice. Write for free 
booklet and blank form on which to disclose your 
idea. Highest references. Promptness assured. 
Clarence A. 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 
schedule, information free. Lancaster and All-
wine, 288 Ouray Bldg., Washington, D. C. 

H. F. Lowenstein, Registered Patent Attorney, 
Radio Expert, 825 McLachlen Building, Wash-
ington, D. C. 

Personal 
— — — — 

150 Funny Parodies on Latest Songs, 25e. P. 
Collins Co., 32 Liberty Street, Hastings, Brook-
lyn, N. Y. 

Exchange Letters With New Friends every-
where. Pleasant pastime, particulars free. Smith, 
Box 1167-Y, Denver, Colorado. 

Exchange Cheery Letters With New Friends, 
Write Betty Lee, Inc., 4254 Broadway, New York 
City. Stamp appreciated. 

Lonesome! Make New and True Friends, Write 
Dolly Gray Club, Box 186N, Denver, Colorado. 

Wireless 

Tested Recipes. Transmitter Button Hook-Ups. 
Amplification. Loud Speakers. Free Circular. K 
Electric Co., 15 Park Row, New York City. 

Radio! It's New shielding. Applied 
without removing instruments. Price 35e, H. & 
M. Specialty Co., Box 66, Brighton, Mass. 

! ! ! ! Very Special Radio Sale I I ! ! $142.50 
Westinghouse Radiola RC Radio Set, $106.88. 
This set comes complete all ready to install. Your 
money will be refunded if you are not pleased 
with the set. ! I r I Another Big Special 1 1 
$55.00 Crosby Model X Radio Set, $ 45.00; $20.00 
Leich Battery Charger, $15.00; $ 8.00 Radiotron 
UV-202 Power Bulbs, $ 6.50. Dealers write for 
special proposition. The Cole Radio Company, 
Willard, Ohio. 

One Thousand Agents Wanted 

Whether You are Fifteen or Fifty This is a Good 
Proposition 

We want one thousand agents to sell sub-
scriptions to RADIO NEWS, SCIENCE and IN-
VENTION and PRACTICAL ELECTRICS during 
their vacations. We will pay a generous com-
mission for this work and help you in every 
way. Our three publications are leaders in their 
fields, ready sellers and this is an offer well 
worth your while. A few spare hours a day will 
bring you a handsome return. Write regarding 
our proposition at once and be the first one to 
get started in your vicinity. 

Experimenter Publishing Company 
HERBERT H. FOSTER, Sales Manager 

53 Park Place New York 
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Each a Leader In Its Field 
Science & Invention 

Is one of the most interesting magazines pub-
lished. It is more interesting than fiction. 

It is profusely illustrated and covers in word and 
picture the latest achievements in the sciences—in 
Invention, Astronomy, Physics, Chemistry, Elec-
tries, Mechanics, etc. 

It has a large section devoted exclusively to 
Radio. 

SCIENCE & INVENTION has the distinction 
of being more often quoted than any other maga-
zine in the world. 

More than 100 large pages—with over 300 illus-
trations, drawings, etc. 

Special prize contests are offered each month. 
On all newsstands, 25c a copy. 

Radio News 
"The 100 Per Cent Wireless Magazine" 

The Largest Radio Magazine in the World 
Is read by more than a million Radio enthusiasts 

each month. 

Its position as the leader of all Radio publica-
tions is universally recognized by dealers, radio 
manufacturers and every branch of the radio in-
dustry and its pages reflect their confidence. 
RADIO NEWS contains more articles by Radio 

Experts — more specific information — detailed 
drawings — illustrations and news — than is pub-
lished in any other magazine. 

More than 200 large pages monthly. Profusely 
illustrated. 
On all newsstands, 25c a copy. 

Science & Invention 

Radio News 

(Add 50c to the cost 
of each magazine 
for Canada or 

Foreign) 

You can easily earn any of the premiums 
shown on this page, in subscribing for one 
of our magazines. The articles given away 
as Rewards are absolutely free and will be 
sent to you postpaid. Other premiums are 

shown in the New Premium List just off 
the press. A copy of this list will 
be sent to you free if you ask 
for it. 

Subscription Prices 

One Year 

12 Issues 

$2.50 

Each 

T 

r or Dertriptive Details of Rewards See our Premium Catalog which is forwarded free of cost on receipt of your 
Postal Card to our Premium Dept. 

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y. 
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  NEW 25c BOOKS 
That Every Novice or Amateur Needs 

2_77:— • 

THE EXPERIMENTER'S LIBRARY, NCI.7 

loo 
# RADIO 
illOOKUPS 

mpou MUHLENIAN 
à 
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OW To TUNE 
R RADIO SET 

HOW IC BUILD THEM 

NM/INFIELD SECOR.E E 

100 Radio Hook-ups 
By M. L. M UHLENIAN 

• 

A book for both the novice and advanced radio 
amateur containing a varied selection of hook-ups 
from the simple crystal to the more elaborate cir-
cuits, with a circuit for every requirement. Crystal 
hook-ups, combined crystal with radio and audio 
frequency amplifiers, non-regenerative, and regen-
erative vacuum tube circuits with and without radio 
and audio amplifiers. Amplifier units, with straight 
jacks, filament and switching arrangements, power 
amplifiers, choke coil, resistance coupled and trans-
former coupled radio frequency amplifiers. 

Includes all of the latest, one and multi-tube 
hook-ups including the numerous types of Reflex, 
super regenerative, super-Heterodyne, Neutro-
dyne, Reinartz, Flewelling, and Bishop. The values 
and constants of all apparatus employed in the 
hook-ups are given. A list of radio symbols is in-
cluded, which are of material help to the reader in 
determining the meaning of the conventional hook-
up diagrams. The text includes much helpful in-
formation. 

52 Pages—Two-Color Cover 

This book covers in comprehensive 
form, the fundamental principles of 
tuning. The characteristics of radio 
waves are fully described and illus-
trated. Illustrations are used so that 
the non-technical reader can easily 

understand the identical actions as 
applied to radio. Several chapters are 
devoted to the use and functions of 
all radio apparata. The book describes 
how to tune such sets as the Reinartz, 
Flewelling, Neutrodyne, radio fre-
quency amplifier receivers and other. 

52 pages, 
25 Illustrations 
Prepaid   25c 

This book describes and gives com-
plete data for building two distinct 
types of loud talkers. One chapter 
deals with improvised loud talkers, 
and gives complete instructions on 

how to build suitable horns for use 
in loud receivers of the Baldwin and 
other types. In preparing these de-
signs, the point has been constantly 
kept in mind to use the simplest parts 
possible, so that anyone can build a 
successful loud talker, equivalent to 
the commercial types, costing $40.00 

or more. 
48 pages, Profusely 

Illustrated 25c 
Prepaid   

A non-technical book for the be-
ginner. 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. Written 
in plain, simple language that anyone 
can understand. The opening chap-
ter gives a complete description of 
the theory of radio and tells what it's 
all about, teaching the principles of 
wireless so that the constructor knows 
what he is doing. 

48 Pages, 26 Illustrations 
Bound in Beautiful Two-

Color Cover. Size, 5/2 25c 
.1-73/, in. Prepaid  

This book is for the more advanced 
amateur, showing the construction of 
the Radio Frequency Amplifying 
Transformer and giving complete 

constructional 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 
Transformers can be put to. 

32 Pages, 15 Illustrations 
Bound in Beautiful Two-

Color Cover. Size, 5*,/, 25c 
x7"..• in. Prepaid  
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A complete list of dealers carrying these books will be found on page 572 
If your dealer cannot supply you—order direct from us—giving dealer's name and address. 

THE E. I. COMPANY (1""Ue2rZr).) 233 Fulton St., N.Y. City 
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MODERN 

HAWKINS ELECTRICAL GUIDES IN TEN 
VOLUMES 

3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH 
Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism—Induction—Experiments — Dynamos—Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of 
Dynamos—Electrical Instrument Testing—Practical Management 
of Dynamos and Motors— Distribution Systems—Wiring—Wiring 
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating 
Currents and Alternators — Alternating Current Motors —Transformers — 
Converters—Rectifiers—Alternating Current Systems — Circuit Break..rs — 
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing 
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 
of the ten numbers. 

SHIPPED FREE 
Not a cent to pay until you see the books. No obligation to buy unless 
you are satisfied. Send Coupon now—today—and get this great help 
library and see if it is not worth $100 to you— you pay $1.00 a month for 
ten months or return it. 

SEND NO MONEY—SEND ONLY THIS COUPON 

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. 

Name   

Occupation   

Employed by   

Home Address   

Reference .  
r.E.. Oct. 



Let meProve 
that I Can 
teach you how 
to dance in 
Onebiening 
If you can do the step illustrated on this page there 
is no reason why you cannot quickly master all of the 
latcst dances through my new method. 

Arthur Murray. 

GOOD dancers always have plenty of 
friends and are welcomed everywhere 
because they add considerable to the 

fun of the party. You, too, can add to your 
popularity by quickly becoming an expert 
dancer through my teaching methods. 
Arthur Murray guarantees to make you a 

fine dancer if you will carefully follow his 
new diagrams and simple instructions. All 
that you need to do is to first read over the 
few written instructions, then place your feet 
as shown in the diagrams, and take the steps 
as illustrated in the direction plainly pointed 
out by arrows. Practice the steps a few times 
until you have them fixed in your memory, 
after which there is no reason in the world 
why you should not be able to dance them 
perfectly on any floor, to any kind of music 
and with the best dancer in your set. 

In the beginning you don't need either 
music or partner. You can step right into the 
privacy of your own room, close the door and 
practice all alone until you have gotten the 
idea. After you have this Murray foundation 
to your dancing you will be able to quickly 
master any new steps or dances just as quickly 
as they are invented— just as soon as you have 
seen a few of thé steps. 

Good Dancers Always Have Perfect Poise 

Dancing gives poise to the carriage. It 
helps one overcome self-consciousness when 
in the presence of strangers. It teaches per-
fect mental and physical control—helps one 
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Try This New Picture and i adwk-

Method --Simply Follow wardness. 
The way 

The Footsteps others have 
learned to 
dance you 
can learn. 
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I  The method 

that it's easy 
for you to 

is so simple 

quickly mas-
ter every 
dance now in 
vogue. 
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Learn From 
America's 
Foremost 
Dancing 

Instructor 

Arthur 
Murray is 
recognized as 

America's foremost authority on social 
dancing. Such people as the Wander-
bilts, ex-Governor Locke Craig, of 
North Carolina, and scores of other 
socially 
prominent 
people have 
chosen M r. 
Murray as 
their danc-
ing instruc-
tor. In fact, 
over ninety 
thousand 
people have 
learned 
to dance 
through Ar-
thur Mur-
ray's amaz-
ing methods 
of teaching 
—by mail—and about five thousand people a 
month are becoming perfect dancers through 
his wonderfully easy methods. The lessons 
have been so simplified that even a child can 
learn directly from them—as very many chil-
dren do learn. And just as soon as you have 
the Murray foundation to your dancing you 
can quickly pick up any new dance after see-
ing only a few of the steps. 

A Generous Limited Time Offer 

Arthur Murray is so sure that you will be 
delighted with his methods of instructions— 
he is so sure that you won't have the slightest 
difficulty in mastering all of the steps in each 
dance that he is perfectly willing to send you 
an introductory sixteen-lesson course for your 
five days' free personal trial. Through these six-
teen lessons you will learn the Correct Danc-
ing Position—How to Gain Confidence— How 
to Follow Successfully—The Art of Making 
Your Feet Look Attractive—The Correct 
Walk in the Fox Trot—The Basic Principles 
in Waltzing—How to Waltz Backward—The 
Secret of Leading— The Chasse in the Fox 
Trot—The Forward Waltz Step— How to 
Leave One Partner to 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. You re-
ceive all of these 16 lessons for only $1.00. 

Private instruction by Mr. Murray in his own 
studio costs $10 per lesson. But through his new, 
simplified methods of teaching, you receive the 
very same high class instruction at a ridiculously 
low price. And if you aren't positively delighted 
the instruction doesn't cost you one cent. 
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Send No Money— Not 
One Cent 

It isn't necessary to send 
one cent in advance in A I order to convince yourself 

iY that you can quickly be-
,!1, come a popular dancer 
II through Arthur Murray's teaching methods. 

All that you need to do now is to fill in 
and mail the coupon—or a letter or post-
card will do--and the special course will be 

promptly sent to you. Then, when your own post-
man hands the introductory 16-lesson course to 
you simply deposit with him only 81.00 plus the 
few cents postage, and the course is yours with-
out any further payments of any kind. Keep the 
course for five days. Practice all the steps— 
learn everything each lesson teaches, because that 
is the only way you can prove to your own satis-
faction that Arthur Murray fulfills every one of 
his promises. It is the only way that you can 
prove that you have found the quickest, easiest, 
and most delightful way to learn to dance in a 
socially correct manner, and to be expert in all of 
the steps. 

But if, within five days, you are not perfectly 
satisfied with the 16 lessons, you may return the 
course and your deposit will be promptly refunded 
to you without question or argument. 

Remember, Your Satisfaction Is G teed 
Positively, you take no risks of any kind. If. after 

reading over the instructions and practicing the steps 
of this new 16-lesson course, you are not satisfied in 
every particular, Arthur Murray will refund every cent 
you have paid. 
You have always wanted to learn to dance—you 

have always promised yourself that you would learn. 
Here is your opportunity, and it isn't necessary for 
you to even leave the privacy of your own room to 
become a perfect dancer. 

If you are to take advantage of this liberal offer 
you must send the coupon today. 

ARTHUR MURRAY 
Studio 864 

290 Broadway New York 
11O1 1O1 

ARTHUR MURRAY, Studio 864 
290 Broadway, New York 

To prove that you can teach me to dance in one 
evening at home you may send the sixteen-lesson course 
and when the postman hands it to me I will deposit $1.00 
with him (plus a few cents postage) in full payment. If 
within five days I decide to return the course I may do 
so and you will refund my money promptly and without 
question. 

Name   

Address   

City  State  

Would you like to teach dancing? Ou.side U. S. A.— 
must send cash with order. Residents of England write 
to 150 Southampton Road, London. 


