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

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

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

The work on Calculations consists of Simple 

THE McCLURE PUBLISHING CO. 

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

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

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

Dept. B-721 Cass St., CHICAGO, ILLINOIS 
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Only seven cents a day pays 
for these great books! 

IT OR a daily sum that is less than the cost of a shoe shine— less than 
the cost of most Sunday papers—you can get a training in electrical 

maintenance and repair work that will take you speedily to the top in your work. 

After all, there is no investment like an investment in YOURSELF! There is 
no investment that pays such huge—such satisfying dividends! Start today to increase 
your earning power by increasing your knowledge of electrical repair methods. 

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

THIS library contains the largest collection of practical methods for electrical repair and main¬ 
tenance men ever put together in book form. Here you will find the best modern practice in 

repair work. The authors have drawn not only from their own extensive experience, but from the 
experience of electrical repairmen in large and small repair shops and manufacturing plants through¬ 
out the country. 

The books contain hundreds of photographs, diagrams and tables which show you how to go about 
it to make an effective repair job. There are wiring diagrams covering A. C. and D. C. generators, 
feeders, transformers, potential regulators, synchronous converters, batteries and boosters, substations, 
lamp mechanism connections, rheostats and controllers, lightning arresters, automatic switches, rail¬ 
way controllers, etc. 

These hooks show you how to solve the repair and 
winding problems that you meet in actual practice 

This set includes within its 1736 pages every item of 
information likely to be of help to the electrical main¬ 
tenance man. 

It includes many things never before assembled in 
print—kinks, methods, wiring diagrams, etc., that are as 
new as they are valuable. 

The library will give the electrical worker a correct 
answer to practically any wiring or repair problem that 
may come up in the course of the day’s work. 

It is a set that should be in the hands of every 
man concerned with the care and repair of electrical 
machinery. 

3 big printings in six months! 
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Ten days’ free trial— 
No money down—only $2 a month if you 

keep them 
You can secure the use of these five great books on electrical 

repair work for ten days’ free examination. If, at the end of the 
free examination period, you decide to keep the books, send us your 
first remittance of $2.00. The balance may be paid in monthly 
installments of $2.00 until the price of the library—$14.00—is 
paid. Send for the books today. Fill in and mail the coupon. No 
money down, no agents. You simply agree to return the books at 
our expense in ten days, or remit for them on our convenient 
monthly payment plan. 

FREE EXAMINATION COUPON 
... _ _ ___ a . . 

Eléctrica’ 

AND 

Repair 
AND 

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

1 Gentlemen :—Send me the Library of Electrical Maintenance and E 
= Repair, all charges prepaid for 10 days’ Free Examination. If satis- : 
: factory I will send $2.00 in ten days and $2.00 a month until $14.00 : 
E has been paid. If not wanted I will write for shipping instructions. : 

= Name. E 

: Home Address . s 

= City and State. = 

s Firm or Employer. = 

I Occupation . P.Ë. ¿-24 I 
. . •. ••••. mui-
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lCTICAM ELECTRICS READERS’ BUREAU 
Time and Postage Saver 

N every issue of PRACTICAL 
ELECTRICS you undoubtedly see 

numerous articles advertised about 
which you would like to have further 
information. 
To sit down and write an individual 

If the advertiser requires any money 
or stamps to be sent to pay the mailing 
charges on his catalogue or descriptive 
literature, please be sure to enclose the 
correct amount with the coupon. 
We will transmit to the various adver-

letter to each of these respective con¬ 
cerns, regarding the article on which 
you desire information, would be quite 
a task. 
As a special service to our readers, we 
will write the letters for you, thus sav¬ 
ing your time and money. 
Just write the names of the products 
about which you want information, and 
to avoid error the addresses of the man¬ 
ufacturers, on the coupon below and 
mail it to us. 

tisers your request for information on 
their products. 
This service will appear regularly 
every month on this same page in 
PRACTICAL ELECTRICS. 
If there is any Manufacturer not ad¬ 
vertising in this month’s issue of 
PRACTICAL ELECTRICS from whom 
you would like to receive literature, 
write his name, address and the prod¬ 
uct in the special section of the cou¬ 
pon below. 

. Tear Along This Line. -. 

READERS’ SERVICE BUREAU 
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y. 

Please advise the firms listed below that I would like to receive detailed information on their product 
as advertised in the. issue of PRACTICAL ELECTRICS. 

NAME ADDRESS List here specific article on 
which you wish literature. 

If Catalogue 
of complete 
line is want¬ 
ed, check in 
this column. 

.  I. 

If you desire any special information from a manufacturer whose advertisement does not appear 
in this month’s issue, use this space. 

Your own name here. 

Address. .... . ........ .................................................. ................ ........................................................ 

City. State. 
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ELECTRICITY 
Earn*35OOto WOOOaljeiir ( 
as an Electrical Expert 

What’s Your Future? 
Now you earn $20 or $30 or $40 a week. In the 

same six days as an Electrical Expert you can make 
$70 to $200 and make it easier — not work half so 
hard. Why, then, remain in the small-pay game, in 

a line of work that offers no chance, no 
big promotion, no big income? 

Fit yourself for a “ bossing ” 
job— 

Some Features of 
Cooke Training That 
Make SUCCESS 

Certain 

Be An 

“Electrical 
Expert!” 

1. Practical Money-Making Instruction 
—no useless, high-sounding theory. 

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

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

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

5. Free Subscription to monthly En¬ 
gineering Magazine. 

6. Free use of my Big Electrical Lab¬ 
oratory. 

7. Extra Courses Free—-Radio—Elec¬ 
trical Drafting.— Business — Auto¬ 
mobile Electricity—Mine Electric¬ 
ity and Special Lessons on Health 
and Thrift. 

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

9. Reduced prices on all Electrical 
Supplies. 

10. Cash Refund Guarantee Bond. 
These features are all explained in 

my big Free Book— the “Vital Facts. 

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

wherefores of Electricity— the “Electrical Ex¬ 
perts,”—who is picked to “boss” the ordinary 

Electricians — to boss the Big Jobs — the 
jobs that pay $3,500 to $10,000 a year. 

Auto Electricity 
and Radio 

Courses Free 
If you want to spe¬ 

cialize in Automobile 
or Radio work I will 
give you a special 
course on either or 
both subjects Free 
when you enroll for 
my regular Electrical 
Course. These are not 
makeshift lessons but 
regular $40 and $50 
Complete Courses. 
This part of my offer 
may be withdrawn 
without notice. 

COOIÇE Trained Man is th® 
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DS YOU! 
I Will trainyou at home 
to fill a Big Pay Job 

$3,500 to $10,000 a Year 
Get in line for one of these “Big-Pay Jobs” by enrolling now for my 

easily learned, quickly-grasped, right-up-to-the-minute, Spare-Time Home-
Study Course in Practical Electricity. 

Age or Lack of Experience No Draw-Back 
You don t have to be a High School graduate—it isn’t even necessary 

that you should have finished the grades. As Chief Engineer of the 
Chicago Engineering Works, I know exactly the kind of training you need, 
and I will give you that training. My course in Electricity is the most 
simple, thorough, successful and practical in existence, and offers every 
man, regardless of age, education, or previous experience, the chance to 
become in a few short months, an “Electrical Expert,” able to make from 
$70 to $200 a week. 

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

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

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

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

Your Satisfaction Guaranteed by a Million Dollar Institution 
I absolutely guarantee to return every penny paid me in tuition if, when you have 

finished my Course, you are not satisfied in every way with my instruction. And 
back of me, in my guarantee, stands the Chicago Engineering Works, a million 
dollar institution. 

Nothing Like “Cooke” Training Anywhere 
“Cooke” training is different because it’s the most 

practical and most successful. It’s best because it’s 
backed up by the greatest Service to students ever 
known. It’s this Service, plus “Cooke” training, that 
makes the “Cooke” trained man the “Big Pay” man 
everywhere. Become a “Cooke” Trained Man your¬ 
self, and earn $12 to $30 a day—$70 to $200 a week— 
$3,500 to $10,000 a year. 

Investígate ! Mail Coupon 
Get the Vital Facts. Let me send you free my big 

new book on The Future of Electricity. Let me tell 
you more about the big demand for “Cooke” trained 
Electrical Experts. Sign and send me Coupon below. 

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

2150 Lawrence Ave. 
Dept. 21-A CHICAGO, ILL. 

ttuM this coupon now 
L. L. COOKE, Chief Engineer, 
Chicago Engineering Works. Dept. 21-A 
2150 Lawrence Ave., Chicago, Ill. 

Dear Sir:—Send at once the “Vital Facts” containing 
Sample Lessons, your Big Book, and full particulars of 
your Free Outfit and Home Study Course—all fully pre¬ 
paid, without obligation on my part. 

Name 

"Big Pay /z Mail! j 
Address 

City and State 

Occupation Age. 
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A New Kind of Library 
of Practical Electricity 

Offered to Readers of this Magazine 
at a Very Special Price 

Fresh from the pen of one of America’s 
noted Electrical Engineer-Teachers. Not 
yet received from the binders, at the time 
this announcement is written. Right up 
to the moment, the most concise, practical, 
authoritative manual of the best electrical 
practice we have ever seen. W7e consider 

it a great privilege to be able to offer a lim¬ 
ited number of sets of this great work to 
our friends at this very special introductory 
price. Since the edition is limited, we urge 
you to rush your request as quickly as 
possible. It is our opinion that the supply 
will be quickly exhausted. 

What the Electrical World Has Long Wanted 

THERE has long been a real genuine need for an exhaus¬ 
tive manual of electrical practice of just this type. The 

principles of electricity always remain the same, but methods 
of use undergo constant change, development and improve¬ 
ment. This remarkable treatise comes right down to the 
moment. Yet, it goes even further. It marks in feature each 
accepted modern 
time-tried practice, 
as accepted by the 
world’s greatest 
experts. The eighty¬ 
seven major divi¬ 
sions of this great 
subject are treated 
thoroughly, fully 
and the very newest 
developments cov¬ 
ered in detail. We 
believe there is no other library of electrical practice that 
matches it in thoroughness, simplicity of presentation and 
certainly none so up to date. 

It Is a Genuine Guide 
The busy electrical worker or even student wants to know 

and know quickly just what is the ONE BEST WAY to 
do things. He doesn’t want to wade through a myriad of 
words. He wants facts, and quickly. That is just what he 
gets here. Each subject is completely covered, in language 
that all can understand. Rarely is a man gifted with both 
practical knowledge of a technical subject like Electricity 
and the ability to impart it to his fellows. Yorke Burgess, 
the noted author of this work, is. With a charming style of 
writing, coupled with profuse illustrations, diagrams and 
sketches, he strips the most complicated problems bare, mak¬ 
ing them readily understandable to everyone. He develops 
and explains each point, so that even a boy may comprehend. 

Every Branch Fully Covered 
From simple Door-Bell Installation to complicated Alter¬ 

nating Current Transmission Design marks the range of 
this wonderful work. Yet it is broken up into units, so that 
any one topic may be quickly found and studied. This is 
an especially desirable feature for the worker, who uses the 
text for day to day reference. Storage Batteries, Control of 
Lighting Circuits, Generators, D. C. and A. C. Motors, 
Motor Windings and Connections, Motor Control Devices, 
Lighting Systems, Automotive Electricity, Alternating Cur¬ 
rents, Transformers, Transmission Line, Power Plant Opera¬ 
tion, Electrical Mathematics and scores of other subjects are 

THE BURGESS MANUAL 
OF ELECTRICITY 

5 Volumes—990 Pages 

treated exhaustively. We have reviewed hundreds of sim¬ 
ilar texts, but none to compare with these. 

Written by an Acknowledged Authority 
The author of this wonderful work, Mr. Yorke Burgess, 

is known throughout the country as one of the leading 
Electrical Engineer-Teachers of the day. Twenty years 

of varied experience 
in the manufacture, 
installation, design¬ 
ing and operation 
of electrical equip¬ 
ment; power plant 
work, electrical en¬ 
gineering; and as 
head of the well-
known Burgess 
Electrical School, 
has imminently 

fitted him for this work. Thousands of successful electrical 
men give him credit for their progress. It is for that reason 
we have no hesitancy in Electrical Manual. 

Send No Money 
The author has set aside only a limited number of sets of The 

Burgess Manual of Electricity for distribution by us. There are 
Five Volumes, each 198 pages ; profusely illustrated with photo¬ 
graphic illustrations, diagrams and sketches. Handsomely bound 
in strong cloth covers. 
FIVE-DAY RETURN PRIVILEGE. You need send no money 

now, unless you want to. Just pay the Postman on arrival, the 
special introductory sale price of $10 for the complete set, no more. 
No installments—that is all you pay. If after five days of exam¬ 
ination you do not find these marvelous books even more than we 
claim, you may return them in good order, and your money will be 
quickly refunded without question. 
Obey That Impulse Now! Tomorrow May Never Come! He 

That Waits Usually Gets Knocked Down by the More Progressive 
Who Pass Him By! The Time to Act Is Right Now! 

McCLURE PUBLISHING COMPANY 
720 CASS STREET CHICAGO, ILL. 
«liiiiiiiiiiiimiiiiiiiitiiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiMiimiiiiiiiiiiiiiiiiiiiiit; 
: McClure Publishing Co., 720 Cass St., Chicago, I1L 
: Please send me at once the Burges« Manual of Electricity com- £ 
: píete in Five Volumes. I will pay Postman, on arrival, the special = 
: price of $10—no more. If after five days of examination I am not 5 
: entirely satisfied, it is understood that I may return the books in : 
: good order and get my money back. -

5 Name . • 

g Address . : 

: City. State. : 
.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiiiiiiiiiiiiiiiiiiiiiiinitiiiiiiiiiiiiii»" 
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AUTOMOTIVE ELECTRICITY — ALTERNATING CURRENTS - TRANSMISSION LINES 
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The Largue and 
Small io 
Armatores 
A STUDY in armature con¬ trasts is offered in the 
illustrations which show one 
armature weighing 96,000 
pounds, and a second one, 
equally complete, weighing six 
and one-quarter ounces. Both 
armatures were assembled in 
the same building of the 
Schenectady Works of the 
General Electric Company. 
The huge piece of apparatus 

is for a motor which is being 
constructed for use in a steel 
mill of one of the Ford plants. 
The motor, of which it will 
be a part, will develop 4,500 
horsepower, and the armature 
will revolve 67 times per 
minute. 
The tiny winding which 

Miss Edith Bartlett holds in 
her hand was rewound by the 
service department for use in 
a small blower in the G-E 
hospital. The diameter of the 
large winding is thirteen feet 
four inches ; of the other, one 
and one-half inches. 
We believe it was the great 

German writer and poet, 
Goethe, who said that elec¬ 
tricity concerned itself with 
the minor productions or ap¬ 
pliances of life. This was true 
in the days when frictional 
machines were the principal 
producers of electricity. 
When we come to the early 

days of the last century, we 
find Sir Humphry Davy striv¬ 
ing for high electric power 
with the miserable primary 
battery of those days. The dynamo came 
in some half a century later and the words 
of Goethe were no longer true. 

The lady in the picture is holding the small armature in a position to contrast with the enormous one directly back of her and the workman. 
The impressive difference in size is thus shown. On the left the little armature appears lying in the lady’s hand to give a true idea of its minute 
dimensions. It is an absolutely operative commercial armature. 
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Talking Fig\u 

1924 

Information bureau. The gentleman reading the paper is a figure of composition, not a real person, and is fitted with an ultra-sensitive microphone 
for receiving inquiries from and a loud speaker for giving information to visitors. The operator in the upper story gives the information as asked for. 

IN former times in this vicinity cigar 
stores were indicated by a “Wooden 

Indian” standing at their entrance. It 
was quite characteristic of old New York, 
but they have disappeared so completely, 
that efforts are actually being made by 
some museums to get a sample for ex¬ 
hibition and preservation as a relic. 
We show here a modern version of the 

wooden Indian ; this time it is a Cauca¬ 
sian seated comfortably in a chair and 
prepared to answer questions, to tell in¬ 
quiring visitors in a department store 

where they can get special articles, on 
what floor they will find neckties, where 
they can purchase shoestrings, and if the 
resources of the store permit, which is not 
always the case, where they can procure 
needles. 
The figure which we illustrate is in 

itself quite a find and is jocosely termed 
“Sunny Jim” by its owners, who are using 
it to demonstrate a super-sensitive micro¬ 
phone and loud speaker. 
You can ask it any question in a col¬ 

loquial voice, standing off at a distance. 

The voice is transmitted to a telephone 
receiver in a more or less distant part 
where an operator is established. He re¬ 
ceives the message and telephones back 
his answer. This is received by a loud 
speaker inside the figure and the informa¬ 
tion required is enunciated with great 
distinctness and in a clear conversational 
voice. 
The installation is extremely simple and 

it is obvious that there are endless ap¬ 
plications in the advertising field. The 

(Concluded on page ill) 
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Wind Power Plant 
By J. T. Garver 

A workshop operated by a wind motor; the shaft coes through the roof, where a rubber washer prevents water entering, and it operates 
an electric system for various purposes, as well as for charging a storage battery. 

THE up to date experimenter is link¬ 
ing wind and radio together in more 

ways than one, and since a well charged 
storage battery means just the difference 
between good and bad reception, many a 
farm home now glows with electric lights. 
How one enthusiast worked out a power 

plant is shown herewith. The vanes of 
the turbine-like wheel are always in the 
wind and are mounted around a perpen¬ 
dicular shaft. 
The two open S-shaped chambers, 

placed at right angles to each other, allow 
the free passage of air through the motor, 
thus counter-balancing the back pressure 
on the returning side. 
The wheel is built by assembling semi¬ 

circular board discs which are separated 
according to the size and power desired. 
Beaver board (heavy tin will do) is 
nailed to the disc peripheries. The edges 
are then bound with galvanized iron 
strips and the whole given three coats 
of paint. 

The space between the discs and width 
of the beaver board is twenty-four inches. 
The eight wood segments are laid out on 
a twenty inch radius. 
The power is applied through suitable 

gear and pulley reduction to generator, 
lathe, emery stone and any appliance as 
needed. This outfit paid for Itself the 
first year. The engine Is so seldom called 
on to take up the burden that it could 
be dispensed with altogether, the air mo¬ 
tor keeping the battery charged perfectly. 



Our Mio i ature Model Contest 
Awards in the^OO Electric Minia¬ 

ture Model Prize Contest 

SELDOM have we conducted a com¬ 
petition as interesting as our minia¬ 
ture model prize contest. This con¬ 
test had more aspirants than any 

of our previous ones. It was to our minds 
of such importance that we felt impelled 
to call in various newspaper correspon¬ 
dents, and newspapers the country over 
have given considerable space to this 
unique event, the like of which was prob¬ 
ably never staged before in this country. 
As will be remembered, the rules of the 

contest specified the following conditions : 
1. That the electric model must not 

measure more than % inch in any dimen¬ 
sion. Also that the model must actually 
work in an electrical sense, for instance, 
if it is a motor, it must run, if an electric 
heater it must heat,—just as their big 
brothers are called upon to do. 
The judges were truly amazed at the 

quality and quantity of the material re¬ 

ceived. There were over 100 entries, 
nearly all of which were sent by regis¬ 
tered mail. Nearly all of these models 
would gladden the heart of any electrical 
man or model maker. They can only be 
expressed as works of art. 
For instance, the first prize winner was 

a reproduction of the well known Dicta¬ 
phone grand opera loud speaker and was 
made entirely of gold, that is at least, the 
outside casing. Small as it was, we could 

$200 IN PRIZES 
First Prize . $75 in gold 
Second Prize . 50 in gold 
Third Prize . 20 in gold 
Fourth Prize. 20 in gold 
Fifth Prize . 10 in gold 
Sixth Prize . 10 in gold 
Seventh Prize . 5 in gold 
Eighth Prize. 5 in gold 
Ninth Prize. 5 in gold 

Fig. 3. The first and second prize winners in greatly enlarged reproduction; the first is the 
loud speaker, this time turned on one side, with the case open, to show that it is a bona fide struc¬ 
ture and it did talk. 

Next to it is the second prize, a very good bi-polar motor whose construction seems eminently 
practical, and which has a three-penny bit for a base. 

Fig. 4. One-half of 
a foot rule. In the 
neighborhood of Fig. 
11 is a drum arma¬ 
ture motor, at Fig. 
10 a very perfect 
sounder, at Fig. 8 we 
see our first prize 
winner, and in the 
neighborhood of Fig. 
7 a telephone re¬ 
ceiver which is really 
operative. 

Fig. 1. On the left is to be seen a small tray 
on which a great quantity of the miniature models 
are placed, telling in an impressive manner the 
wonderful story of the competition. 

Fig. 2. . The prize winner, an exquisitely con¬ 
structed little loud speaker, gold plated and perfect 
in all respects, actually operative. 

actually get sounds from the Instrument. 
Then there were a number of electrical 

motors and generators, all of which 
worked to perfection. Small telephone re¬ 
ceivers, less than % inch in diameter re¬ 
produced sounds exceedingly well. Midget 
telegraph sounders worked as well as 
their big brothers. Electric flatirons 
heated up and then naturally there was 
the complete radio outfit, inductance coil, 
detector, switch case and all, contained 

First Prize, $75.00, 
Ivan T. Nedland, 
Hillsboro, N. D., 
Loud Speaker. 

Second Prize, $50.00, 
W. H. Spence, 
82 Helena Ave., 
Toronto, Can., 

Motor. 
Third Prize, $20.00, 
Julius F. Braselman, 

Highland Park, 
Del. Co., Pa., 

Telegraph Sounder. 
Fourth Prize, $20.00, 

D. L. Roberts, 
Corydon, Iowa, 

Variocoupler and 
Crystal Detector. 
Fifth Prize, $10.00, 

P. F. Webb, 
378 So. Main St., 
Columbiana, Ohio, 

Motor 
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Fig. 5. This is another view of the first prize 
winner, in a slightly different position, held upon 
the hand, giving an impressive idea of its minute 
dimensions. 

in a space exactly % Inch cube and of 
course it worked ! We actually received 
signals over it. 
The ingenuity displayed by the contes¬ 

tants in some of the entries was nothing 
short of marvelous, and the amount of 
time necessary to assemble the models 
must certainly have been considerable. 

All in all we are happy to state that 
we never held a contest possessing more 
interest than did the miniature model 
competition, and we doubt if we shall 
ever again hold a contest as interesting 
as this one. We wish to compliment our 
contestants on the interest taken in the 
competition and hope that our readers 
will be pleased with the results. 

Fig. 6. A selection of electrical machinery and appliances in its various departments, 
all held upon an outstretched hand. 

Sixth Prize, $10.00, 
E. Dickey, 

Dayton, Ohio, 
Telephone Receiver. 

Seventh Prize, $5.00, 
Walter M. Garrard, 
1430 N. 12th Court, 
Birmingham, Ala., 

Electric Bell. 

Eighth Prize, $3.00, 
R. Lindsay, 

1111 S. Adams St., 
Glendale, Calif., 

Crystal Radio Set. 

Ninth Prize, $5.00, 
Harold Jackson, 
R. 4, Box 141, 
Kankakee, Ill., 

Electric Flatiron. 

Some of our illustrations show the in¬ 
struments of their exact size, while other 
illustrations, in order to show up the 
exquisite work, have been enlarged in 
order to give the reader an idea of the 
actual construction. 

First Prize 
Loud Speaker 

By Ivan T. Nedland 

THIS is a very elegantly constructed 
loud speaker. Our competition, as 

will be seen from the further descrip¬ 
tions, is based not only on ingenuity, but 
on mechanical construction, and the min¬ 
ute loud speaker to which we award the 
first prize, not only gives a sound, for we 
have tried it, but is so beautifully con¬ 
structed that it really would serve as a 
watch guard charm. We take great plea¬ 
sure in feeling that it has secured the 
first prize. To give an idea of its dimen¬ 
sions, we may state that the base mea¬ 
sures exactly % inch, and the length of 

the horn itself is about % inch. It is inter¬ 
esting to mote that this little loud speaker 
is equipped with a set screw for adjust¬ 
ing the length of the air gap between the 
magnet and the diaphragm, just as the 
larger ones are constructed. 
This model Is shown in Figs. 2, 3 and 4, 

on page 426, and Figs. 5 and 6, page 427, 
and on Figs. 9 and 10, page 428. 

Second Prize 
Motor 

By W. H. Spence 

W E now come to the second prize, a 
very wonderful little motor. To em¬ 

phasize its minute dimensions, the builder 
has selected a coin to which the apparatus 
is secured. The coin is 11/16 inch in di¬ 
ameter and looks suspiciously like a gold 
coin, but has a tell-tale figure 3 upon it 
which indicates that it is a three-penny 
bit, which the ingenious constructor of 
the motor has gold plated. And the motor 
actually runs. 1^ volts potential drives 

Fig. 7. The third and fourth prize winner, the first a perfect sounder, and the next a 
crystal receiver and varicoupler reproduced on an enlarged scale. The telegraph and radio 
operator are here represented in two wonderfully perfect miniature models. 

Fig. 8. The other 
half of our foot rule; 
here we have another 
accumulation of mod¬ 
els. In the neighbor¬ 
hood of Fig. 5, the 
third and fourth 
prize winners are 
represented, and not 
to neglect the fair 
sex, a flatiron is 
shown at Fig. 3. Note 
all models on the foot 
rule are shown in 
full size. 



Fig. 9. Above are shown some of the most important models, separated so as to be more distinctly seen than when they were posed upon 
the foot rule. 

On the upper line of models, numbers 4 combined indicate the fourth prize winner. Below, on the bottom line, the model, number 3, is the third 
prize winner. The other numbers shown give the remaining prize winners in their order. 

Fig. 10. Below are seen six of the prize winners, again on a greatly enlarged scale, and the copy of “Practical Electrics” at the very bottom 
of the page, with the winning nine stretched in order across it. 

it nicely. The make-and-break is quite 
ingenious; there is a double cam on the 
shaft which for each rotation produces 
two contacts by pressing a spring arm 
against an 
motor runs 
produces a 
operation. 
The little 

adjustable fixed arm. The 
at a very high speed and 
high pitched sound when in 

motor will be seen in Fig. 3, 
page 426; Figs. 6 and 8, page 427, and 
Figs. 9 and 10, page 428. 

Thiird Prize 
Telegraph Sounder 
By Julius F. Bbaselman 

IN this rather wonderfully built model, the % inch dimension again prevails. 
In a shade over an area of % inch square, 
we have an absolutely perfect Morse 
sounder, with adjusting screws for the 
down and back stroke, so we have no 
doubt that a knight of the wire more 
competent in telegraphy than the editors 
of this paper, could take a cable message 
on it. It is thoroughly operative. The 
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details are perfect, even to the knurling 
of the adjusting screws. 
This sounder can be seen standing on 

the foot rule in Fig. 3, page 426 ; Fig. 6, 
page 427, and on an enlarged scale in Fig. 
7, page 427, and in Fig. 10, page 428. 

Fourth Prize 
Variocoupler and Crystal Detector 

By D. L. Roberts 

IT has been our pleasant fortune to have a number of miniature radio sets sub¬ 
mitted in this competition, and here we 
have two of the essentials of a radio set, 
a variocoupler within the limits of a % 
inch base and a crystal detector mounted 
on a still smaller base. Both of these 
essentials of the radio set are nothing less 
than perfect in construction and might 
work very well with some of the ultra 
short wave lengths now employed by 
some broadcasting stations. The little 
models are real ; like the rest, there is no 
imitation about them. The rotor of the 
variocoupler is mounted on a shaft, al¬ 
lowing it to be turned. 
The two pieces making up this prize are 

shown in Figs. 6 and 7, page 427, and in 
Fig. 9 in the upper line marked 4 on page 
428, and in Fig. 10, page 428. 

Fiftlh Prize 
Motor 

By P. F. Webb 

This is a two-pole motor with a ring 
mounting for the poles and a six-part 

commutator. It is less decorative, per¬ 
haps, than some of the other models but 
has an inspiring appearance of practica¬ 
bility. It is quite interesting to have two 
motors as prize winners, this one repre¬ 
senting the regulation D.C. armature and 
the other the two-pole one. It is less than 
% inch long and about % inch in ex¬ 
treme width. In operation this machine 
sounds like the buzzing of a mosquito, and 
runs very fast on 1% or 3 volts. 
This little motor is shown in Figs. 6 and 

8, page 427, and in Figs. 9 and 10, page 428. 

Sisstlh Prize 
Telephone Receiver 

By E. Dickey 

A PRIZE is awarded for what we may term really a perfect telephone re¬ 
ceiver whose diameter is 7/16 inch. Its 
depth is 5/16 inch. Yet within this small 
volume everything is included ; unscrew¬ 
ing the cap we find the little diaphragm 
held firmly in position by the magnet, and 
on trial it really produces sound. It 
might work very well with some of the 
ultra-audible sounds which we read about, 
supposed to be produced by insects. In 
connection with this very finely con¬ 
structed receiver, we have to remark that 
in the entire collection of interesting 
models there was no microphone trans¬ 
mitter submitted. It would have certainly 
been very nice if the constructor of this 
ingenious receiver had favored us with 
a carbon grain microphone. The receiver 
shell is of steel, permanently magnetized. 
The electromagnet, through which the 
telephonic currents pass, is located in the 
center of the shell. 
The receiver lies upon the foot rule in 

Fig. 4, page 426, and is shown in Fig. 6, 
page 427, and in Figs. 9 and 10, page 428. 

SevemtlhL Prize 
Electric Bell 

By Walter M. Garrard 

NOW we come to a very minute bell. 
Its length is % inch and its width 

5/16 inch. Like the other models, we may 
say that it Is “all there,” for the clapper 
does strike the gong, although the noise 
which it produces is far from alarming. 
An interesting feature is the base ; the 
model is mounted on a little slab of glass, 
or some similar substance, which gives a 
very pretty effect, and as in the Galilean 
myth, the bell does move when connected. 
The gong is made from the head of a 
tack. 
The bell can be seen in Figs. 9 and 10, 

page 428. 
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Eighitlhi Prize 
Crystal Radio Set 

By R. Lindsay 

HERE, again, radio has inspired one 
of its devotees to produce a minia¬ 

ture set. But not content with giving de¬ 
tached pieces, the constructor has en¬ 
closed the set in a very neat little box, 
whose volume does not greatly exceed % 
of a cubic inch. It is about as large as 
a mammoth die, with which devotees to 
chance are addicted to tempting the fickle 
goddess, Fortune. The little box is quite 
an accurate piece of work and seems to 
have been made by the ingenious con¬ 
structor, although we have no specific in¬ 
formation on this point. As the illustra¬ 
tions show, the set comprises a taped in¬ 
ductance coil and crystal detector, and 
is provided with means for connecting an 
aerial and ground and a head-set to it. 
Broadcasting programs were actually re¬ 
ceived on this miniature set. 
Our radio readers will see this minute 

radio set in Fig. 8, page 427, and Figs. 9 
and 10, page 428. 

Prize 
Electric Flatiron 
By Habold Jackson 

OUR frequent contributor, Mr. Harold 
Jackson, sends on a miniature flat¬ 

iron which has been awarded a prize by 
the judges. The insulating handle to pro¬ 
tect the theoretical hand from heat, the 
smooth base, and the receptacle for the 
heating coil are all to be seen, and on 
connecting it, heat is developed just as in 
the full sized instrument. Its greatest 
dimension is its length, which is 9/16 
inch. We have connected it and found 
that it is operative to the extent of pro¬ 
ducing heat, as stated. As we are anxious 
to give no prize for an inoperative model, 
we were glad to find that this really did 
the work. 
This is shown in Fig. 8, page 427, and 

Figs. 9 and 10. page 428. 

SparK Plhotograplhy 
By Roscoe Betts 

„ . . .nntrihnfnra has sent os fifteen photographs taken by spark photography, but this time on photographic printing paper 
and ̂ Uh *Hong «posar.“ The Xts are really interesting photo graphs, but not showing the beautiful radiation, incident to the other method 
of procedure. 

IN the February issue of Practical 
Electrics there were published photo¬ 

graphs taken by sparks emitted from coins 
and other objects lying on sensitized pho¬ 
tographic plates. In the article reader* 
were requested to send in accounts of 

their results along the same line of work. 
Fifteen photographs of coins and news¬ 

paper cuts herewith were obtained by me 
in such experiments, our contributor 
writes. 

Instead of using film or plates, as you 

did, photographic printing paper was used, 
and the exposure was lengthened to about 
ten or fifteen seconds. A Ford coll was 
used in the work. Although the spark 
ramifications are not great, the clarity of 
the printing is very striking. 
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66 Specs" 
By Clhairles Magee Ædlamiss 

Barney put up a dirty hand, rubbed one eye and then the other, and the pole, slipping from his grasp, clattered to the floor. 
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“Specs” 
By CKarles Magee Adams 

THE big Valley Light and Power 
truck roared steadily up the last 
hundred yards of road, cut in the 
face of the steep hillside, its ex¬ 

haust echoing unevenly from the opposite 
slope, made a sharp turn around a rocky 
shoulder and stopped. “Specs” MacDowell 
leaned out of its cab. “Hey, Barney !” he 
called. 
There was no answer. At the left the 

company’s Lonesome Lake Station stood 
crowded between the road and the face of 
the hill, a one-story concrete building with 
door and windows open, and at the right 
the lake stretched away up the valley 
behind the concrete dam, its waters sparkl¬ 
ing in the June sun. But no one was in 
sight and the only sounds that broke the 
stillness were the whir of the motor-gen¬ 
erator in the station and the rush and 
spatter of water over the spillway. 
“Must be up there,” Billy Clewitt de¬ 

cided. “Let’s look,” and unlatching the 
door he slid out. 

Specs followed. Harry was the name 
he signed on the payroll, but everybody 
in the Valley Light and Power called 
him Specs because of the huge shell¬ 
rimmed spectacles that gave his thin face 
almost a glassed-in look. 
The two of them stepped into the sta¬ 

tion. It consisted of three rooms, the 
largest containing the motor-generator and 
switchboard, and the two smaller being 
occupied by the operator in charge. But 
there was no operator. A coffee-pot, boil¬ 
ing dry, stood on the electric stove, greasy 
dishes were scattered over a table, and 
dirty blankets filled the bunk. But that 
was all. 

“Nice mess,” Specs commented disgust¬ 
edly, side-stepping a smear of spilled oil 
and surveying the scene with an Irritated 
frown. 

Billy did not answer. He was the oper¬ 
ating superintendent, stocky, with shrewd 
restless eyes, and after a quick glance 
around he crossed to a rear door and 
looked up the hill. “He got him,” he re¬ 
ported, a ring of satisfaction in his voice. 

Specs stepped to his side, shading his 
lenses against the sun. Coming down a 
vague path that zig-zagged across the 
rocky slope were two men, a huge bulk 
In dirty khaki shambling sullenly, fol¬ 
lowed by a taller more alert figure in gray 
whipcord with a rifle under his arm. 

Specs and Billy waved to him and he 
waved back. It was Mulone, a State 
Trooper from Castleton, and the man 
ahead of him was Barney Sears, the op¬ 
erator. 
“Easy picking,” Mulone reported cheer¬ 

fully as they crunched to the foot of the 
slope and stopped. “Just slipped up the 
hill where you dropped me and there was 
our friend fixing a fresh batch of mash, 
couple of barrels of it, fair kind of a still, 
and about twenty gallons of moon.” 

Billy nodded in satisfaction. “Thought 
so.” He eyed the prisoner with withering 
contempt. “When we get through with 
you, you’ll find out there’s a few things 
you can’t get by with, when you’re work¬ 
ing for the Valley people, you dirty fat¬ 
head.” 
Barney simply stood, head down and 

gorilla arms hanging. Specs regarded him 
with unconcealed disgust, and noting the 
look, Mulone grinned. “Thanks for the 
hunch, brother,” he said. “The bigger 
thev are the harder they fall.” 

Barney’s head came up with a jerk and 
he swung on Specs, a hard glitter In his 
hl ack eyes. “So’t was you, was’t?” he 
demanded truculently. 

Specs eyed him with Increasing disgust. 

“You’re right it was,” he retorted. “I 
reported you, just the same as I’d report 
any piece of cheese.” 

Barney’s heavy face twitched and his 
eyes flamed. “Well, I’ll learn y’how t’come 
sneakin’ ’round,” he rasped. “And when 1 
get done with’y y’won’t do no more tale¬ 
bearin’ with them damned glasses.” 
Mulone broke in curtly. “Anything you 

say’ll be used against you, buddy.” 
“I don’t give a damn,” Barney growled. 

“I’ll get him for this. I’ll get him !” He 
was glaring at Specs, his loose mouth and 
huge hands working. “Y’damned spy ! 
There ain’t nobody ever done Barney 
Sears dirt without gettin’ paid back for’t, 
’nd you’ll get paid back too, good ’nd 
plenty soon’s I get out, sneakin’ ’nd spyin’ 
’round with them damned big glasses.” 
Specs grimaced. “All right. Come 

around any old time,” he retorted, and 
swinging about walked away into the 
station. 
Mulone and Billy looked after him a 

moment, then Mulone waved his prisoner 
forward. But as Barney shambled sul¬ 
lenly through, Billy came in to where 
Specs was examining the motor-generator 
set and stopped beside him. “You know, 
Specs, that’s right about him always get-

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

ting even,” he said, a troubled frown on 
his sharp face. “I’m sorry you had to 
get tangled up in this.” 

Specs laughed. “Don’t worry,” he re¬ 
turned. “I’m not worrying.” And he 
meant what he said. 
Arresting Barney was not even his main 

reason for coming up to Lonesome Lake 
this morning. Lonesome Lake had not been 
named by accident. Lonesomeness was the 
most conspicuous thing about it. Standing 
on the dam or in the doorway of the sta¬ 
tion and looking up and down the deep slot 
of valley there was nothing to be seen but 
water, a long motionless strip of it stretch¬ 
ing to the next bend far above, walled in 
by dull bare hillsides with patches of 
sickly grass and stunted trees along their 
sharp summits. 
Two miles back across hills as bare and 

as rocky there was a shack or two where 
hunters sometimes stayed, and three or 
four miles downstream where the valley 
widened there were a few summer camps, 
but here the only evidence of human pene¬ 
tration, aside from the station and dam, 
was the road clinging precariously to the 
hillside, with its companion line of tall 
poles carrying the high tension wires, and 
nobody ever used the road but company 
men. The loneliness was the reason It was 
so hard to keep an operator at the station. 
But the Valley Light and Power had 

to keep one. Lonesome Lake was the 
most Important station on the system. 

There were no turbines there and no huge 
generators. The only machinery was the 
motor-generator that interchanged power 
with the Consolidated Company across 
the divide. But Lonesome Lake was the 
biggest storage reservoir on the river. 
Down at Castleton, forty miles away, 

where the main generating station was, 
there was no possibility of storage. The 
valley was too wide and flat and the land 
was too valuable. But there had to be 
storage somewhere. 
From June to September rains could not 

be depended on for anything near the 
amount of water needed. Even the springs 
and brooks back in the hills ran low and 
farmers down the valley watered their 
stock from deep wells. Yet during the 
winter it rained so plentifully that there 
was more water than the turbines could 
use. So, after laborious hauling of mate¬ 
rial over a road blasted from the rock, 
a dam was finally thrown across the valley 
where it was deepest and narrowest and 
Lonesome Lake was formed, storing up 
the winter rains, millions on millions of 
acre-feet of water, reaching miles up¬ 
stream along the twisting channel, and 
gradually releasing it during the long sum¬ 
mer drought. But from the first It was 
not easy to keep an operator on the job. 
They went up confidently enough. The 

pay was good and the work was easy. All 
a man had to do was to change the setting 
of the motor-driven gates occasionally as 
the load dispatcher at Castleton ordered, 
and start and stop the frequency changer. 
There were hours, whole days even, when 
he could do as he pleased. But none of 
them stayed. 
Sometimes in six weeks and always be¬ 

fore six months they came back and 
turned In their keys, gaunt and worn with 
the dreary loneliness of the place. The 
pay had been increased, everything possi¬ 
ble had been done for the operator’s com¬ 
fort, even a radio set Installed. But as 
the deadly Isolation became notorious men 
came and went faster and faster till Billy 
Clewitt, who had the hiring of them, was 
driven to desperation. 

“Specs,” he had announced, calling the 
younger man into his office one day two 
weeks before, “if you can’t help me out 
I’ll have to close up Lonesome Lake or 
go up there myself. 
“No man again?” Specs inquired sympa¬ 

thetically. 
Billy nodded. “Not a real one. Sears ; 
a bad egg. And after he’s gone I don’t 
know of another man I can wish the job 
on.” He waved his hands helplessly. “I 
don’t blame them. I wouldn’t have it at 
any price. It’s worse than sheep-herding. 
But it’s got to be done.” 
He leaned forward. “Why can’t you 

put in a remote patrol, handle the gates 
and frequency-changer and everything 
from down here, without a man there at 
all. They’re doing everything else that 
way. What do you say?” 

Specs had considered, his brown eyes 
Intent behind the big shell-rimmed lenses. 
“I can try ft,” he replied. 

Billy slapped his thigh. “Good ! Then 
go up the first thing in the morning and 
look the place over.” 

It was no easy problem he had assigned 
Specs, but Specs liked problems. The 
eager Intentness about his thin face 
showed that, and he had dug through a 
correspondence course to qualify for the 
engineering department when it was a 
good deal easier to keep on being a sub¬ 
station operator. But he realized that 
his problem at Lonesome Lake was more 

(Continued on page 466) 
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MU 

New Things Electric 

Sport and Science 
By Dr. Alfred Gradenwitz 

Berlin Correspondent, Practical Electrics 
Fig. 1. The lady, after some 

strong physical exercise, is hav¬ 
ing the current produced by her 
heart, measured. 

Fig. 2. Testing the breathing 
of a runner to determine the 
expiration and inspiration con¬ 
stants. 

runner, who practically unimpeded by the 
mask as well as by the rubber hose, de¬ 
scribes a circle at top speed around the 
apparatus. 

Fig. 3 illustrates a method for ascer¬ 
taining the size and shape of the sports-

PROF MULLER, of the College of Sport, Spandau, near Berlin investigates in 
an interesting way the influence of various 
kinds of physical exercise on the human 
organism. 
The activity of the heart is attended 

by the production of feeble electric cur¬ 
rents corresponding to the contraction 
and expansion of the muscles and which, 
if recorded by a string galvanometer, 
strikingly register all characteristics and 
even the slightest morbid alterations of 
the heart’s activity. Fig. 1 shows how 
tills test is carried out: A lady student 
is there seen, Immediately after com¬ 

pleting some trying physical exercise, with 
her arms immersed in two troughs filled 
with water, thus sending the electric cur¬ 
rents from her heart through a line of con¬ 
ductors towards the doctor’s laboratory. 

Fig. 2 shows how the products of res¬ 
piration are analyzed which in turn 
affords valuable data as to the influence 
of sport on a person’s health. A line of 
rubber hose connects the sportsman with 
the respiration outfit, while a mask in 
front of his face conveys any gases dis¬ 
charged in breathing towards a system 
of tubes where their composition is ac¬ 
curately determined. Our figure shows a 

man’s heart, the organ primarily affected 
by physical training. The person to be 
examined is placed immediately in front 
of the Roentgen screen, the X-ray bulb 
being situated at sufficient distance for 
the rays to pass through his body prac¬ 
tically parallel with each other. The 
experimenter on a sheet of paper covering 
the screen readily traces the outline of 
the heart as brought out by the Roentgen 
ray. This is a test all students of the 
College have to submit to at the beginning 
as well as at the end of the term. 

(Continued on page 472) 

Fig. 3. Determin¬ 
ing the size and shape 
of a sportsman’s heart 
by X-ray silhouette. 
The outline of the 
heart is drawn as it 
is produced on a 
fluorescent screen. 

Fig. 4. Determin¬ 
ing the specific grav¬ 
ity of a subject by 
the old classic Archi¬ 
medean method. 
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Testing Employees 
By Dr. Alfiredl Qradleiawitz 

Berlin Correspondent of Practical Electbics 

The upper left view shows the two point apparatus for testing the candidate’s firmness of hand in connection with rapid operations in 
mechanics. Below is seen Dr. Piorkowski at his automatizing apparatus. In the upper right is an apparatus for examining the candidate's perma¬ 
nent attention. Below is the attention and fatigue tester. 

PSYCHOLOGICAL tests have been de-
veioped at the Orga Institute, of 
Berlin, largely through the work of 

its able director, Dr. C. Piorkowski. 
An outfit is shown above known as the 

Two-Point Apparatus and serving to test 
the candidate’s firmness of hand in con¬ 
nection with rapid operations such as sold¬ 
ering, welding, etc. The candidate looks 
at a small window back of which a tape 
varying from dark to light is allowed to 
pass. At the moment the brightest sec¬ 
tion of the tape is passing through the 
window, a thin point comes for just about 
one-half a second out of a handle held by 
the candidate. The latter’s task consists 

in bringing this point at the very moment 
into contact with another point fixed to 
another handle. Each time the point (in 
systematic succession) issues forth, a 
mark is made by an electric recorder 
while another recorder counts each time 
the candidate succeeds in making a con¬ 
tact between the two points. The gradu¬ 
ally growing brightness of the tape pre¬ 
pares the candidate’s attention for the 
moment of response. 
An apparatus is shown destined to ex¬ 

amine the candidate’s permanent atten¬ 
tion when concentrated on a continually 
changing letter. The candidate is asked, 
for instance, to pay attention to the let¬ 

ters R and H and to ascertain whether 
they occur in a given order. Results are 
recorded electrically. As the candidate 
presses down a key in accordance with 
instructions a current impulse is pro¬ 
duced in an electric recorder whereas 
in case of a mistake no such impulse oc¬ 
curs. At the same time all responses, 
correct or otherwise, are counted by an¬ 
other recording device, so that the pro¬ 
portion of correct responses can be found 
immediately. The variable series of let¬ 
ters are produced by ever-renewed combi¬ 
nations of half-series arranged on two 
drums rotating at different speeds. 

(Concluded on page 412) 

The Vaisseam^Bsmle Motor 
By Lucien Foubnier, Paris Correspondent of Practical Electbics. THIS motor is based upon a new con¬ ception of the electro-magnet. In nor¬ 

mal construction of such apparatus, if a 
certain power is to be given to the mag¬ 
net, a coil made of a long winding has 
to be adopted, which interferes with the 
rapidity of action of the electro-magnet ; 
if, on the other hand a coil wound with 
little wire is used, the intensity of the 
current with danger of burning out, has 
to be considered. 
Mr. Baule starts on the principle that 

the electric current does not instantly at¬ 
tain its normal value in a coil, but that it 
reaches its maximum proportionately 
quicker, if the coil is submitted to a very 
great difference of potential, in other 
words, to a higher voltage. 
Thus, the inventor has boldly Increased 

the excess voltage impressed on the coil 
of his electric motor. To get rid of the 
Inconvenience of this super-voltage, he has 
a special arrangement by which the arma¬ 
ture, when it reaches the critical point 

Electric motor of almost zero rotary inertia, and 
involving very wonderful characteristics, all de¬ 
scribed in the article. 

of its rotation, brings a resistance in 
series with the winding, a resistance 
which automatically protects the coils and 
suppresses almost completely the spark at 
the breaking of the circuit. The result Is 
that the motor responds for starting and 
stopping with amazing rapidity, coming 
down to hundredths of a second. 
The motor we Illustrate has three elec¬ 

tro-magnets of the Baule type journaled 
to a central crank and it can turn up to 
1800 turns per minute, which gives 150 
different positions of the rotor per second. 
There is no inertia of rotation ; it can be 
stopped at will in any one of the 150 posi¬ 
tions which it takes in a second, without 
going beyond the position in question. It 
can be used with the most irregularly 
operating apparatus. 

If the principles involved In this motor 
are studied it will be seen that the sup¬ 
pression of inertia gives it a unique 
feature. 
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Electric Hndicator for House Movers 
By George G. McVicker 

Watching the lifting of a building by means of electrical contacts. As the hydraulic jacks raise the building, an open circuit indicates that 
one of the jacks is working either faster or slower than the other. The general connection is shown in the upper left hand diagram and the 
lower right hand diagram shows the contacts made by the jack as it rises and falls. 

W HEN lifting large buildings in pre¬ 
paring for moving or for new foun¬ 

dations, a number of hydraulic jacks are 
usually connected with one pump and thus 
the pressure is applied to all sections of 
the building at the same time. This would 
prevent any accident or cracked walls, 
providing all parts of the building were 
of the same weight and if the founda¬ 
tions for the restings of the jacks were 
all equal in bearing power. 
To insure each part being lifted equally, 

an electric indicator may be applied as 
follows : 
A notched standard is made of brass 

with the notches as far apart as would 
cover the inevitable difference in the lift¬ 
ing of adjacent points of the building, and 

GEISSLER TUBES MOUNTED ON VELVET COVERED BOARD 

Radially arranged Geissler tubes are thrown 
into action in rapid succession and produce the 
effect of a rotating pin wheel, such as used on 
the Fourth of July. 

within danger limits. In other words, if 
one-eighth inch advance at one spot would 
cause danger, then the notches may be no 
more than this distance apart. This 
standard is mounted on a solid founda¬ 
tion which is not likely to settle or rise. 
On the plunger of the hydraulic jack a 
brass pointer is attached so that when 
the plunger rises this point will make con¬ 
tact with the notches one by one, along 
the notched brass standard. 
These notches are all insulated from 

other parts and each is wired to a button 
at a multiple point switch seen at the 
left. The ground side of the circuit is 
wired to the throw arm of the same 
switch. When the jacks are set the con¬ 
tacts are set with corresponding numbers 

Electric PiiawEeels 

NOW that dangerous and noisy fire-
works for the celebration of the 

Fourth of July have gone out of fashion, 
we look for a safe and sane eye-arrester. 
A good imitation of the firework known 

as the “pinwheel" may be obtained by 
the intermittent flashing of Geissler tubes, 
placed in radial form on a black-velvet 
covered board, as shown in the accom¬ 
panying illustration. By running the mo¬ 
tor at varying speeds, different effects may 
be obtained. The effect of rapid revolu¬ 
tion of the tubes is the result of pro¬ 
gressive flash-lighting produced by a 
spool-switch. If we revolve the tubes 
themselves, there is danger of bending or 
breaking the thin platinum terminals, or 
the glass itself. 

Contributed by W. N. Jennings. 

on each. At Intervals an operator at the 
switch throws the switch arm across, mak¬ 
ing contact with each of the points num¬ 
bered 1, 2, 3, etc. If the contacts are 
made on the corresponding notches at 
each jack, the bell in the circuit will ring 
as the switch arm closes with each point, 
but should the bell not ring then the 
probabilities are that one of the jacks cor¬ 
responding with the number of this point 
is either ahead or below the others. In¬ 
vestigation and comparison of numbers 
on the standards of the several jacks will 
determine the amount and whether the 
trouble is in the foundation or the pres¬ 
sure exerted by the jack. 

Connection for the electric pin wheel ; it is 
worked from a species of flasher, throwing the 
tubes into action one by one. 
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Fan from Motor Parts 

Electric fan made from motor parts as a window display; it will attract attention and at 
the same time prove a very efficient appliance to take the place of the every-day fan. 

T' HE electric fan shown makes a very 
A novel and attractive advertising device 
for dealers in automobile repair parts. It 
is made almost entirely of motor parts. A 
timing gear is used as the base on which 
it stands. The standard is a connecting 
rod with the cap on the big end removed. 
The big end is used as the base of the 
standard. The rod and timing gear are 
bolted together, as shown, with short bolts. 
A wrist-pin is placed in the upper end 

of the connecting rod, to which is secured 
by means of a long bolt a small angle-iron 
bracket, upon which is mounted a small 
electric motor. The fan, which is a reg¬ 
ular radiator cooling fan, Is secured to 
the shaft of the motor. This is done by 
sawing off the fan pulley, leaving one inch 
of the hub on the fan. A small set-screw 
is turned into a threaded hole in the side 
of the hub, as shown, which holds the 
fan in place. 
The motor can be operated by a storage 

battery or connected to the city mains 
using a small transformer. Aside from 
serving as a show window display, this 
fan can be used on the garage manager’s 
desk on hot days. Every part is recognized 
at a glance. 

Motoir Teaperature Hodlicaiios0 F'ordl 

THIS device, which is to be mounted 
on the radiator cap of an automobile, 

is a safety device known as a scopometer, 
taking its name from its combination— 
that of the crystal mirrorscope, and the 
meter below. 
The meter part, which serves as a safe 

temperature indicator, is thermostatically 
controlled, and the indication is made 
with the rising or receding temperature of 
the motor, causing the compound bar, 

signaling points of the device and the 
actual danger point in the motor, based on 
the boiling point of 212 degrees Fahrenheit 
and the freezing point of 32 degrees Fah¬ 
renheit. The compound bar closes the cir¬ 
cuit at both these temperatures. 
The reflector is constructed from a crys¬ 

tal mirror, having a three-quarter inch 
convex with a diameter of approximately 
three inches. The convex of the mirror 
defines the object reflected, so that sun¬ 
light or rays from headlights or trains, 
trolleys, motor cars, etc., are neither scin¬ 
tillating nor dazzling to the human eye, and 
it becomes a safety attachment rather 
than a hazard. The scope has a reflecting 
efficiency of approximately 200 degrees of 
a circle. This gives the driver of the car 
a seeing efficiency of a complete circle in 

Dimmer 
looking ahead. In other words, the device 
is always directly in front of him, (on 
the radiator cap) and he can see traffic 
and other objects reflected in the scope 
from any direction. 

Contributed by H. A. Pooch. 

IN this arrangement an old bell buzzer was used as a relay, except that In¬ 
stead of having the light circuit cut en-

A C. 
Supply 

Mounting of a temperature indicator for a 
radiator. The interesting feature about this is 
that it tells when the temperature is too low, so 
that there is danger of freezing, as well as when 
it is getting so high as to indicate too hot an 
engine. 

which comprises the thermostat, to bend 
or straighten, in accordance with the ris¬ 
ing or lowering of the motor temperature ; 
if the contact points are closed the small 
electric light in the base of the scopometer 
is lighted to give warning. 
The safety feature is this: The con¬ 

tact points are so adjusted that there is a 
distinct margin of safety between the two 

SECTION THRU CONTACT 
PLUG 

CONTACT ARMS FQR, 
HIGH Gc LOW TEMPERATURE 

THERMOSTAT 

The construction of the heat indicator, showing 
how there are two contacts, one for hot and one 
for cold radiator, operated by a single thermostat 

A buzzer is used to rapidly open and close the 
lamp circuit to act as a headlight dimmer on a 
motor car. 

tirely open by the movement of the arm 
of the relay, the circuit is opened and 
closed rapidly by the vibrations of the 
hammer of the buzzer. 
This vibrator, or in other words, the 

opening and closing of the circuit, has 
a deadening effect on the lights, allowing 
only half the current to pass through the 
lamps. 

Contributed by Donald Queenkt. 
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Experimental Electrics 

VoRmeUer and Ammeter 
By Ds3« EC. Bridle 

WHEN an ordinary compass Is 
brought near a wire carrying a 
few amperes of current, a deflec¬ 
tion of the needle is noticed. It 

is upon this simple fact that the con¬ 
struction of instruments capable of mea¬ 
suring the intensity of the current, is 
based. For, when the current carrying 

inches, the top is of the same size but this 
has a hole in it 1% by % inches located 
in the center. To the bottom a piece of 
cardboard, 1% Inches high, is glued in 
the form of an oblong, the longer sides 
being braced by two strips of wood two 
inches in length and just as high as the 
cardboard. 

side is rubbed with the north pole and 
the other end is rubbed with the south 
pole. When the steel spring is magnetic, 
take a cork, make a slit in it near the 
bottom, and insert the magnetized steel 
spring fragment, care being taken to glue 
the magnet in its exact center to the 
cork. Then insert a long brass wire as 

The illustrations show the operations in Putting together « ammeter which byahi.h resistance in ser^ high voltages 
The numbers indicate the succession or order of operations, which will be found described in detail in the very interesting text. 

wire is coiled around the needle a num¬ 
ber of times, the effect of the current Is 
Increased, the action upon the needle be¬ 
ing multiplied perhaps a hundred fold or 
more. Such a device which carries any 
number of turns of conductor around a 
magnet, is called a galvanometer and it 
is used for recognizing currents, the wire 
being wound at right angles to the swing 
of the needle. 
The unit of current strength is the 

ampere, that of the electro-motive force 
is called the volt. When measuring with 
an ammeter, the meter is connected in 
series with the main circuit. This in¬ 
strument must have a very low resistance, 
because the other instruments and appli¬ 
ances in the circuit are to be supplied 
with current practically undiminished in 
intensity, and this current has to go 
through the windings. The material from 
which they are made must be a good 
conductor and copper is usually the most 
available. The voltmeter, on the other 
hand, must have a very high resistance 
for it is connected in parallel, and, in 
this position, because of its high resis¬ 
tance, it must consume only a minute 
amount of energy. Resistance is used tn 
series with it and is usually German «li¬ 
ver although in this case it is made from 
a pencil. 
The ammeter must first be made and 

then the resistance is to be added so 
that it can be used or not as required. It 
is in this way that the combined ammeter 
and voltmeter is to be made. 
The frame is made from thin wood such 

as cigarbox wood. The base is 3 by 4% 

Interesting Articles to Appear 
in July Issue 

The Gate for Your Voice Highway. 
By Paul B. Findley. 

Inter-Poles. 
By Harold Jackson. 

Ohm’s Law. 
By F. S. Yamamoto. 

Making Small Generators. 
By Raymond F. Yates. 

Electric Chronograph and Record¬ 
ing Drum. 

By Dr. Russell G. Harris, Har¬ 
vard University. 

Dry Cells from Wet Batteries. 
By C. A. Oldroyd, Barrow-in-

Furness, England. 

— 

Do not use iron nails in any part of 
the meter *. use brass nails and screws as 
well as glue. 
Now the movable part with its indi¬ 

cator is to be made. First a small mag¬ 
net is secured by breaking a 214 inch piece 
of steel spring with a pair of pliers. Place 
the fragment of spring on the table, and, 
beginning at the center of the spring, rub 
to one end with a horseshoe magnet. One 

an indicator to the top of the cork, push 
a brass pin through the cork near the 
center of balance, and this will be the 
pivot of the magnet. See that the steel 
spring curves downward at each side of 
the cork; this will help to keep it in 
balance. The shaft or pin is placed in a 
brass slot bearing which is firmly fast¬ 
ened to the inside of the case. 
When this has been accomplished, in¬ 

sulated wire is wound around the card¬ 
board core. For obtaining the amperage 
of a large No. 6 dry cell, three turns of 
No. 8 wire are wound around the core, 
the ends being fastened to two brass bind¬ 
ing posts. With these three turns it is 
possible to measure the amperage of four 
large 1% volt dry cells connected in 
series as well as to obtain the amperage 
of just one of these cells. 
Wrap a piece of paper over this wire, 

and, connecting a No. 18 wire to the last 
binding post, begin to wind on carefully 
a full layer of wire; insulate with a 
piece of paper and then begin winding 
downward again so that two layers of 
this wire are obtained. This will give 
a large number of turns on these two 
layers. The free end of the wire is 
brought to the third binding post. Then, 
the first binding post connects the three 
turns, the second post connects the end 
of the three turns and also connects the 
first winding of the two layers of wire, 
the third binding post connects the end 
of this layer. To this last post connect 
a No. 22 wire, and wind four layers, in¬ 
sulating each layer with a piece of paper. 
Connect the free end to a fourth bind-
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Ing post. To this post connect a No. 28 
or smaller wire and wind on ten layers, 
insulating each layer with a piece of 
paper. Connect this last and final wire 
to the last or fifth binding post. 
When the two wires connecting the 

positive and the negative pole of a cell 
are brought in contact with the first and 
second binding post, then three turns are 
engaged; when the second and third post 
are touched then two layers of No. 18 
wire are engaged ; when the third and 
fourth are touched then four layers of 
No. 22 wire are engaged, and when the 
last two posts are connected, then ten 
turns of the finer wire are engaged. When 
the wire is connected to post 5 and post 
2 or 1 so that all turns of wire are en¬ 
gaged, the indicator will swing when as 
little as one ten-thousandth of an am¬ 
pere is in the cell. This means that a 
battery, which is dead to all intents and 
purposes, will still show life or current. 
In fact the current that can be detected 
with this instrument is so small, that it 
can not be measured in any other way. 
When the wire has been wound, glue the 

sides together with thin boards, insert 
the magnetic indicator, and make a cover 
having one window of glass. Opposite 
this window glue a piece of paper carry¬ 
ing a scale. This scale can be of any 
size because the amperage and voltage 
signs must be found by experiment or 
comparison. Make the cover in such a 
way that it can be taken off when neces¬ 
sary and remember not to use any iron 
or steel nails or screws. 
The instrument is now a complete am¬ 

meter and, as an ordinary large sized or 
No. 6 dry cell has approximately 25 am¬ 
peres, it can be scaled according to the 
amperage given by these cells. Here the 

In these three views we see the complete instru¬ 
ment. When used as an ammeter, its low resist¬ 
ance windings are put in circuit, while for a 
voltmeter the higher resistance coils are used and 
a lead pencil supplies circuit resistance for mak¬ 
ing it practically safe from burning out at high 
voltages. 

three turns of heavy wire are used, that 
is, the first and second binding post. Volt¬ 
ages are found in a different manner. 
An addition of a high resistance is 

necessary when voltages are to be found, 
and the resistance is usually German sil¬ 
ver wire. Other substances can be used, 
and it is not necessary to employ this 
wire although the results may not be 
quite so accurate with a commoner type 
of resistance. For this purpose a pencil 
is used. The two ends of the pencil are 
first cut about one inch shorter than the 
ammeter and voltmeter box. Then, a 
quarter inch of each end of the pencil 
is cut so as to expose a quarter inch of 
lead on each side. Around each exposed 
end a fine wire is firmly wound a num¬ 
ber of times to make good contact. The 
end of one wire is brought to a binding 
post situated on a narrow strip of wood 
upon which the pencil is to be glued. 
This strip is glued to the front of the 
coll box and just below the posts for the 
ammeter. The other end of the wire from 
the pencil Is led to the central or third 
post of the ammeter where it is to be per¬ 
manently mounted. 
For use as a voltmeter, one wire from 

the battery or cell is connected to the 
binding post on the strip upon which the 
pencil is mounted. The other wire leads 
to binding post No. 2 so that two layers 
of No. 18 wire are in series with the 
resistance of the pencil. If the swing 
of the indicator is not large enough, then 
the wire from the battery touching post 
No. 2 is moved to post No. 4 where four 
layers of No. 22 wire are in series with 
the pencil. A higher resistance must be 
used when B-batteries are to be tested. 
When winding the wire, care must be 
taken to wind it all in the same direction. 

Opera Circoit Telegraph Key 
By Amedeo Giolitto 

Armature as Coil 
By Amedeo Giolitto 

THE construction of what is known as 
an open circuit key is given in the 

accompanying diagrams. In this type of 
key, which is highly desirable for open 
circuit telegraph systems, the circuit clos¬ 
ing switch is eliminated. 
This is accomplished by connecting up 

the instruments as shown in the wiring 
diagram. It will be seen that the differ¬ 
ence between this key and one of the or¬ 
dinary style, is that it has an extra con¬ 
tact. When the lever (A) is pressed it 
breaks contact with (C) and makes con¬ 
tact with (B). This action introduces 
the batteries into the circuit, which furn¬ 
ish the current required to operate the 
buzzers or sounders (D). An advantage 

It will be clear that this cannot be ac¬ 
complished with the ordinary key, since 
all of the instruments would have to be 
connected up in series. Now if the bat¬ 
teries are to be kept on an open circuit, 
one of the circuit closers should remain 

Connections of the key just described. It is 
best worked upon a metallic circuit. 

Very effective construction of a telegraph key. 
It can be used on open circuit telegraph systems, 
and eliminates the need of a switch for opening 
and closing the circuit 

in an open position, thus making it im¬ 
possible for the other station to call up. 
The diagram merely shows the connec¬ 

tions for two stations, but more can be cut 
in if desired. The connections for each 
separate station will be the same as 
shown in the diagram, and all of them are 
to be connected in series. 
Two views of the key as it appears 

when finished are given. The two outer 
binding posts are connected to the con¬ 
tacts at each end of the lever, while the 
lever itself is connected to the center 
binding post. 
For best results a complete metallic cir¬ 

cuit should be used, that is, two line wires 
should be employed, instead of a ground 
and a single line wire. It is not advis¬ 
able to use a ground connection unless the 
sounders are operated in connection with 
a relay. 

a small spark coil with a primary and 
secondary winding. 
The primary winding consists of a few 

turns of heavy wire and generates its 
own current when rotating between the 
magnets. On a magneto the primary cur¬ 
rent is interrupted by a circuit breaker 
placed on the armature shaft and mechan¬ 
ically operated by the rotation of the 
shaft. Therefore the armature operates in 
the same way as a spark coil, that is, as 
the primary current is Interrupted by the 
circuit breaker, a high voltage is induced 
in the secondary winding. Part of the 
voltage generated in the secondary wind¬ 
ing is due to its rotation between the 
magnets, but the voltage generated in this 
way does not amount to very much, and 
is small compared to the voltage devel¬ 
oped when the contacts of the circuit 
breaker open. 

How to get induction-coil sparks, using the 
armature of a high tension magneto connected 
with a vibrator, the whole hook-up being shown 
in the illustration above. 

of this method of connecting up the in¬ 
struments is that either one of the sta¬ 
tions may call up the other at will, and 
still keep the batteries on an open cir¬ 
cuit, when the line is not in operation. 

THE armature of a high tension mag¬ 
neto can be used as a spark coil if 

connected up to a vibrator as shown in 
the diagram. In fact the armature of a 
high tension magneto is nothing more than 

If the primary winding Is connected in 
series with a vibrator and three or four 
dry cells, the secondary voltage will be 
high enough to produce a spark across 

(Concluded on page 472) 
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Tlhe New Flame Language 
By Dr. Alfred Gradenwitz 

Berlin Correspondent, Practical Electrics 

The complete apparatus, including the telephone, vacuum tube, motor rheostat and auxiliary apparatus, for analyzing the light given by neon 
lamps. The lamp is rotated with such speed that it gives a circle of light or lights which vary in appearance according to the sound producing them. 

A MEDICAL practitioner, Dn Leo 
Jacobsohn, of Berlin, who for some 
time past has been engaged in ex¬ 

perimental research on the applications of 
wireless to medicine, has devised a new 
method for demonstrating and exhibiting 
the effects of sound waves ; It is so well 
carried out that it gives a true presenta¬ 
tion of the waves producing different 
sounds. 

The circle of lights produced by rotating the 
lamp at high speed while the telephone is being 
spoken into. 

The microphone, which may be an ordi¬ 
nary telephone transmitter, receives cur¬ 
rent from a 6 volt battery, which may 
be the same battery that ignites the vac¬ 
uum tube filament. The sound waves, 
striking the microphone, modulate the 
current flowing through it, and by means 
of the microphone transformer, the volt¬ 
age is stepped up and applied to the grind 
and filament of the vacuum tube. 
For experimental use, a small spark 

coil or telephone induction coil will do 
for the microphone transformer. A “C” 
battery of about 9 volts should be used 
to bias the grid of the tube. 

In the plate circuit of the tube we have 
a large choke coil, about the one henry, in 
series with a “B” battery of about 200 
volts. The secondary of an amplifying 
transformer forms a good choke coil. It 
should not be removed from the iron 
core. With this arrangement, variations 
of the grid voltage cause much greater 
variations of voltage between the plate 
and filament, to winch the lamp is con¬ 
nected. 

If the microphone is spoken into, it 
will vary the grid voltage, and conse¬ 
quently the plate current, and the lamp 
will have its illumination affected in uni¬ 
son with the sound waves. The eye can 
see nothing if the lamp is stationary, ex¬ 

cept that its degree of luminosity will 
be slightly changed. But if the motor is 
started the lamp whirls around and, in¬ 
stead of a uniform band of color, produces 
the effect of a whole series of radial 
flames, all due to persistence of vision 
combined with the variations in the lamp. 
On the cover page of this magazine 

are shown various sound effects, corre¬ 
sponding to different vowels or enuncia-

What we may suppose is produced by an enor¬ 
mously high pitched sound or possibly by the in¬ 
herent vibrations in an electric current. 

As shown in our illustration an electric 
glim or neon lamp is mounted on a hori¬ 
zontal staff so as to be rotated by a motor. 
Its weight is counterbalanced by an ex¬ 
tension of the arm carrying the counter¬ 
weight, so that it rotates smoothly. If, 
now, a steady or direct current is turned 
on to the lamp, it will burn steadily, and 
if rotated will give to the eye the effect 
of a continuous circular band of light. 
If alternating current is turned on, the 
circular band will be broken up, and will 
indicate the alternations of current. Now 
the thing to be done is to light the lamp 
with the amplified telephonic currents, so 
that the luminous band of light will be 
broken up and indicate wave forms pro¬ 
duced by the voice. In order to obtain 
currents powerful enough to light the 
lamp, a vacuum tube amplifier is used. 
The diagram shows the connections. 

The position of the mouth is shown in the cen¬ 
tral portrait, which produced the flame effect shown 
surrounding it like a frame. 

tions, and in each case, the face which is 
reproduced, gives the contour of the lips 
due to the production of the sound, in¬ 
dicated by the characteristic circle of 
lights. 

It is even said that these luminous 
bands can be combined into word pictures 
and each word talked or sung can be read 
from these “talking flames,” or as Dr. 
Jacobsohn would have it, can be read 
in the form of a “flame language.” This 
experiment is the electrical development 
of an old-time demonstration of what 
were termed manometric flames. 

If a gas flame is so arranged as to be 
affected by sound waves, it will be made 
to vibrate or change rapidly in Intensity, 
and these changes can be made visible by 
rotating a mirror which reflects them. 
A steady flame in this way would be 
drawn out into a band of light, while an 
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demonstration of what was taking place. 
In the Illustration there is shown one 

of the old methods of carrying out the ex¬ 
periment. A diaphragm of India rubber 
was stretched across the middle of a 
tube, which might be an inch or more 
in diameter. One end of the tube was 
closed with a two-hole stopper, one for 
entrance and one for exit of the escaping 
gas, and the escaping gas was lighted, 
forming a small jet. The experimenter 
sang into the upper end, and a rotating 
mirror reflected the flame. A common 

four oblong mirrors in a prism as shown, 
with the shaft running through the central 
axis of the prism. This was held in a 
vertical position, its lower end resting in 
a little cup or saucer, and was whirled 
by hand. Several views are given of the 
appearance produced by different vocal 
sounds. 
We have therefore shown the old and 

the new. The new may be supposed to 
require a more or less darkened room for 
its adequate exhibition, while the mann-
metric gas flame, as it may be called, shows 
perfectly in daylight 

oscillating one would present a series of 
curves or teeth, the latter sometimes 
called saw-teeth, and give a very elegant 

mirror could be used, mounted on a rod, 
so as to be rapidly turned. 
The writer found it convenient to mount 

Left. The manometric capsule, being actuated 
by sound, causes the flames to rise and fall and 
produces in the rotating mirrors the effects shown. 
Above. Examples of sound waves as illustrated 

by the flame. If the tube is not affected by sound 
the whirling mirror would simply show a band 
of light. 

Below. The hook-up for the production of the 
variable voice currents affecting the light of the 
neon lamp. 

Experimental Relay 
By Amedeo Giolitto 

THE relay shown in the illustration 
can be used for a number of different 

purposes since all of its connections are 
brought out to separate binding posts. 
The construction is clearly shown. The 

electromagnets are supported by a metal 
piece (A) bent in angle-iron fashion and 
screwed down to the wooden base. A hole 
in the same piece (A) is provided for the 
armature (B) to pass through it. The 
lower end of the armature is pivoted, 
while the upper end between (C) and 
(D) carries a contact piece. When the 
relay is not in operation the armature is 
held in a position midway between the 
two contact posts (C) and (D), by means 
of a spring (S), whose tension may be 
regulated by turning the thumb screw to 
which it is attached. 
The four terminals leading from the 

coils connect to the four binding posts on 
the right hand side of the instrument. 

Referring to the illustration it will be 
noted that the mechanical construction of 
the relay is such, that if a permanent 
magnet is used for the part of the arma¬ 
ture acted upon by the electromagnets, the 
relay becomes a polarized one. 
Another way of making it a polarized 

A polarized relay. The armature may be a 
permanent magnet or polarized by one D. C. 
magnet. 

relay would be to keep its soft iron arma¬ 
ture magnetized in one direction, by con¬ 

necting one of the coils of the magnet 
to a source of direct current. 
To illustrate its action when connected 

in this way let us imagine that the other 
coil is connected to an alternating cur¬ 
rent circuit. 
The armature will now vibrate, provid¬ 

ing the direct and alternating currents 
flowing through the coils are approxi¬ 
mately equal. It will be understood that 
the frequency at which the armature vi¬ 
brates will correspond to the frequency 
of the alternating current. It follows that 
the relay can be used as a rectifier, for 
rectifying an alternating current. This 
would be accomplished by connecting one 
set of contacts in series with the alter¬ 
nating current circuit, and having the 
coils connected as already described. 
The magnets used in the construction 

of this relay may be taken from an old 
telephone bell, which have a resistance of 
about 500 ohms. 
As already stated this relay can be 

connected so as to serve for many dif¬ 
ferent requirements. 

Generally speaking, relays are used 
where the currents received over a line 
from a given distance are too weak to 
operate a certain piece of apparatus. 
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Radio Testing H instruments 
By Dr. R^asseM G. Marris 

IN a preceding number a very simple but sensitive thermogalvanometer for 
measuring high frequency currents 
was described. This is one of the 

most useful instruments for determining 
whether radio apparatus is working as it 
should, but is seldom found in the hands 
of an amateur experimenter. With one 
of these in his workshop the radio fan 

proper care, can be made as accurate and 
sensitive as any heavy-duty galvanometer 
on the market. Such galvanometers have 
been used by the writer in experiments 
calling for an accuracy of one-tenth of 
one per cent. 
The radiomicrometer and thermogal¬ 

vanometer were made as sensitive as pos¬ 
sible, but with the present instrument 
sensitivity is to be sacrificed for conveni¬ 
ence. This galvanometer is to be merely 
the indicating device for ammeters, volt¬ 
meters, and a Wheatstone’s bridge. The 
main points to strive for are constancy of 
zero, quickness of swing, and ruggedness 
of construction. We achieve these ends 
by using two wires to support the coil, the 
so-called bi-filar suspension. 

of these screws connected to the binding 
posts on the base. The fine wire suspen¬ 
sions are soldered to the lower ends of the 
screws, as in Figure 2. All soldering 
should be done very carefully with rosin 
as flux ; no acid must come anywhere 
near the instrument, as it will introduce 
spurious currents. 
The suspensions should be of the finest 

copper, silver, or brass wire obtainable, 
though steel or phosphor bronze will do 
if the resistance of the coil is high. Thin 
silver or brass ribbon can be bought, and 

Fig. 2. Sectional view of the instrument shown 
in the reproduction on the right. By bringing 
the two screws closer together in the construction, 
the instrument can be made more sensitive. The 
position of the magnet below the coil and above 
the mirror is clearly shown. 

need never bother about the relative 
merits of arguments for or against “lltz” 
wire, or in regard to capacity losses in 
various colls, etc, ; he can make actual 
measurements and find what is happening 
in his own particular case. 
Before going into the various applica¬ 

tions of the thermogalvanometer we shall 
describe a simple form of bl-filar sus¬ 
pension galvanometer, which, with proper 
shunts and resistances, forms an excellent 
ammeter or voltmeter. In conjunction 
with the thermogalvanometer we will have 
apparatus to measure any high frequency 
or direct current or voltage, within the 
ranges common to radio. 

It was mentioned that the thermogal¬ 
vanometer could be used to measure direct 
currents as well as alternating or high 
frequency currents. This is true, but the 

Fig. 4. Plan view and cross-section of the in¬ 
strument showing how the coil is placed; the 
resistance coil on the left is to be noted. 

should be obtained if possible, as it is 
very cheap. If nothing else can be ob¬ 
tained, try wire from an old spark coil 
secondary, with the insulation removed. 
To the lower ends of the two suspension 
wires solder two pieces of No. 20-No. 28 
copper wire about half an inch long. 
These are to be bent around the coll, 
about an eighth of an inch apart, fastened 
with sealing wax, and soldered to the 
terminals of the coil. If they are fastened 
to the coil first and then to the suspen¬ 
sions it is difficult to get both suspensions 
the same length. 
The coil consists of several hundred 

turns of copper wire with single cotton 
or silk insulation, of size between No. 32 
and No. 40. This can be obtained from 
an old spark coil secondary, or from cer-

WOODEN BOBBIN FOR WINDING COIL 

Fig. 3. The wooden form on which the coil is 
wound; the coil has to form a rectangle so the 
form is really a rectangular bobbin. 

instrument to be described is more con¬ 
venient to handle, more stable, easier to 
control and read, and has a number of 
other advantages. But it can be used 
with nothing but direct currents; hence, 
the well equipped laboratory has both 
types of instrument. 
A number of forms of d’Arsonval gal¬ 

vanometer have been described from time 
to time in Practical Electrics, but these 
have generally been nothing more than 
Interesting hits of apparatus, useful as 
current indicators and for rough mea¬ 
surements. The present Instrument, with 

Fig. 1. A reproduction of the bi-filar D’Arson¬ 
val galvanometer. Note the position of the aper¬ 
ture through which the rays of light pass. 

The same type of outside case can be 
used for this as for the two preceding 
instruments. A typical case is shown in 
the photograph (Fig. 1) ; the only win¬ 
dow in the tube is for the mirror. This 
should be as low down as possible, as the 
mirror is to be below the coil instead of 
above it. The same lamp, scale, and 
lens indicating device can be used for all 
three instruments ; they may be set up 
side by side on the same bench, if de¬ 
sired, and all read on the same scale. 
If this is done a lamp and lens will be 
required for each. 
The bi-filar suspension gives us a con¬ 

venient way of leading the current into 
and out of the coil. Ordinarily the cur¬ 
rent is led in through the suspension and 
out through a fine spiral of wire hanging 
below. This lower spiral is difficult to 
build and attach in such a way that the 
sensitivity of the instrument is not greatly 
decreased. It is therefore of great advan¬ 
tage to do away with it. 
The torsion head is made of wood or 

hard rubber, and provided with two brass 
screws running through it about half an 
inch apart. External connections are 
made by soldering two wires to the top 

Fig. 5. Relation of the magnet poles to the 
coil. The field is what gives the instrument its 
operative effect. 

tain varieties of telephones. It may be 
wound on a small wooden bobbin, made so 
as to come apart as in Figure 3. Wind 
on enough wire so that the coil has a 
cross-section about that of a heavy shoe¬ 
lace. The exact number of turns and size 
of the wire is immaterial, but the more 
turns the better, within limits. The mirror 
is attached to the bottom of the coil with 
a small copper strip and sealing wax, as 
In Figure 1. This mirror may be larger 
and heavier than the ones used in the 
previous instruments; the larger it is the 
stronger the spot of light on the scale 
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will be, but the heavier It is the longer it 
will take to swing, and hence to get a 
reading. 
The magnet is placed as in the two pre¬ 

ceding instruments, outside the support¬ 
ing tube. Be sure that it is level with 
the center of the coil when the latter is 
suspended in place, and that it is good 
and strong. The strength of the magnetic 
field makes more difference in the present 
than in the preceding cases. If desired, 
a pair of pole pieces can be made to close 
the gap between the poles and the tube, 
and if a great increase in sensitivity is 
wanted, a soft iron core may be fastened 
inside the tube and coil, so that the coll 

Fir. 6. Coil and mirror; the mirror, it will 
be noted, is suspended below the coil, and the 
copper loop acts as a damper. 

with heavy copper wire for the low resist¬ 
ance shunts, and with fine copper, German 
silver, nickel, or iron wire for the high 
resistance ones. The amount of wire in 
the shunt will need to be determined by 
trial in each case. With machine screws 
fasten to the ends of each shunt-form two 
leads of very heavy copper wire, so that 
they will fit into the binding posts as 
in Figure 7. Solder one end of the shunt 
wire to one of these leads, wind an amount 
of wire you think sufficient on the form 
and temporarily connect the other end of 
the wire to the second lead. Then test 
the deflection of the galvanometer when 
the proper current is applied ; if the 
deflection is too great, decrease the re¬ 
sistance of the shunt; if it is too small, 
wind more wire on the shunt. 
This procedure should be followed for 

each of the shunts constructed. The va¬ 
rious shunts should give full scale deflec¬ 
tions as follows: 
No. 1, when dry cell in series with 15 

watt lamp is connected to terminals. 
No. 2, when storage cell in series with 

half of a six ohm rheostat is connected 
to terminals. 
No. 3, when storage cell connected in 

series with two feet of No. 18 nichrome 
wire is used. In all these cases be sure 

one connected to only the high resist¬ 
ance, V. 

In order to adapt the voltmeter scale 
for different ranges, we must use shunts, 
as in the ammeter. Some of the same 
shunts may do, but if not, new ones should 
be constructed of such resistance that a 
22% volt B-battery in series with two 
dry ceils gives full scale, and a 110 volt 
D. C. power line gives full scale. Any 
number of shunts can be made, giving 
the ammeter ranges from one milliampere 
to a thousand amperes, or the voltmeter 
from a millivolt to two hundred volts. 

moves in a concentrated magnetic field, 
as in Figure 5. 
The binding posts should be placed 

several inches apart, to receive the shunts, 
and should be of the type that has two 
holes, one holding the shunt connection 
and the other the wires from the external 
circuit. 
Now set up the galvanometer with lamp 

and scale, as in the preceding cases. Ar¬ 
range the lamp so that the spot falls on 
the zero of the scale, and protect the 
Instrument from air currents so that the 
zero stands reasonably constant once the 
coil has come to rest. It may be found 
that when the coil has started swinging, 
if nothing is connected to the binding 
posts, it will keep it up for a long time. 
To avoid this, it is well to have a perma¬ 
nent key connected between the binding 
posts, closing the coil circuit when it is 
pushed, as in Figure 6a. When the cir¬ 
cuit is closed the induced current in the 
coil should quickly damp and bring it 
to rest. If this does not occur, the mag¬ 
netic field should be made stronger by 
winding a coil around the permanent mag¬ 
net and sending a current through it in 
the right direction. If this does not avail, 
fasten a small short-circuited loop of 
copper to the coil with sealing wax, to 
act as a damper. (Figure 6). 
The sensitivity of the instrument can 

be increased by having finer wire in the 
suspension, putting the two suspending 
wires closer together on the coll, strength¬ 
ening the permanent magnet, putting more 
turns on the coil, or having longer sus¬ 
pension wires. It should be comparatively 
easy, however, to attain such sensitivity 
that a dry cell in series with a pair of 
2000 ohm phones will produce full scale 
deflection, which is more sensitive than 
is needed for the present work. 
After the galvanometer is complete and 

has been set up, we are ready to build 
and calibrate the shunts to use it as an 
ammeter, and the other resistances for 
using it as a voltmeter. If it has been 
built carefully it will make an instrument 
for this purpose superior to the commer¬ 
cial types, being inferior only In porta¬ 
bility—and price. 
For the shunts provide half a dozen 

pieces of hard-rubber, bakelite, or shel¬ 
lacked wood, about a quarter of an inch 
thick, three quarters wide, and slightly 
longer than the distance between the two 
binding posts. These are to be wound 

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

the shunt is acting and well connected, 
for If it does not carry the large share 
of the current your galvanometer will 
burn out. 
A third binding post should be put on 

the base of the Instrument when it is 
to be used as a voltmeter. Between this 
and one of the original binding posts put 
a high resistance made of hundreds of 

Fig. 7. Construction of the shunt wire wound 
on a hard rubber, bakelite or shellacked wood 
form for cutting down the current so as not to 
burn out the wires. 

turns of fine wire, such as was used in 
the coil. This resistance should have 
such a value that a single dry cell pro¬ 
duces full scale deflection when applied 
directly. In order never to make the mis¬ 
take of connecting a cell or high potential 
direct to the ammeter terminals, mark 
the common binding post -|- or —, depend¬ 
ing on whether the carbon or zinc term¬ 
inal of a dry cell produces deflections 
upscale. Then mark the binding post to 
which both high resistance and galvanom¬ 
eter terminal are connected. A, and the 

Fig. 8. How the instruments just described can 
be connected into a radio hook-up for measuring 
A-battery voltage. B-battery voltage, frequency 
and other data of the system. 

Above this the insulation would be diffi¬ 
cult to Insure. Also, for the higher volt¬ 
ages one should use a higher series re¬ 
sistance in the voltmeter. 
The galvanometer with its various 

shunts should be calibrated in terms of 
some standard instruments, after it is in 
working order. Do not do this, however, 
until the shunts are at their final perma¬ 
nent value, and the scale distance is 
permanent. Any changes in the internal 
construction of the galvanometer, the 
shunts, or the scale distance will affect 
the calibration. 

If desired, the scale may be calibrated 
directly In volts and amperes for the 
various shunts. If a large piece of trac¬ 
ing cloth is used for a scale, or even 
white paper, a number of scales can be 
ruled, one above the other, and a long 
spot of light can be used, from the whole 
filament of a lamp, which touches all the 
scales. Thus the upper scale may read 
milliamperes for no shunt, the second 
amperes for shunt No. 1, the third am¬ 
peres for shunt No. 3, the fourth deflec¬ 
tions in inches, the fifth, volts for series 
resistance and no shunt, the sixth volts 
for series resistance and shunt No. 4, 
and so on. 
After the bi-filar galvanometer has 

been calibrated, the thermogalvanometer 
should be treated in the same way, but 
without shunts. It may be calibrated in 
series with the bi-filar galvanometer, for 
D. C., in which ease these readings will 
be good for any frequency current. It 
should be borne in mind that with the 
thermogalvanometer, deflections vary ap¬ 
proximately as the current squared, so 
the scale will be crowded at the lower 
end. Unfortunately shunts cannot be 
used with this instrument for calibration 
to A. C., as their equivalent resistance 
changes with frequency. One may, how¬ 
ever, use shunts with the thermogalvanom-
eter for obtaining relative readings, 
that is, in measuring antenna radiation ; 
for Instance, if the galvanometer and 
shunt are in the circuit, and a certain 
change produces increased deflection, you 
may know that more current flows in the 
antenna. And, of course, with a standard 
high frequency ammeter it would also be 
possible to calibrate the thermogalvanom¬ 
eter and shunt, but this would have to 
be done for each frequency. 



442 Practical Electrics for June, 1924 

Making an A. C. and D. . Dynamo 
By Otto Kühne 

IN the generator to be described, while most of the work can be done by the 
amateur, the field ring must almost 
certainly be made by a blacksmith 

or machinist. For the amateur to con-

Fig. 1. General view of a multi-polar dynamo or 
generator arranged for giving alternating cur¬ 
rent. 

a screw thread must be cut, is drilled at 
each division ; if there is no thread cut we 
will have to rivet the poles in place. 
For magnet poles we will either use 

pieces of round iron, each a little over 
% inch in diameter, and 2% inches long. 
The small ends, % inch and 3/16 inch 
respectively, bring down the true core to 
a length of two inches. A field piece of 
sheet iron goes with each of the eight 
poles; these pieces are each 1-9/16 inches 
long and of the same width and 5/16 inch 
thick. They must be worked out on the 
inner surface by filing or otherwise, so 
that they will give a true cylindrical con¬ 
tour all the way around. If it is de¬ 
sired to avoid filing, it will do to rivet on 
3/16 inch iron plates. 

Before the pole pieces are put on, eight 
wooden bobbins, one of which is shown 
in Figure 2 on the upper core are put on, 
one on each pole. The holes through the 
bobbins must be 13/16 inch in diameter 
and the sides should be as thin as possi¬ 
ble. The full diameter of the flanges is 
2% inches ; the length including the 
flanges is 1% Inches, and the thickness of 
the latter Is 5/32 inch each. 

2. Winding the Field Magnet 
The bobbins before being placed upon 

the pole pieces, are wound with 30 mil 
copper wire, single cotton covered ; it 

each disc a hole 7/16 inch in diameter for 
receiving the axle and three smaller holes 
(a), (b) and (c), Figure 3, for bolting 
or riveting the whole bundle together, are 
to be drilled. It is advisable to bunch 
all the discs together, temporarily bolt-

Fig. 4. King and poles of the .tator with the 
direction of winding illustrated. 

struct this himself a large anvil and tools 
are absolutely necessary. A lathe Is most 
useful, although a ring can undoubtedly 
be worked out without one. Drills of 
different sizes, and a brace for operating 
them, are necessary. Various files, flat 
and half round, of different coarseness, 
are required. 
Taps and dies are needed, but as these 

are not in everybody’s reach, the requisite 
thread cutting can be done by a machinist. 
There are also needed pieces of round 
iron, three-quarters of an inch thick, an 
inch and a quarter wide, some brass rod, 
a shaft of round steel half an Inch thick 
and eight inches long, from which, in 
order to work It, the temper must be 
drawn. 
Eight wooden bobbins, some sheet cop¬ 

per, brass wire and four and a half 
pounds of cotton covered copper wire of 
30 mils diameter and a little over a 
pound of double coated wire of about 25 
mils diameter, will be needed. 
The machinery to be described Is a self¬ 

exciting, multipolar machine, giving a one 
phase alternating current. 

Fif. 3. Winding of the armature or rotor of the 
multi-color dynamo to give alternating current; 
note that there are only two leads from the arma¬ 
ture. 

Fig. 2. (Below) One of the pole pieces, and 
(above) one carrying a wooden bobbin of the field 
or stator of the multi-polar dynamo. 

1. Field Ring and Field Magnets 
Figure 1 shows the general layout of 

the machine. 
The field consists of a forged ring, seen 

clearly In Figure 1, 9% Inches internal 
diameter, 2% inches wide, 9/16 inch thick. 
It Is best turned out on a lathe, other¬ 
wise it will have to be worked out with 
a file. It is now divided Into eight equal 
arcs and a 5/16 inch radial hole In which 

would be very difficult to wind them once 
they were in place. Each bobbin must 
have the same number of layers and be 
wound full of wire. It will take about 
1,200 feet of wire for each bobbin ; the 
windings must not be the same for every 
bobbin, but each one must be wound in 
the reverse direction to its neighbor’s, so 
as to give alternating poles all around, 
as shown in Figure 3. 
Before fastening the bobbins in place 

and riveting up the field magnets, we must 
drill holes in the ring for receiving the 
screws (c), (d), Figure 1; (1) and (k), 
Figure 9 and (1), Figure 8. The holes 
(c), (d) serve to screw the ring down 
upon a baseboard. The others are for 
screwing the various fittings for the field 
ring. 
Now we can put the bobbins in posi¬ 

tion on the poles and rivet on the pole 
pieces. Temporarily we tie up the free 
ends of the magnet windings, taking great 
care that they do not break off. 

3. Multi-pole Rotor 
We cut out thin iron discs 16/1000 

of an inch thick, with a heavy scissors, 
or better with a tinner’s shears. Next 
enough discs are piled up on one another 
to make up a thickness of 1-9/16 inches. 
We will need about ninety such discs of 
5-1/16 Inches diameter. Out of these discs 
we now cut eight radial poles such as 
shown in Figure 3. The space between 
the poles is % inch. In the middle of 

Ing them up firmly, and to bore the 
central shaft hole on the lathe, and then 
to smooth up the periphery with a file 
while it is turning on the lathe, so as to 
get it perfectly cylindrical in shape. 
Now we can again separate the disc, 

file off the little fins on the edges, and 
give to each piece a good coating of 
thick shellac solution (shellac in 95 per 
cent alcohol), upon both sides. After 
they are perfectly dry they are again 
screwed together, they are driven solidly 
upon the shaft, and then we begin to 
wind the coils. 
Figure 5 shows the complete core along 

with the slip rings but as yet unwound. 
First we are to give a second coat over 
the whole of the core once more with 
shellac solution, wind it with silk strips, 
give these the third coat of shellac and 
let all dry thoroughly. 
We now come to the winding. Each 

pole Is to receive two layers of double 
cotton covered wire, 26 mils diameter, be¬ 
ginning to wind it from the base outward. 
As shown in Figure 6, each alternate core 
is wound in a reverse direction, so that 
the cores are of north and south poles 
alternating all around. Each layer of 
wire is gone over with shellac solution 

Fig. 5. The built-up core mounted on Ite shaft 
with its slip ring read; for the winding. 

and allowed to dry perfectly before the 
second layer is put on. The two ends of 
each winding are temporarily left free 
and disconnected. 
The shaft is best made of steel; a 

round piece of bar steel, eight Inches long, 
and nearly half an inch in diameter is 
used. At Figure 8 (a) 1% inches of the 
shaft, at (b) 2% inches of the shaft are 
turned down to a thickness of 5/16 inch. 
It is necessary to draw the temper and to 
anneal the steel in order to be able to 
work it. This is done by heating It to a 
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red heat and letting it cool slowly by 
burying in hot ashes and allowing the 
whole mass to cool, or by embedding it 
in pulverized quick lime and allowing it 
to cool there. If we have carried out 
the operation correctly, we can harden 
it again by bringing it to a red heat and 
then immersing it quickly in oil. In 
Figure 8 the rotor is seen with its two 
slip rings on the left for the collector. 

4. The Collector 
This is a wooden cylinder 1% Inches in 

diameter, which is seated permanently 
on the shaft, butting against the rotor core. 
Two brass rings of about % inch in di¬ 
ameter and spaced about % inch from 
each other, are tightly driven on. These 
are on the left of the core. The be-

thin copper strips, hard tempered, % 
inch wide and 3% Inches long. They are 
soldered to small transverse pieces of 
brass wire (d). Figure 6, which are held 
by binding posts. These binding posts 
Figure 6, are attached to blocks of wood 
( K ), which are screwed to the brass strip 
carrying the shaft bearings. These blocks, 
one of which is seen in Figure 6, are 
made of hard wood about 1% inches high, 
1 inch wide and 1 inch thick. From the 
binding posts two copper wires 80 mils 
thick run down to the baseboard. Each 
brush rubs upon its own collector ring 
and takes current therefrom. 

If the machine is to remain in one 
place permanently, it must be bolted down 
by screws as shown in Figure 1. These 
screws are seen to right and left of the 
lowest of the magnet poles, running ob¬ 
liquely into the base, but if the machine 
is to be portable, it is necessary to fasten 
it to a solid, heavy wooden base. 

I-- — - i 

electrodes and reunite by slight excitation, 
some little detonating gas is evolved from 
both electrodes. 
We now make an attempt with some 

slight changes on the machine to build 
a direct current generator. All that needs 
to be changed are the winding of the 
rotor and the collector. We wind the rotor 
with the same care as regards insulating 
with silk and shellac as already described. 
Each core is wound with six layers 
double cotton covered wire of 26 mils di¬ 
ameter ; each core winding must have its 
own terminals. The collector we also 
make out of wood but instead of the two 
brass rings we cut out eight strips of 
copper about 4/100 of an inch thick and 

Fig. 6. Shaft bearing and brush support to be 
seen also in Figs. 1, 8 and 9. 

ginning and end of the rotor windings 
are now brought to the slip rings, one 
end to each ring, and are soldered thereto. 
Care must be taken that the end which 
is fastened to the outside ring and passes 
through a groove or pole drilled in the 
inner ring, be insulated therefrom by 
fibre or the equivalent. The driving 
pulley on the extreme right of the shaft 
in Figure 8 is firmly keyed or fastened. 
It Is made of wood and is about 1% to 2 
inches in diameter and of the same width. 

Fig. 10. Armature winding and connection» to 
commutator for direct current machine. 

5. Shaft Bearings 
The bearing frame which crosses the 

ring at its horizontal diameter is seen in 
Figures 1, 6, 8 and 9. We use for this 
strips of brass 3/16 inch thick and 1% 
inch wide. One piece to be seen on the 
right of Figures 8 and 9 is a straight 
piece 10% inches long ; it has in the 
center the hole for the shaft bearing and 
at its ends four holes for screws or tap 
bolts to fasten it to the field ring. The 
front bearing strip is bent and offset at 
each end as shown in Figure 6. The 
ends which receive the screws for fasten¬ 
ing to the ring are each % inch long so 
that the straight part must be 9% inches 
long. The hole for the shaft bearing is 
in its center. 
The shaft bearings are made of brass 

tube of rather thick wall, in which the 
shaft turns freely, but without shake. 
These tubes are soldered In the brass 
cross-pieces. It is all important that the 
rotor shall be perfectly centered with ref¬ 
erence to the pole faces of the stator. In 
Figure 6 will be seen a hole in the brass 
tube for lubrication. 

Fig. 8. Plan view of the completed generator, 
showing the brushes and the holes receiving the 
ends of the stator cores. 

7. The Baseboard 
We cut out of oak wood a board 11% 

inches long, 10 inches wide, 1% to 1% 
inches thick, and smooth it perfectly with 

Fig. 7. View of the armature core, slip rings 
and shaft, carrying its drive pulley and with the 
shaft ends reduced in diameter as shown. 

In Figures 1 and 8 oil cups are 
shown which give the machine a work¬ 
manlike appearance which can be ob¬ 
tained at a low price. 

6. The Brushes 
On both slip rings of the collector, 

brushes (B) rest, one on the right and 
the other on the left. They consist of 

Fig. 9. End view of the same, showing sub¬ 
stantially the same parts. 

sandpaper. Next it must be given a coat 
of varnish, which we allow to penetrate 
thoroughly. The machine is now screwed 
down upon this board. On two corners 
two binding posts (Q) and (P) are at¬ 
tached, one for each side, shown in Figure 
1, and these are connected to the leads 
from the upper binding posts by copper 
wire, which connects them one to one end 
of the field magnet winding and the other 
to the other end. The apparatus to 
be operated by it is connected to the lower 
binding post. 

8. Direct Current Dynamo 
In many cases we cannot employ the 

alternating current generator, as for in¬ 
stance in chemical decomposition, as well 
as for charging storage batteries. The 
alternating current has no chemical ac¬ 
tion and as both ions emanate from both 

1% inches long and % inch wide. Two 
holes are drilled in each of these strips 
for screwing down to the wooden collector 
drum. We divide the commutator strips 
symmetrically, for this is the commutator, 
according to the diameter of the wooden 
cylinder, and embed them in the wood 
so that the periphery of the commutator, 
after rubbing with a file, is even all the 
way round, brass and wood. It is shown 
in Figure 11. To this we connect the 16 
ends of the winding of the rotor as fol¬ 
lows : 
The end of one coll is connected with 

the beginning of the other, and clamped 
under one of the commutator strips. 
Then the beginning of the second coil and 
the end of the third under the second 
of the strips, etc., until each of the com¬ 
mutator bars, for such the strips are, is 
connected to two of the wires. The com¬ 
mutator bars must be so placed that each 
one is in line with the gaps between the 
radial cores of the armature. Figure 10 
shows the system of winding for the di¬ 
rect current armature and commutator. 
Finally, we must place the second binding 
post which carries a brush not above, but 
under the block of wood, so that one 
brush is above and the other below the 
commutator, both pressing thereon. In 
any case it is well if not only the ends 
of the armature winding are soldered 
to the ends of the commutator bars, but 
in all places on which the ends of the 
wires of the circuit are connected they 
should also be well soldered. 
Our direct current generator is a series 

wound machine because the current gen¬ 
erated in the armature is in direct circuit 

Fig. 11. Simple commutator to receive the con¬ 
nections indicated in Fig. 10. 

or in series with the windings of the 
magnet and the entire current flows 
through the outer circuit. Besides these, 
there are shunt and compound winding. 
For the first 5 to 8 per cent of the arma¬ 
ture current is carried around the field 
magnet. In compound winding the field 
magnet has two colls; the thicker wire 
in series with the outer circuit. 

—Translated from the German. 
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Recording Ultra-Micrometer 
By Prof. JoHia J. Dowling 

National University, Dublin 

Figs. 4 5 and 6. Interesting experiments with the ultra-micrometer whose action is based on the varying of capacity, by changing the pres¬ 
sure exerted on the plates of a condenser. The growth of a plant, very accurate weighing and the action of a baseball or golf ball are studied 
by this apparatus, which can measure with ten million times the primary sensitiveness. 

THE advance of science has always 
been step for step with the Im¬ 
provement of methods of measure¬ 
ment. This is particularly so in 

respect to the measurement of very small 
quantities. Minute length measurement 
has hitherto been mainly carried out by 
microscopes or other optical devices; and 
excessively small movements have pre¬ 
sented a peculiar difficulty. To properly 
study these It Is necessary to follow them 

Fig. 1. Application of the apparatus for mea-
■uring up data in a radio circuit. 

continuously so as to be able to reproduce 
them on a magnified scale. This has 
scarcely been possible, without elaborate 
apparatus, unless the displacements ex¬ 
ceeded one ten-thousandth of an Inch. 

01 OZ 03 04 05 06 Cms 
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Sefxtration of Condenser Plates 
Fig. 2. A graph indicating the action of the 

apparatus, and how the readings are affected by 
separating the condenser plates. 

The possibility of utilizing in some way 
the changes in the electrical capacity of a 
parallel plate condenser, due to the move¬ 
ment of its plates (in or out) as a means 
of indicating small motions is not very 
new; but the device herein described em¬ 
ploys this property for the first time in 
a really successful manner. 

Fig. 1 shows a simple Radio Oscillating 
circuit, the condenser of which (0,0,) is 
formed of two metal disks about 5 centi¬ 

meters in diameter and, perhaps one-fifth 
of a millimeter apart. When these plates 
move, In or out, the current in the milli¬ 
ammeter (MA) alters as shown in Fig. 2. 
There are two parts of this curve that 
are almost perfectly straight, provided 
that the coil (L,L,) and the battery volt¬ 
age (V) are properly chosen and adjusted. 
Figure 3 displays the complete arrange¬ 
ment employed when the very greatest 
sensitivity is desired. The dotted lines 
indicate the part of the apparatus that 
is boxed in as a unit. 
Instead of the milliammeter a highly 

sensitive galvanometer (G), furnished 
with a suitable shunt (S) is employed. 
An additional battery (E) in series 
with an adjustable resistance Rr is 
connected as shown across the galvanom¬ 
eter shunt terminals. It may be easily 
shown that the whole anode current 
(=A) will pass through ERr, and none 
at all through the galvanometer if 

E 
A = -g— where R stands for the total 
resistance in use. I therefore call this 
battery and resistance the “zero-shunt.” 

If, for any reason, the anode current 
changes from this value A, to say, A -|- a 
(or A —- a) then the whole of the differ¬ 
ence (a) will go through the galvanometer 
provided the resistance of Rr is very much 
bigger than that of the galvanometer. 
Finally it will be clear, that if A corre¬ 
sponds to any point on the straight parts 
of the curve Fig. 2, then the deflection of 
the galvanometer is exactly proportional 
to the slight displacement of the condenser 
plate. 
The “magnification” is of course the 

ratio of the movement of spot-light to 
that of the condenser plate and may eas¬ 
ily exceed ten-million fold. The degree 
of magnification is instantly controlled by 
means of S. 
The first application I made of this 

appliance was to verify Sir J. C. Bose’s 
observations of the pulses of plant 
growth. This experiment was made as 
shown in Figure 4. The pressure on the 
leaf-tip was only one milligramme and 
no injury resulted to the delicate plant 
structure, yet the apparatus recorded 
faithfully the microscopic pulses of growth 
that occurred every three or four minutes. 

Fig. 5 shows how the ultramicrometer 
can be used with a sort of spring balance 
to enable highly accurate weighings to be 
made in a few seconds. Weights are 
added to the pan (P) until the total load 
comes to, say, 100 grams, the smallest 

weight used being one-tenth of a gram. 
The galvanometer Indicates to within one 
ten-thousandth of a gram how far the 
total still differs from the standard 100 
gram load. The same principle can be 
employed to make a weighing of 100 kilo¬ 
grams or of one gram with an accuracy 

U E- V» M. B, B-
Ultra- Micrometer lay-out" 'B- f Volts 
'VI20~50 , &. "E'3~ 6. Resistances total 
6ß00 ohms. Q.Mirror-gaC with shunt'S . 
L, L,' about 100 turns,flat, 10 cm ¿lam 

Fig. 3. The ultra-micrometer layout or hook-up, 
all described in the legend above. 

of one part in a million. Thus, In the 
former case, a doctor could record the 
weight of the breath expelled in each res¬ 
piration by a man sitting in the weighing 
machine ! 
Figure 6 shows yet another type of 

measurement rendered possible. The 

Air Chamber 

Glass 
Cover 

Adjusting 
Mere u/s 

Rubber 
Mercury 
Seal 

/hr Chamber 

Micro -Manometer . 
Fig. 7. Apparatus for measuring air pressure 

by its action on the plates of a condenser. 

measurement of very slight pressure dif¬ 
ferences and particularly the recording of 
these has always been a difficulty. Here, 
a stout rubber, or thin corrugated steel, 
diaphragm, carries one of the condenser 
plates. Despite the ruggedness of the 
apparatus It is sensitive to a pressure 
difference of one ten-millionth atmosphere. 
It is nevertheless very consistent in action 
and responds almost Instantaneously. 

(Concluded on page 412) 
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Odd Telephones (Concluded) 
By Clyde J. Fitch 

Transmitters, as wen as re¬ 
ceivers, based upon molecular agi¬ 
tation have also been developed. 
Figure 28 shows one patented in 

1886, by Morton. This transmitter is of 
the magneto or generating type and em¬ 
ploys a neutrally magnetized steel dia¬ 
phragm placed in front of a coll. The 

cause corresponding changes In the length 
of the magnet. This linear expansion and 
contraction of the magnet causes changes 
in resistance of a microphone button 
placed against the other end of the mag¬ 
net as shown in the illustration. 
Another molecular transmitter used for 

receiving submarine sounds Is shown In 
Figure 30. This was patented in 1909, by 
Garrett and Lucas. It consists of a nickel 
rod about eight inches long, heat treated 
by being raised to a red heat and slowly 
cooled. This is wound with 2,700 turns of 
fine wire in four layers. One end of the 
rod is attached to a diaphragm and the 
other to a brass mass or weight, of a size 
suitable to tune the Instrument to a defi¬ 
nite sound frequency. The action of the 
transmitter is based upon the fact that 
variations of longitudinal stress of a mag¬ 
netized nickel rod cause corresponding 
changes in its magnetization. Hence, vi¬ 
brations striking the diaphragm will effect 
the flow of current through the coll of 
wire on the nickel rod. It is recommended 
for detecting submarines because Its sensi¬ 
tiveness does not change. 

the Patent Office between two rival In¬ 
ventors. 

It seems probable that neither one of 
them had the least idea that the telephone 
would ever have any great value. Gray’s 

FIG 28 
Construction of a molecular receiver as em¬ 

bodied in its case, with multiplication of dia¬ 
phragms. 

diaphragm is neutrally magnetized by 
magnetizing it in such a way that the 
magnetic flux forms a complete path in¬ 
side the diaphragm itself, as shown at 
(A) ; in the Illustration, and no flux 
passes outside of it into the surrounding 
air. It is apparent, therefore, that any 
bodily movement of the diaphragm will 
have no effect and will induce no current 
in the coll, but molecular movement in¬ 
side of the diaphragm will produce more 
or less flux changes In it and these will 
generate current in the coll. The sound 
waves, striking the diaphragm, cause 
molecular movement within it. 
Another interesting transmitter based 

on a combination of molecular movement 
and microphonie contact for varying the 
resistance in a circuit Is shown in Figure 
29. This transmitter was patented in 
1894, by Drew. The object is to overcome 
the damping effect of the diaphragm In 
the ordinary transmitter caused by con¬ 
tinuous pressure against the microphone 
element. In this transmitter the dia¬ 
phragm is placed in front of a permanent 
magnet and vibrations of the diaphragm 

FIG 31 
This is a receiver and amplifier; ths iron core 

surrounded by the coil acts upon a carbon button, 
making a very sensitive apparatus. 

telephone was radically different from 
Bell’s, as it was supposed to operate as 
regards the transmitter on a varying resis¬ 
tance system and not by magnetic Induc¬ 
tion, as Bell’s operated. Gray’s receiver 
except for details was merely the receiver 
of the present day. 

It is said that the device of the original 
Bell patent nevei- spoke. It was seven 
months after the date of the patent that 
articular speech was first gotten through. 
It was at the Philadelphia Exposition of 
1876 that Sir William Thompson, later 
Lord Kelvin, heard the telephone speak 
and Bell’s name, like the shot fired on 
Concord Bridge, was heard around the 
world. The centennial apparatus was ma¬ 
terially different from the device of the 
patent and it really seems as If Gray 
should have been a sharer in the glory 
of the invention of the telephone. 

In this receiver a nickel rod with a fine wire 
coil is attached to a diaphragm ; the brass weight 
at the upper end tunes the instrument to a 
definite frequency. It is used to detect sub¬ 
marines. 

FIG 29 
In this receiver, vibrations of the diaphragm 

change the reluctance of the system, varying the 
magnetization of the magnet and producing a 
speaking current. 

affect the reluctance of the magnetic path 
and hence the magnetization of the mag¬ 
net; as the magnetization Increases, the 
length of the magnet also increases, there¬ 
fore, the vibrating Iron diaphragm will 

Of Interest to radio experimenters is 
the receiver and amplifier shown in Figure 
31. This instrument, patented in 1888, by 
Wright, consists of an electro-magnet 
through which the telephonic currents 
pass, thus causing molecular expansion 
and contraction of the iron core. The 
movement of the core acts upon a carbon 
button in such a way to cause variations 
in pressure and consequently In resistance, 
thus modifying and varying the flow of a 
current from a local source through It, 
which actuates a telephone receiver of 
any type. This is shown diagrammatically 
in Figure 31, and Figure 32 shows the 
two instruments combined into one, one 
core serving for both. Although any car¬ 
bon button may be used in this amplifier, 
it is suggested that carbon discs, such as 
are used in carbon compression rheostats, 
may be employed. 
The original Bell telephone patent dated 

March 7, 1876, two hours after Mr. Bell’s 
application had been filed, Elisha Gray 
applied for a caviat on a telephone. But 
he took out no patent on account of Bell’s 
previous application. It is probably the 
nearest approach of dates on record In 

FIG 32 
The above instalment shows the two parts of 

Fig. 31 combined in one; this instrument is sup¬ 
posed to be of special interest to radio expert*. 
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Historic incandescent Lamps (Concluded) 
T. O’Conor Sloane, PK. D. 
was wound, and here the expansion of 
air was relied on to open the circuit 
when the heat was so great as to menace 
the platinum. 

It is said that in these lamps the con¬ 
tact opened an almost infinitesimal amount 
and opened and shut with high fre¬ 
quency. It seems impossible that the 
separation following the contact could 
have lasted long, on account of arcing. 

One of Edison's earliest platinum wire lamps, 
which, provides a lever for opening and closing 
the circuit to prevent the wire getting too hot 
or too cold. 

In another very early lamp we have a 
spiral of platinum wire again, this time 
in a vacuum, and the platinum spiral 
surrounds a metallic rod which, expand¬ 
ing as the wire became too hot, short-
circuited the current so as to reduce the 
temperature. The lever by which this is 
effected will be seen in the base of the 
lamp. 
Another platinum lamp employed a 

spool of lime on which the platinum 

An early Bristol board filament Edison lamp 
showing one of the original horseshoe filaments. 
The Bristol board was carbonised by heat. Another early Edison lamp in which a close 

wound horizontal spiral was used to give the light. 

In this lamp, also due to Edison, the bamboo 
filament, a filament made by carbonizing a piece 
of bamboo, appears, and was used by the inventor 
for many years. 

Another early lamp in which the wire was 
wound around a pencil of quicklime. 

The great inventor experimented with 
almost innumerable substances for his 
filament. He made a great many Bristol 
board lamps in which the Bristol board 
was carbonized. 
One of the illustrations shows the 

horse-shoe filament ; another shows a 
filament of bamboo of the shape of a 
hairpin, the “red hot hairpin” as it was 
jocosely termed in the old days. In one 
of the lamps a straight filament was 
twisted up into a very fine coil and then 
carbonized. 

If a filament of carbon was Immersed 
In a hydrocarbon gas and Ignited therein 
graphitic carbon would be deposited all 
through the filament In its minutest pores 
and as this continued the resistance of 

NITROGEN-FILLED BULB'7
The Lodyguine lamp. A very early lamp of 

the nitrogen filled type; several efforts to produce 
nitrogen filled lamps were made in early days. 
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the filament constantly decreased. In this 
way a lamp could be given any desired 
resistance and an output of lamps could 
be given a uniform resistance. This proc¬ 
ess was termed flashing. The old carbon 

stamped out from paper by a die. The 
ends, left large, were used for bolting it 
to the inner ends of the leading-in wire. 
This is an early example of the use of 
paper. 
The Lane-Fox lamp is also shown. The 

very characteristic and peculiar feature 
about it is that the connection between 
the copper and platinum wires was made 
by bulbs of mercury in the two glass 
tubes. A wooden cap set In with plaster 
of Paris forms the base. 

made by winding paper around a metal 
mandril, and sticking the pieces together 
with gum or paste; the paper afterwards 
was carbonized ; eventually cotton or silk 
fabric were used in place of the paper. 

The Lane-Fox lamp, usine bulbs of mercury to 
make contact with the filament. 

filaments, due largely to flashing, were 
very remarkable examples of carbon. 
They were extremely elastic and when a 
long one was started into vibration the 
frequency of motion was such that it was 
almost invisible. 
One of the illustrations shows the Swan 

lamp. Swan and Edison came so close 
together in their work that the adjective 
Ediswan was coined, to describe the lamp 
as sold In England. It is interesting from 
its mount. The neck of the bulb is forced 
down into the spring below, and com¬ 
pressing it, the ends of the leading-in wire 
are hooked to the circuit wires near the 
base of the spring. Hiram Maxim, one 
of the few Americans, who received 
knighthood in England, and came to be 
known as Sir Hiram Maxim, which never 
seemed to fit so American a name, evolved 
the lamp shown here. The filament was 

The Kohn lamp, using two carbon rods, so 
arranged that when one burned out the other 
would come into the circuit and prolong the 
giving of light. 

The Swan lamp, having a peculiar spring sys¬ 
tem of base contact: the Ediswan lamp derived 
one syllable from thio inventor. 

The Maxim lamp, quite famous in its day, 
though now extinct. The attachments for the 
end of the filament are characteristic. 

The Bernstein lamp was rather an 
oddity, as the filament was really a carbon 
tube. The carbon cylinders were made in 
the early stages of the Invention by car¬ 
bonizing straws. Then the deposition of 
carbon upon the metal wires and dissolv¬ 
ing out of the wires was tried. Finally 
paper was resorted to, and the tubes were 

Another example of the Lane-Fox lamp showing 
how it was suspended from the apex of an 
inverted lily-shaped shade. 

From the queer name wolfram given to 
Its mineral by German miners, it is evi¬ 
dent that they had very little respect for 
the ore of the metal tungsten. Tungsten 
Is the Scandinavian for “heavy stone,” be¬ 
cause the tungsten ore was of high specific 
gravity. After a while metallurgists found 
that the addition of metallic tungsten to 
iron gave a wonderful steel, which revolu¬ 
tionized machine shop practice. Now car¬ 
bon lamps are relegated to the past, very 
few are being manufactured, and the 
tungsten wire has taken the place of the 
carbon filament, effecting another revolu¬ 
tion and giving enormously better results 
from every point of view. 
But now the carbon lamp has gone to 

the rear, and the tungsten lamp with all 
the minor features such as the use of 
thorium salt and the introduction of va¬ 
rious gases in the bulb, seems to represent 
almost the culmination of the incandes¬ 
cent lamp. The next Improvement which 
we may look for will very probably be 
in a totally different direction. 

The Bernstein lamp. Interesting al having * 
central and a peripheral terminal for its lead. 
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Awards in tKe $50 Special Prize Contest 
For junior Electricians and Electrical Experimenters 

First Prize, $25 Second Prize, $15 Third Prize, $10 
Roy C. Hunter, Leroy Cox, Joseph Varnum, 
Elk City, Okla. Placentia, Calif. Boonville, Missouri 

First Prize 
Electric Induction Furnace 

By Roy C. Hunteb 

THIS electric furnace Is somewhat 
different from the ordinary fur¬ 
nace. It works on the principle 

of induction and is an ideal apparatus 
for heating small amounts of ore or 

side 2% inches in diameter as shown. 
A door to the furnace is made as shown 
(H). It can be turned out on the lathe 
and should fit tightly into the tube (A) 
through the hole in the box. 
The furnace is placed in the box and 

packed all around with asbestos plaster 
(L) and thoroughly dried. The box is 
stained to improve its appearance. A 
shelf is made as shown in Figure 2. It 
is a wooden block (P) which is 3% 
inches by 2% inches and % inch thick at 
its thickest part. It is curved so that it 
will rest nicely in the tube. It is fixed 
to (H) by a slot and glue. Two layers of 
asbestos paper are wrapped around it and 
cemented fast. The object to be heated 
is placed on the shelf and slipped into 
the tube. 
The current flowing in the coil is con¬ 

trolled by a reactance coil. It is shown 
in Figure 3. On a fibre tube 10 inches 
long (Z) and 2% inches inside diameter 

coil of the furnace is regulated by mov¬ 
ing the core in and out of the reactance. 
TJte farther the core is in the coil the 
less current will flow in the furnace. 

If it is desired to heat a liquid it should 
be poured into a metal vessel placed 
on the shelf (P) and slipped into the 
coil. The core of the reactance coil is 
slid in its full length and the current is 
turned on. The core of the reactance can 
then be drawn out to give the furnace 
more current. A platinum dish is the 
best to use but is very expensive. If a 
metal is to be melted it can be placed 

Fig. 1. Simple induction furnace; the heating 
compartment is thoroughly insulated and sur¬ 
rounded by a large coil of wire. It is intended 
to heat a metallic substance in a non-conducting 
crucible or a non-metallic substance in a conduct¬ 
ing crucible. 

$50 IN PRIZES 
A special prize contest for Jun¬ 

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

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

Fig. 3. An induction coil or choice coil de¬ 
signed to control the current supplied to the 
heating coil of this induction furnace. 

metals. It only heats metals directly, but 
anything can be heated if placed in a 
metal crucible. 
The furnace is shown in the illustra¬ 

tion. (E) is a coll of wire which is con¬ 
nected to a 110 volt alternating current 
line. This coil might be called the pri¬ 
mary. The metal (I), to be heated, 
which may be called the secondary is 
placed in the tube (A). When alternat¬ 
ing current flows in the primary it in¬ 
duces currents in the metal which acts as 
though it were the secondary of a trans¬ 
former. As it has comparatively no re¬ 
sistance, and no outlet for the current, it 
forms a short circuited secondary, with 
many hundred amperes in it, which are 
enough to raise its temperature in a short 
time. A reactance coil is used to con¬ 
trol the current in the primary. 
An asbestos board tube 4 inches long 

and 3 inches in diameter (A) Is used to 
wind the coil on. The circular head (B) 
Is 7% inches in diameter. A piece of the 
asbestos board (C) that will just fit 
tightly into the tube is attached to the 
center of (B). It is then put in place 
as shown. The other head (D) is also 
7% inches in diameter. A hole 3 inches 
in diameter Is cut out of It so it will lit 
tightly over the end of (A) and is ce¬ 
mented. The piece cut out of (D) can 
be used for (C). 
The coil is now wound on the tube (A) ; 

the windings consist of 500 turns of No. 
14 B. and S. gauge copper wire. The 
best kind to use is enameled wire which 
Is to be covered with asbestos, although 
other kinds can be used. The leads are 
run out as shown. 
A box (F) is made to place the fur¬ 

nace in. It should be 9 Inches by 5% 
Inches and 9 inches deep. The box is 
assembled with glue, no metal being used 
in its construction. A hole is cut in one 

Total $50.00 in gold 
This department desires particu¬ 

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

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

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

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

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

wind 100 turns of No. 8 D.C.C. copper 
wire (X). A core (W) composed of 
soft iron wire is made that will just slide 
into the tube. The current flowing in the 

Fi«. 2. General dimensions of the heating 
chamber of the induction furnace exhibiting a 
laboratory size apparatus and showing shelf. 

in a porcelain dish or crucible. If it is 
to be heated only red hot it can be just 
placed on the shelf. 
Many interesting experiments can also 

be performed with the furnace, such as 
lighting small electric lights by induction. 
As the coil does not get hot and as the 
heat is localized in the crucible, shellac 
can be used as the cement unless long and 
high heating is in question. 

Second Prize 
Electric Recorder 

By Lekot Cox 

THIS apparatus will record the open¬ 
ing of any private safe or room with¬ 

out giving an alarm. It is constructed in 
the following way: 
A direct stroke door bell is procured. 

The make and break contacts are bent 
together so that a closed circuit is formed. 
At the hole where the bell was originally 
placed, a piece of stiff metal is bolted 
down and bent up to form a back (A). 
On the end of the striker rod a very 
small pencil is fastened (B). The whole 
thing is then mounted on a convenient 
board. 
Next a spool of % inch paper ribbon 

is mounted in the position shown by (C). 
An empty ribbon spool is fastened on 
some clockwork, on the minute hand 
shaft of a clock. The whole is then 
mounted as in (D). The spool (C) is 
adjusted to have a very little bit of ten¬ 
sion. The paper is brought across the 
back (A) and is fastened to the spool. 
The clockwork is regulated to a suitable 
speed. This must be very slow. The 
spring (E) is a very weak one. 

If operated by a selenium cell (F) as 
shown in the illustration, the apparatus 
may be placed anywhere, but the selenium 
cell must be placed where light will strike 
it upon opening the door or whatever it 
is to protect. The cell upon exposure to 
the light, passes enough current to at¬ 
tract and raise the armature, which 
presses the pencil against the paper, mak¬ 
ing a line as the paper is drawn through, 
until the door is closed or the selenium 
cell is put in the dark. 
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The best way to operate It Is to put 
a switch on the door, which is closed 
upon opening the said door. A line is 
then drawn on the paper until the door 
Is closed again. If the clock Is regulated 
to a known speed, and the beginning and 

A direct acting bell modified so as to produce 
code signals or other marks such as notation of 
time, upon a traveling tape, by pressing a pencil 
against it. 

end of the line are measured to the end 
of the strip, It will be known just when 
the record was made. 

This recorder may be used in many 
other ways also. For Instance, a man 
wishes to keep track of the number of 

people entering certain fair grounds. 
Whenever a person goes in he would 
touch a push button which would put a 
dot on the strip. At the end of the day 
all the manager would have to do would 
be to count the dots. 

If this recorder is made more sensi¬ 
tive, it may be used as a recorder of wire¬ 
less code, after which the message may 
be read. 

TKird Prize 
Centrifugal Governor 
By Joseph Vabnum 

TO construct this apparatus I used a 
base made of wood about six Inches 

wide and a foot long. I mounted an 
Erector motor upon one end. On the other 
end I mounted a centrifugal governor. 
It is made out of Erector parts, but could 
easily be made from Iron or other metal. 
The strips are loosely fastened together 
so that free motion will be obtained. The 
lower strip is made of wood to insulate 
the strips from the shaft. The hole that 
the shaft passes through is a little larger 
than the shaft. About this hole and sur¬ 
rounding the shaft is a copper washer. 
This is connected to the iron strips. 
The whole is mounted on the base and 

then a block of wood is mounted close 
by with a copper strip extending from 
the block. When the governor is at rest 
or running at slow speed the copper 
washer rests on the strip, which serves 
the purpose of a brush. 
One of the line wires is connected di¬ 

rect to one motor terminal, the other to 
the copper brush. The other motor ter¬ 
minal is connected to the base of the 
governor. The shaft and the motor pul¬ 
leys are belted together. 

A centrifugal make-and-break governor made 
of Meccano or Erector parts ; it operates by mak¬ 
ing and breaking the circuit. 

When the motor rotates the governor 
raises and shuts off the current if the 
motor goes too fast. 
Any speed desired can be obtained by 

adding weights to the governor or rais¬ 
ing the disc. 

More Investigation 
By Esten Moen 

R
EMEMBER the time when you 
busted open a thermometer to in¬ 
sert a fine wire—you know, to make 

a thermometer alarm? I’ll bet you have 

Our interesting investigator's method of making 
a thermometer alarm based on condenser action 
between mercury and tin foil coatings. 

often wanted a thermometer alarm. You 
know it’s a tough job to jam a fine wire 
into the small tube of a therm. Not reck¬ 
oning the problem of getting a contact 
with the mercury itself. 

So, being that you’re my friend, I’ll give 
you a mighty valuable idea you can see 

DIRECTION TOWARD NORTH STAR 

■—GIMBAL 
Proving the rotation of the earth by using the 

gyroscope. The method is attended by certain 
difficulties, which the author thinks should be 
overcome or cheerfully waived in the interest of 
high science. 

for yourself here. The idea is just to 
use the mercury as one side of a con¬ 
denser—the thermometer tube is of glass, 
you know. The expansion of the mercury, 
creates a “new condenser” which fact is 
advertised by the alarm! But, er—it’s a 
rather expensive method, you say? Quite 
so, I’m most distressingly sorry to say-
Now supposin’ you was in a tight 

squeeze, as to how you should go about 
to prove that the earth rotated on its axis. 
(That’s alright, I said, just supposin’) 
How would you do It? You can't use a 
clock, because—well, it might run faster 
than it should (and prove you’re a liar). 
So the problem is, how can the earth move 
a clock? 

Let’s see what I’ve got next. The 
main thing is a gyroscope—yes, that’s 
the secret—you see, we place the gyro¬ 
scope, so Its axle is at right angles to the 
earth’s axis; and because a gyro refuses 
to be turned contrary to the way it wishes 
—well, she just “bucks.” 

So, all you have to do Is keep the gyro 
spinning—my, my! you say it’s expensive 
to keep a motor running so long, in these 
days of H. C. L.? Aw gwan, you gotta 
serve science, once in a while. 
My reminder tells me I haven’t told 

you a scheme for measurin’ rainfall. I 
know I spoke of one a while ago but this 
one is different. 
The idea as seen above is to measure 

the resistance of the earth at various 
depths, to see how much moisture is pres¬ 
ent. Usually rain can be predicted when 
a fellow becomes an adept at using such 
a device. 
Funny how many uses such a device can 

be put to. Listen to this one : In the win¬ 
ter, you usually buy a section of a cow or 
pig, and as the weather is cold, it can be 
kept in the woodshed: the object being to 
avoid the expensive butcher’s demands. 
But in the spring, a piece left over, a 
thaw, and—look out. 
Here at last you’ll get the drift of 

my talk. As long as the meat remains 
frozen, the electrical resistance is high ; 
but when it thaws—then the bell rings! 
Pretty good, eh? Useful? You betcha. 

Determining the resistance of the earth rela¬ 
tively speaking at different levels, the idea being 
the possibility of predicting rain. 

But hey, here's the peach of them alt 
Let’s eliminate the ground-hog method of 
announcing spring. Glimpse at my puzzle 
below and you’ll know. When spring 

Two more uses of the resistance of objects. A 
frozen joint of meat becomes a conductor and 
rings a bell if a thaw comes along. And finding 
the resistance of a tree is supposed to tell if 
spring is coming; this eliminates the ground-hog. 

(Concluded on page 412) 
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Awards in Odd Electrical Experience Contest 
First Prize, $20 

J. E. S. Saunders, 
2832 Prairie Ave., 

Chicago, Ill. 

Second Prize, $10 
Aeolus Trammell, 
General Delivery, 
Springfield, Ohio 

Third Prize, $5 
Ollis Allen, 

Box 118, St. John County 
Fairville, N. B., Canada 

Honorable Mention—Jacob Schmidt, 225 S. Caroline St., Baltimore, 

Fourth Prize, $2.50 
George H. Stevens, 
1728 Denman St., 

Victoria, B. C., Canada 
Md. 

First Prize 
Barbed Wire and Lightning 

By J. E. S. Saunders 

IN the early days of May, 1916, 
while working on 

a farm In North 
Carolina, I was in¬ 
structed by my em¬ 
ployer to complete a 
barbed wire fence 
around a large farm. 
This job had been 
started several 
months before and 
had for some time 
been referred to 
among the laborers 
as the “Rainy Day 
Job,” being left to be 
completed when the 
soil was too wet to 
be cultivated, and 
this was now the 
case just after sev¬ 
eral days of rain, 
and the atmosphere 
was very hot and op¬ 
pressive. 
Acting under in¬ 

structions, I pro¬ 
ceeded to have the 
laborers get the ma¬ 
terial and the neces¬ 
sary equipment, and 

in a half dazed con-
d i t i o n wondering 
what had happened. 
I was told that an¬ 
other of the party 
was sitting by the-
stream in a similar 
position while an¬ 
other was stretched; 
out upon the ground-
apparently dead, but 

Remarkable experience 
in a thunderstorm ; a. 
barbed wire line on top. 
of a fence produced at 
quantity of discharges, 
frightening and shocking-
the workmen. Fortunately 
no harm was done to-
anyone. 

the fourth member 
of the party could 
not be found. Jake, 
the old darky, who-
had been a witness-
to the “knock out” 
and had gone for as--
sistance, upon find¬ 
ing one of the men, 
missing, insisted that 
the other members 
did not know how 

after spending two or more hours ar¬ 
ranging our outfit and distributing the 
wire along the line, we were ready to 
start placing it. 
We were getting along nicely until 

about 11:45 o’clock, when I observed a 
black rack of clouds well up over our 
heads, and soon drops of rain began to 
fall. Not thinking that it would rain 
hard enough for us to go to shelter, we 
proceeded to stretch the last strand of 
wire to a tree on the banks of a small 
stream or branch. It being a long pull, 
I put two men on the stretcher and an¬ 
other to nail, while the fourth I had sent 
up the line about seventy five yards to 
hang the wire over some nails that had 
been driven in the post to hold it in posi¬ 
tion and relieve it of some of its own 
weight while being stretched. 

Electrical clouds being rather numerous 
that spring we had come to the point 
where we enjoyed rather than feared 
them. But this time I was rather hasty 
in making my decision, for as I was test¬ 
ing the tension of the wire and giving 
signals to drive the staples, I was startled 
to hear a crash of thunder, and simul¬ 
taneously the whole earth seemed to burst 
forth in a bright flame and all was over 
with us for a while; all but two were 
prostrated. The man whom I had sent 
up the line, having completed his task, 
had retired some little distance from the 
fence to prevent danger of entanglement 
in the recoil in case the wire broke, and 
this prevented him from being shocked. 
Seeing our condition he immediately 
started for assistance. 
In the meantime I had partly revived 

and can Just remember that when the 
rescue party arrived I was sitting in an 
upright position on the ground, with my 
head resting in the palms of my hands, 

$37.50 IN PRIZES 
We take pleasure in offering a 

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

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

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

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

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

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

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

ment should be addressed Editor, 
Odd Electral Experiences, care 
Practical Electrics, 53 Park 
Place, New York City, N. Y. 

bad it was, as he had stood there and. 
seen it all and had seen one of them go-
up in the air. 
However, a half minute of investiga¬ 

tion revealed the fact that the missing 
man was only stunned and while in that 
condition, refusing to argue with his sub¬ 
conscious mind, but following its dictates, 
had sped across a freshly plowed field 
and could be easily tracked. The rescue ■ 
party detailed one of their members to 
search for the missing man, another to 
see that two of us got to the house, while -
the others rushed the apparently dead 
party in and summoned medical aid. 
When the physician arrived he found 

two of us getting along nicely while the 
last man in seemed to be in a serious 
condition; later he was found to be in 
no danger. While the physician was out¬ 
lining a few simple instructions for us 
to follow, the searching party walked in 
with the missing man and asked for his 
examination, but his case was clear cut. 
He had out-run the lightning, so the phy¬ 
sician stated. 
None of us received any permanent in¬ 

juries but some valuable experience. The 
wire was grounded in the water and that 
was all that saved us. 

Second Prize 
Ball Lightning 

By Aeolus Trammel 
HIS experience occurred on my 
mother’s poultry farm in Brooksville, 

Fla., one summer day before the world 
war. 
An awful thunderstorm was brewing, 

with the suddenness of action which is so 
characteristic of summer storms In Flor¬ 
ida, and the sky was nearly obscured by 
the banks of lead colored clouds. The 
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darkness was punctured at frequent in¬ 
tervals by erratic zigzags and riffles of 
lightning, and the close, heavy atmosphere 
rocked with incessant and foreboding 
thunderings. What a splendid oppor¬ 
tunity appeared to be coming to try for 
some of that free “juice” Mr. Franklin 
told us about. 

I contemplated using a metal chimney 
instead of a kite string; but before I got 
the chance to use either one, I enjoyed 
(?) a demonstration that would have 
made Ben’s puny little spark sneak back 
up the string and hide itself. 

It was in that hushed moment of sus¬ 
pense that comes just before the big 
drops begin to fall, and I ran out of the 
backyard under some old oaks to get a 
copper rod about three feet long which I 
had left there. As I was returning with 
it in my hand there came a glare of light¬ 
ning and a clap of thunder so overwhelm¬ 
ing that I paused for an instant in be¬ 
wilderment. I became aware of a globe 
of rose-colored fire eight or ten inches in 
diameter descending from somewhere 
above and hovering about 20 inches from 
the side of my head. It moved on down¬ 
ward with a queer, uneasy manner as if 

told him about it. Upon investigation we 
found that a book had been placed acci¬ 
dentally on the key, thus short-circuiting 
the battery through the line and head 
phones which were in my house, but we 

A queer case of listening in ; a loose and 
broken carbon resting on top of a battery cell, 
acted as a microphone, so that conversation was 
mysteriously received in another house. 

The telephone line has been tested and 
carries about 3,000 volts static electricity. 
One day when I was on the high line, 

I saw a bird alight on one of the phone 
wires. He reached out his bill for an 
insect and touched the ground wire. There 
was a slight flash and he dropped to the 
earth. When I examined his bill I found 
it had been burnt off. 
He had made a circuit from one side 

of the phone to the ground. 
This presents to the layman the danger 

encountered in a high tension telephone 
line. 

Hoimoiralble Me mit ion 
Shock in a Barber’s Chair 

By Jacob Schmidt 

ONE afternoon as I was strolling along 
the waterfront of Baltimore, the sky 

suddenly became overcast and there was 
every sign of an impending storm. 
As I did not want to be caught in the 

rain, I began to look around for a door¬ 
way or some other shelter in which to 
weather the inevitable storm. I had not 

did not see how this could transmit words. 
On looking at the battery we found the 
carbon of the positive end of the battery 
to be broken off just above the cover of 
the battery (the ends of the carbon were 
still in contact) ; this was acting like a 
microphone and transmitting the talk my 
friend and his father were having. This 
seemed like a queer tattle-tale, but no 
damage was done except that the battery 
was nearly exhausted. 

Fourth Prize 
An Experience in “Short Circuits” 

By George H. Stevens 

THE layman is usually ignorant of the 
danger present in a telephone line on 

high tension poles. 
I was employed by a light and power 

company which had a 44,000 volt power 
line 4 miles in length. The telephone line 
was a metallic line built on the power 

Very remarkable description of a case of ball 
lightning, where the brilliant globe circulated 
uncomfortably close to the head of the observer, 
yet did him no harm. 

it were controlled by the promptings of 
some evil intelligence within itself, al¬ 
ways keeping the same distance from the 
side of my body. When it reached the 
ground it splattered out by my foot and 
vanished with a report like a gun. 

I felt no electrical shock of any kind, 
but I was barefooted and it felt hot to 
my legs. 

THird Prize 
Electrical Eaves-dropping 

By Ollis Allen 

A WIRELESS operator residing next 
door offered to teach me the Morse 

code. We hooked up the instruments as 
shown in the diagram ; the line was about 
■two feet long and the circuit consisted of 
two wires. For a sounder I used my head 
phones. My part was to listen, while my 
friend transmitted. For the battery, we 
used two salammoniac cells (home made, 
of course). On these the carbons were 
about three-eighths of an inch in diameter 
and projected above the jars about two 
inches. 
My mother put the phones on one eve¬ 

ning and heard voices. Thinking that the 
voice was coming from the phones she 
called and told me. I came and also heard 
someone talking; some words were clear 
while others were just a jumble of voices. 

I then went to my friend’s house and 

Strange adventure involving an electric shock 
in a barber shop ; the peculiarity was that it 
occurred on Friday, the 13th of the month, which 
confirmed the superstition of some of the ob¬ 
servers. 

A bird perched upon a statically charged tele¬ 
phone wire pecking at a grounded lightning pro¬ 
tector wire, received a charge which killed it, 
absolutely burning its bill. 

line poles about fifteen feet below the 
high tension wires. On the top of the 
poles was a single wire which was a 
lightning arrester. This wire was 
grounded every two poles by a bare wire 
running down the pole to the ground. 

walked more than 50 paces when I saw a 
rather neat looking barber shop (about 
as neat a one as can be encountered near 
a waterfront). I therefore decided that 
rather than waste my time standing in 
some doorway I would stop in and get 
a haircut and a shave “While U-wait” as 
one may say. 
No sooner thought of than done. I had 

just closed the door of the barber shop 
when a heavy downpour of rain drenched 
unlucky ones who were hurrying to and 
fro in the street. Streaks of lightning, 
accompanied by crashing thunderbolts, 
flashed through the sky. The combina¬ 
tion of the above raging elements made 
me feel happy to be within doors. I 
therefore took out the evening paper from 
my pocket, settled myself comfortably, 
and began to read until my turn to be 
waited upon. 
In “Tonsorial Parlors” of this type one 

can hear all kinds of discussions, from 
deciding if such and such an owl is prop¬ 
erly stuffed to what they (the frequenters 
of these places) call “politics.” As this 
particular “shop” was no exception to the 
general rule there were such heated and 
peculiarly interesting discussions and 
arguments going on, that my mind was 
distracted from the reading of the news¬ 
paper and I listened to what was going 
on around me. 

(Continued on page 472) 
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Junior Electrician 

Simple Motor 

A SMALL electric motor of very simple construction and surprising power 
may be made from odds and ends found 
in any experimenter’s shop. 
The base is of wood. The fields are two 

electro-magnets taken from a door bell 
or made by winding about 200 turns of 
No. 20 magnet wire upon a soft iron core 
such as a bolt or rivet. These are sup¬ 
ported upon a U-shaped soft iron bracket 
in such a manner that the space between 
the inside ends will accommodate the 

hinges ; on top of the box there is a 
frame covered with a dark soft cloth. The 
frame holds the glass. A mark is made 
on the glass showing the size required by 
the picture, and the film is then placed 
under the mark. Paper is placed over 
the film and when the lid is closed down 
on the paper it pushes the window con¬ 
tact down, which closes the circuit, and 
the white lamp lights at once. The red 
lamp lights up but does not interfere with 
the white lamp. As soon as the lid is 
raised the white lamp goes out and the 
paper is ready for the baths. 
The idea of using the red lamp is to 

enable you to see the film and tell whether 
it is clear or not. 
This is the wiring: Bring wires in 

at back of box, run one side of line direct 
to white lamp, the other side direct to one 
side of window contact, run a wire from 
other end of contact to other side of white 

lamp, and where wires enter box connect 
across the line a small red lamp. 

Contributed by L. J. Hubeb. 

Electric Drawer Lock 

THE following is a description of a 
device which serves as a secret electric 

drawer lock. The superiority of this con¬ 
trivance over other electrical ones is that 
no buttons are used, a fact which makes 
it difficult to guess that it is an electric 
device, and renders it practically Impreg¬ 
nable. 

FIG I 

// 
Simple electric motor with double opposed mag¬ 

nets giving a balanced construction. 

rotor. The bracket is in turn screwed to 
the wooden base. 
The rotor is made from a disc-shaped 

piece of thin fiber upon which has been 
wound two colls of several turns each of 
fine smooth soft iron wire at right angles 
to each other as shown. The rotor is sup¬ 
ported on its shaft between two iron 
brackets so that it is directly in line be¬ 
tween the poles of the two magnets. The 
commutator is cut from heavy sheet cop¬ 
per and mounted on the rotor shaft. The 
brush is of sheet brass screwed to the 
wooden base and insulated from the rest 
of the frame. It is adjusted to bear on 
the commutator so that it “breaks” just 
as the rotor reaches “center” and “makes” 
when the rotor reaches the middle of the 
next division. 
The magnets must be connected so that 

opposite (attracting) poles face each 
other. They are connected in series with 
the commutator, brush and battery. The 
motor will then operate at high speed. 
It will also operate on alternating cur¬ 
rent but requires higher voltage than on 
direct current. 

Contributed by H. N. Yocom. 

THE END OF THE WORLD! 
The world must end some time 
—we all realize that—but HOW 
will it end? This is of tremendous 
interest to all of us. In the June 
issue of Science and Invention 
you will find discussed by an emi¬ 
nent astronomer the different man¬ 
ners in which it is thought possible 
that the world may come to an 
end. Do not fail to read this in¬ 
tensely interesting article. 

List of Electrical Articles 
Appearing in June 

“Science and Invention” 
Testing Cannons by Electricity. 
By Raymond Francis Yates. 

Photography with Electricity. 
New Electric Dirigible Hangar. 
Electric “Hold-Up” Preventer. 
Electrically Driven Model Airship. 
By C. A. Oldroyd. 

Experiments with Electrified 
Feathers. 

Home-Made Lamp Shades. 

FIG 

Latch and catch of 
drawer, to be operated 
with a nail or key, by 
contact points. 

2 
the lock for an electric 
by completing the circuit 
touching two unsuspected 

Fig. 1 shows the appearance of the 
catch which is screwed to the inside back 
wall of the' chiffonier at a height about the 
middle of the drawer. The pointed end 
of this passes through an opening made 
In the back of the drawer. Fig. 2 shows 
the appearance of the latch or strip, one 
end of which is screwed to the inside of 
the rear end of the drawer. (D) is a screw 
upon which the other end rests. (C) is the 
battery, (A) is a little nail, (B) Is the 
screw of the lock-plate. (E) is the catch 
already noted which penetrates the back 
of the drawer. 

In its natural position the latch (Illus¬ 
trated in Figs. 2 and 3) rests on the 
screw at (D), and holds the drawer at¬ 
tached to the catch. This makes it Impos¬ 
sible for the drawer to be opened. When, 
however, the circuit is completed by put¬ 
ting a metal object which may be a nail, 
a key, a penknife, a coin or the like, on 
(A) and (B), the circuit is closed, the 
electro-magnet attracts the latch strip, 
lifting it away from the catch, thus mak¬ 
ing it possible for the drawer to be re¬ 
moved. 

The rotor of the above motor which simply 
provides soft iron armatures for the magnets to 
attract. 

Printing Box 

THIS is a printing box which is very 
simple yet speedy in operation. The 

dimensions are 8x8x7 inches. A 50 watt 
lamp is placed in the center of the bottom, 
and is connected in series with a window 
contact such as is used for burglar alarm 
work. A red lamp placed in the center 
of the back of the box connected across 
the main line, is lighted while work is 
going on. 
There is a cover which works on 

FIG 3 

A very efficient and convenient box for use in 
taking photographic prints. There are two lamps, 
a red and a colorless one, operated by opening 
and closing the lid. 

How the drawer lock is arranged to have the 
catch opened and shut by electricity, the entire 
appliance being self-contained, even to the battery. 

It is very simple to keep an incon¬ 
spicuous key or nail at hand In order to 
complete the circuit. It is understood 
that it is not necessary to use the lock¬ 
plate and neither is it necessary to put 
the nail (A) at the place shown on the 
drawing. A couple of nails or screws can 
be driven in at convenient points and 
the same result will be obtained. This 
device has been found to work well in 
practice. 

Contributed by Jacob Schmidt. 
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Spool Motor 
By Habby L. Elder 

THE largest size sewing thread spool 
has a line drawn around its center, 

then four small holes are bored at equal 
distances around this line, which give the 
locations for the short large headed nails 
that are to be driven in so that their 
heads project all the same distance from 
the spool. The sort of nails that are used 

ROOFING 

the operation. Soon the spool will be 
spinning rapidly. 

Automatic Printer 
By Alton L. Spenceb A NEAT and efficient printing box for 

making photographic prints has as its 
principal feature an automatic switch 
which turns on a red light when the cover 
is raised, and turns off the red light and 
turns on the white light when the cover 
Is closed. All the wiring and mechanism 
is concealed. The cover is made in two 
sections as shown in the illustration. 
Bore a hole from H to D through the 

rear section of the cover. Bore another 
hole D to C in the fixed portion of the 
top to which the cover is hinged. A metal 
rod A is filed at either end to form 
shoulders. The reduced ends pass Into 
holes in metal plates or washers counter¬ 
sunk in the cover. The rod should have 
an eighth-inch play. The metal rod B 
is flat on one end and has a shoulder 
on the other. The end with the shoulder 
fits into a hole in a countersunk washer 
just opposite the plate at D. Rod B is 
pressed by the spring C, thus being held 
tight against the metal plate except when 
rod A is forced against it. Thus a con¬ 
tact is produced, when the front section 

Electric Torches 

A PAIR of artistic torches can be made from two three-inch flower pots, two 
four-inch flower pots with saucers and 
two wide-mouth pickle bottles. Two holes 
are drilled with a file in the saucers as 
shown. 
The pots are painted brown with burnt 

sienna and varnished. The bottles are 
first shellacked and after they are dried 
are painted with equal parts of raw sienna 

One of the simplest motors we have yet shown. 
A spool is the rotor, with large headed nails for 
armatures. 

for fastening paper roofs are the kind to 
use, although large headed tacks are 
nearly as good. 
The diagram shows clearly how these 

are arranged. The electromagnet is made 
by winding several layers of insulated 
wire on an iron bolt. The bolt is then 
fastened to a bent piece of tin which 
when fastened to the wooden base allows 
the bolt head to just clear the heads of 
the nails as the spool turns. 
Each end of the spool is covered with 

tin fastened in place with small tacks. A 
small dent in each end forms a pivot upon 
which the spool turns. In addition to 
these tacks, one end of the spool has four 
brads driven on a line drawn with a com¬ 
pass using the dent as the center. Each 
brad is driven on this line so that it is half 
way between the nail heads as shown in 
the figure. The brads must project one¬ 
eighth inch from the surface of the tin. 

Elg. 1 is a pattern for the two end 
supports upon which the spool turns. They 
are bent as shown by the dotted line. 

Fig. 2 is a cross section of the motor. 
Fig. 3 is a diagram of the assembled 

motor. 

Printing box for photographers, turning the 
light on and off automatically, as required, by 
the opening and closing of the lid. 

Perspective view of the spool motor, showing 
the four make-and-break points of the commuta¬ 
tor and the nails which act as armatures. 

To start this motor, turn the spool so 
that one of the brads touches the thin 
spring and then turn on the juice. The 
nail head that is above the magnet will 
be pulled towards it. This will break the 
circuit so that the nail will not stay op¬ 
posite the magnet. The weight of the 
spool appurtenances as put in motion will 
cause the spool to turn so far that the 
next brad will touch the brush and repeat 

of the cover is closed, the metal plate at 
H pushing against the rod A as the cover 
is pressed down, rod A in turn pressing 
against rod B. 
Cut out a slot underneath the D. C. hole 

about a quarter inch long to meet rod B. 
Thread a hole in the side of rod B to 
admit a screw about an inch long. To 
this screw' attach a piece of metal shaped 
like that shown at E then fasten screw 
to rod B. At F and G place spring metal 
clips In an upright position. 
Now for the wiring. Run one side of 

the line to one side of both lamps. Run 
the other side of the line to rod B. Then 
run one wire from F to the other side of 
the red lamp and another from G to the 
other side of the white lamp. 

It will now be seen that when the front 
portion of the cover Is open, contact will 
be made at F, lighting the red lamp. When 
the cover is pressed down, contact at F 
is broken, and contact is made at G, light¬ 
ing the white lamp. 

Very picturesque construction of an out-door 
electric lamp ; although it might be used indoors 
with good effect with the Mission type of furni¬ 
ture. 

and American red mixed with varnish. 
The figures are cut out of black paper and 
stuck on while the paint is still wet. 
The saucer is Inverted over the inverted 

four-inch pot and the connection of the 
socket made. The bottle is placed over 
the light and the small pot is Inverted 
over the bottle and stuck on w’ith putty. 
An incandescent lamp is placed in the 
bottle. Contributed by L. I. Dupuy. 

Hot Wire Guitar 

AN interesting musical instrument of 
electrical operation can be constructed 

out of a cigar box and a few parts simi¬ 
lar to those used on the ordinary stringed 
musical instruments. The illustration 
gives an idea of how the instrument is 
constructed. 
The one shown has but one steel string. 

The tension of this string is increased 
until It will vibrate at the highest musical 
note desired. The string is fastened to 
binding posts at each end, and a battery 
and rheostat are connected to the binding 
posts. As the current flows through the 
string, It heats the string, which expands, 
the tension decreases and the note is 
lowered. 

A one-string guitar, which is made to give th© 
different notes of the musical scale by being 
heated more or less by passing an electric current 
through the wire. 

By means of the rheostat the amount 
of current passing through the string is 
steadily controlled and hence any musical 
note desired can be obtained. By con¬ 
trolling the rheostat with one hand and 
picking the string with the other, music 
similar to that obtained from a Hawaiian 
guitar can be produced after a little prac¬ 
tice. If desired, two or more strings may 
be employed, with a rheostat for each 
string. 
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Burglar Alarm 

THIS is an extremely simple yet effica¬ 
cious alarm which operates by the 

least movement of the knob of a door. To 
the stem of the knob a straight projecting 
spring is attached and two nails are 
driven into the door, one on each side of 
the projecting piece, to act as contacts. 
A bell and battery are connected in 

series with the two nails as one terminal, 
and the metal work of the lock as the 
other terminal. It is necessary that the 
projecting piece be a spring so that the 
motion of the knob will not be interfered 
with by the nails. If anyone attempts to 
enter the house, as they turn the knob 
either way, the projecting piece will touch 
one of the nails, complete the circuit and 
ring the bell. 

Contributed by John Odenbach. 

How the reflector is made out of a piece of 
bright metal in the simplest possible way. 

pressure is released the switch springs up, 
breaking the circuit and extinguishing 
the lamp. 

Contributed by Harold Jackson. 

Electric Wax Melter 

THE apparatus illustrated Is easy to 
construct and is very useful in a shop 

when batteries are to be sealed, or in the 
home when canning fruit. 
The center can which holds the wax is 

three inches in diameter and four inches 
high with a one-half Inch hole In the cen¬ 
ter of the bottom to let the wax flow out, 
when the slide handle is pushed to one 
side. 
Around the center can a thin layer of 

asbestos about one-eighth inch thick is 
applied, and then about three feet of 
coiled resistance wire is wound on, after 
which another layer of asbestos is put on 
but much thicker than the other. 

The hole is covered by a pivoted slide 
with a handle on the projecting handle-end 
to prevent burning of the fingers. This 
slide is held over the hole by a small 
spring which is not too strong; when the 
handle is pushed to the left the wax is 
free to flow but as soon as the handle is 
released it goes back over the hole. 
A switch may be placed on the outer 

cover if so desired so that the heat can 
be regulated to keep the wax from getting 
too hot. 
Small legs are screwed to the bottom in 

order that the apparatus may be set down 
without spilling. 

If the constructor can obtain a lid for 
the center can it is advisable as It keeps 
the wax clean from dust and other col¬ 
lectings. 

Contributed by E. Muhlig. 

Carbon Rheostat 
Carbons from Brass or Copper 

Very simple burglar alarm. If the knob of the 
door is turned the least bit to right or left, it 
rings an alarm belt 

Flashlight 

THE case of this home-made flashlight 
is an empty automobile inner tube 

patch box or other similar round card¬ 
board box with a screw cover. The box 
should be about five inches long and two 
Inches in diameter. As shown at (B) the 
bottom of the box is cut out with the 
exception of a narrow flange. Back of 
this flange is placed a mica disc, to pass 
the light and protect the bulb. A 2.5 
volt flashlight bulb is soldered in the cen¬ 
ter of a cone-shaped reflector, which is 
placed back of the mica window as shown. 
The pattern for the reflector is shown 

at (A) ; it is made of bright tin. A 
two-cell flashlight battery is wrapped 
with paper until it is a snug fit for the 
box. The battery is held in contact with 
the bulb by the action of a short spring 
soldered to the inside of the cover as 
shown. A switch is then provided by a 
strip of spring tempered brass secured 
to the side of the box. One end is 
soldered to the metal ferrule while the 
other end is bent as indicated so that 
pressure on the raised part of the brass 
strip will cause it to make contact with 
the metal reflector, thus completing the 
circuit and lighting the lamp. When the 

We Pay One Cent a Word 

want good electrical articles 
on various subjects, and here 

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

So.l der S witch 

Multiple point rheostat, changing the resistance 
by installments, but with an extra carbon sliding 
contact to graduate the resistance to the finest 
degree. 

THE illustration shows an inexpensive 
rheostat which is capable of rather 

fine adjustment. The materials required 
for its construction are: 6 flashlight cell 
carbons, I switch arm, 6 contact points, 7 
short strips of thin copper or brass, 1 
piece of spring brass 1 % inches in length, 
7 old dry-cell binding-posts, 3 binding-
posts, some wire and a half-inch board 
5 by 7 inches in size. 
The illustration can be easily followed. 

Fig. 1 shows the completed rheostat. 
Fig 2 is a diagram of the mounting for 
the carbon (A), which slides in a groove 
and is used for finer adjustment. Fig. 3 
shows how the copper strips and the dry¬ 
cell binding-posts are fixed to connect the 
carbons. Wires which are connected to 
these strips by the binding-posts pass 
through holes in the base and then to the 
contact points. They thus serve to hold 
the carbons in place as well as to act as 
conductors. 

Contributed by Gebald P. Hawke. 

Circuit Opener and Closer 

Bottom 

Spring / Reflector^' Mica, 
Tule Patch Bok 
Effectual flashlight made out of a round box as 

the case, with home-made lamp reflector and bat¬ 
tery therein. 

Electric heater for melting wax or cement, use¬ 
ful where storage batteries are being repaired. 

A tin sleeve is put over this layer of 
asbestos and riveted by three lugs at the 
top to the center can which holds and 
protects the wire. 
To this outer cover the handle is fas¬ 

tened with the leads going through the 
handle from the coil to the cord and plug. 

Alarm clock which either opens or closes a 
switch according to the way in which the appli¬ 
ance is set. 
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THE appliance shown here operates by 
an ordinary alarm clock and it may be 

set so as to open or close a circuit when 
the alarm goes off. 
The gong is removed; the lever (B), 

fulcrumed near its center and pulled to 
the left closes the circuit, and when pulled 
to the right opens it. All this is clear 
from the Illustration. A horizontal strip 
(A) is pivoted to the upper end of (B) 
and there is a small projection arranged 
on its side, held in place by friction, so 
that it can be pushed to right or left. If 
pushed to the right, when the clock alarm 
mechanism commences to work, the vibrat¬ 
ing clfl^r will pull the upper end of (B) 
to the rert and close the circuit. But if it 
is set on the other side of the clapper, the 
upper end of (B) will be pushed to the 
right and the circuit will be opened. 
The device can be made with an alarm 

clock, a few old pieces of board, some 
strips of metal, two binding posts, two 
stove bolts and a few nails, and may be 
easily made with simple tools. 

This apparatus may be used to turn on 
lights in chicken houses early in the morn¬ 
ing, or to turn lights on or off in show 
windows or offices when employees are not 
about. By Its use egg production has been 
increased profitably. 

Contributed by Nobman L. Frey. 

Storage Battery Circuit Breaker 

sume that the current enters at B, and 
flows through the magnet (M), through 
contact points and out at B,. As long as 
current flows through the electromagnet 
the armature is held by the magnet, thus 
keeping the circuit closed. When the 
battery is fully charged, resistance Is 
offered to the charging current to the ex¬ 
tent of neutralizing the flow so that the 
magnet no longer holds the armature (A) 
and releasing it, opens the circuit. 
When first building the set the arma¬ 

ture must be adjusted so that it will fly 
back only when a weak current flows 
through the electromagnet. A piece of 
paper or thin leather may be cemented to 
the magnet poles to prevent adherence. 
Figure 2 shows the circuit breaker in 

use. 
Contributed by A. Siniseal. 

Another Mouse Trap 
By H. P. Clay 

THE lever release of the ordinary mouse 
trap requires an appreciable effort on 

the part of the mouse to operate it and 
if the animal is duly cautious and pos¬ 
sesses adequate intelligence the bait can 
be removed without much danger, as the 
trigger only works in one direction. This 
electrical trap works two ways and the 
spring is released by an electro-magnet 
energized whenever the mouse closes a 
very delicate “switch.” 
The parts of the trap are mounted on 

a wood base two inches wide and six 
- -

at the end of the Iron strip where the 
wire lever is held, to provide a better 
holding surface. A small electro-magnet 
is mounted close to the strip. Drive in a 
small nail by the side of the wire lever 
to prevent it from being drawn against 
the magnet, which might prevent its re¬ 
lease. 
For use adjust the thumb screws of 

the switch to a hair’s breadth separation 
from the brass strip. Next place the 
“loop” back and hold It with the wire 
lever ; the end of the lever is put in a 
“critical” position under the end of the 
iron strip. 
The slightest disturbance of the bait 

closes the circuit and the iron strip is 
drawn toward the magnet, releasing the 
wire lever. 

Motor Reversing Switch 
Connections 

THE direction of rotation of a D. C. 
motor can be reversed by changing the 

direction of the current in either the ar¬ 
mature or field colls. 

Diagram of connections for storage battery cir¬ 
cuit breaker, operating on alternating current; 
the circuit will be opened if the potential falls. 

W HEN charging storage batteries at 
home it is sometimes convenient to 

have a simple circuit breaker which will 
operate efficiently and without attention. 

Referring to the diagram in Figure 1, 
(M) is an electromagnet taken from a 
bell or buzzer and secured to the base by 
the brass strips (SS) ; the armature (A) 
is a 3% inch length of an alarm clock 
spring, whose end at (A) is first annealed 
and then bent two or three times in the 
shape shown. If desired, a small steel 
nut may be soldered to the end instead. 
The other end is fastened to a block of 
wood five-eighths inch high. C, C, are 
the contact points. C, being a binding post 
with a short piece of No. 14 copper wire 
through it, and C. a drop of solder on the 
armature. The diagram explains the cir¬ 
cuit and connections. 
The instrument is operated in the fol¬ 

lowing way : The armature is first pushed 

Ellectric mouse trap; this time the mouse closes 
a very delicate electric switch and inevitably 
brings about its own death by release of the 
spring loop. 

Enlarged view of Ura cut-out folly explained in 
the text 

against the magnet (M) and the current 
turned on. Since the binding posts Bi B, 
form a part of the charging circuit, as¬ 

inches long. As shown in the illustration 
the spring of an ordinary mouse trap is 
mounted on the base two inches from the 
end, the wire lever is also used but it is 
shortened to an inch in length and Is 
mounted in a reverse position. 
The “switch” is simple to make, but It 

must be very sensitive to slight disturb¬ 
ance in order to be practical. A strip of 
springy and thin brass one and one-
quarter Inch wide is held with a small 
L-shaped piece of brass. The double con¬ 
tact points are two small thumb screws 
sharpened to a point and held by a 
U-shaped piece of brass. This switch is 
placed three-fourths of an inch from the 
end of the base as shown. The “loop” 
must clear the switch with a safe margin. 
A hole is cut in the brass strip to hold 
the bait. 
The lever release Is a springy iron strip 

an inch long and half an Inch wide. The 
strip is held by an L-shaped piece of brass 
placed so that the other end of the strip 
barely touches the end of the wire lever. 
It Is advisable to make a small “L” bend 

Very simple arrangement by which one throw 
of a switch reverses the direction of rotation of a 
motor, by reversing the current through the ar¬ 
mature. 

The illustration shows the simplest way 
to accomplish this reversal of the current. 
A double-pole double-throw knife switch 
Is used. The line and motor terminals 
are connected as shown by the solid lines. 
The dotted lines show the connections at 
the back of the switch. As can be readily 
seen, with the switch in one position the 
current will flow in one direction, in the 
other position, the current will be re¬ 
versed. 

Contributed by Harold Jackson. 

Safety Fuse 

THE Illustration shows a fuse which la 
easily constructed. 

A piece of fibre about two Inches long, 
one inch wide and one-eighth inch thick is 
the base. A hole Is drilled at each end 
for binding posts, and two pieces of thin 
brass one-half Inch wide are held down 
on the fibre by the posts. 
A piece of Christmas tree tinsel is put 

under the brass pieces and secured with 
the screw as shown. The device may be 
used as a connector and will give a longer 

Exceedingly simple safety fuse constructed of 
a bit of tinsel or other similar mate risk 

life to batteries where used to run trains, 
motors, etc., as the fuse can be replaced 
many times. 

Contributed by John Saboda. 
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Three Switch Lighting Circuit 

THE system of making It possible to 
open and close a circuit from two dis¬ 

tant points by using three wires and two 
switches, is quite well known. 
Here we have a variation In which 

there are three switches used. There Is 
a two-pole switch at the house which 
will light the garage lamp; we have an¬ 
other at the garage which will light the 
same lamp ; both of these are identical. 
At an intermediate point in the line 

where it is also desirable to have the 
power of turning the lamp on and off, 
there Is a double pole, double throw 
switch. 

If the circuit is studied out, it will be 
seen that as long as the switches are kept 
closed, no matter how, they will either 
keep the light going or by reversing the 
position of any one of them, if the light 
is not going, the light will then be brought 
Into action. The one point is that the 
switches must always be closed. 

It is fair to assume that the windows 
of the garage would show whether the 

tion in design it can be made to serve a 
number of other purposes, such as that 
of a floor lamp, etc. 
The upright and base supports are of 

wood. The upright is about five and one-

DR D.T SWITCH 
AT GARAGE 

With screws and nails countersunk and 
holes puttied and two or three coats of 
mahogany or other stain and the addition 
of a switch plate, a very neat fixture is 
the result. The two wardrobe hooks may 
be added if desired. They will be found 
very handy and useful if the device is 
used in halls or bedrooms. 

If a rosette ceiling fixture is available 
the cap may be unscrewed and direct con¬ 
nection made to it, therefore making this 
light independent of the other. If not 
a swivel plug should be used so that a 
connection can be made to a two way plug 
or base receptacle. Enough wire should 
be used to make the lamp portable. 

Finally it would be well, although not 
necessary, to weight the lamp with lead at 
bottom. 

Contributed by Charles C. Bartlett. 

Commutator Polishing Block 

An improved three wire, three switch connection 
for a garage or outbuilding, so that it can have 
its lamps lighted and extinguished from three dif¬ 
ferent places. 

70 SUPPLY CURRENT 

light is burning or not, so that one will 
know how to throw the switch. 

Contributed by J. G. Kyper. 

Light for Push Button 

IT seems that my callers who are in a hurry cannot find my door bell button 
at night, and hammer on the door, when 
a bell would waken me much quicker. 

Stepping on the door mat presses on a switch, 
closes the circuit and lights the little lamp imme¬ 
diately above the push button, to show where it is. 

I therefore placed a small flashlight 
bulb just above the push button, in such 
a position that it lights up as soon as 
a visitor steps on the door mat. Now 
my night visitors do not have to pound 
on the door to wake me. They soon per¬ 
ceive the push button which rings the 
door bell. 
There is a spring switch under the mat 

which operates the little lamp. 
Contributed by 

Tbumon Knapp Buckley. 

Standard Hall Lamp 

THIS device was made especially for 
use in a hall where, at times, a rather 

dim light was desired for an extended 
period. For want of a better name it can 
be dubbed a Hall Light. It can also be 
used in bedrooms and other parts of the 
house to advantage. With a little varia¬ 

Simple and solid construction of a standard hall 
lamp, which can be considerably modified in the 
direction of more or less ornamentation or period 
character. 

half feet high and made of one-half inch 
material and nailed to form a three inch 
square. The base supports can be sawed 
from one and one-half or one and three-
quarter inch material. These supports 
may be sawed in many forms and as 
much time as desired may be spent on 
them. It is possible that the legs of 
some old furniture can be used. The 
base supports are screwed to the upright 
as shown. 
An opening is made for the flush switch 

at the desired height, no receptacle box 
is necessary. Ordinary lamp cord is used 
for wiring. After connections are made 
to flush switch and it is screwed in place 
the wires are brought to the top of the 
upright. 
Two holes are bored in the wooden base 

of the electric light receptacle at the top, 
to allow wires to pass through ; the base 
is then nailed in place In upright. The 
receptacle is screwed to the pillar top and 
wires are connected to the receptacle. 
This particular shade is colored and 

was formerly used on a kerosene lamp 
and has holes at top and bottom. The 
moulding running around the upright is 
fitted to receive the shade. The upright 
protrudes three or four inches into the 
shade, as shown. This makes it impossi¬ 
ble for It to come off except when lifted 
above the upright. 
To further insure against the shade 

coming off, when carried, and to eliminate 
rattling, a wire fastened to two screws 
in the upright is brought above the elec¬ 
tric light bulb, as shown. The wire is 
fastened to a spring (a piece of curtain 
spring will do). A small hook is screwed 
into a can cover, such as a paint can 
cover, which just about fits the hole in the 
top of the shade with the edges overlap¬ 
ping. The hook should be soldered to the 
cover or a little lead may be poured over 
the screw part of the hook where it pro¬ 
trudes through. The cover is then hooked 
Into the spring which draws it into place 
and holds the shade firmly. 

End view of a polishing block resting on a com* 
mutator, to show how it operates to smooth the 
surface. The saw-cut for holding one end of the 
strip of sand paper will be seen on the left. 

THE surface of the commutator on a 
motor or dynamo should always be 

bright and smooth. Of course the proper 
way to resurface the face of a commuta¬ 
tor is to have it turned down from time 
to time on a lathe. 
However, it can usually be kept In good 

Enlarged view of the polishing block; the great 
point is to have its curve exactly fit the periphery 
of the commutator. 

shape with the tool shown here which is 
made of a block of wood, preferably white 
pine, about two inches thick. It is cut 
into the shape shown with the lower end 
curved to fit the commutator. After being 
sawed to an approximate fit, it is brought 
down to a perfect fit by placing a sheet of 
sand paper on the commutator, sand side 
up ; the block is then rocked back and 
forth on the sand paper until the block fits 
perfectly. A strip of No. 00 sand paper as 
wide as the block is then applied in the 
manner shown, one end being secured in 
the saw cut at one side. 
The block is held against the commu¬ 

tator while in motion and is moved in and 
out so as to cover the whole length of 
the commutator. Such treatment will keep 
the surface in good condition if applied 
whenever the surface becomes discolored. 

Contributed by Harold Jackson. 
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Wire Table-Lamp 

AN efficient and ornamental table-lamp 
may be made of brass wire, as shown 

In the accompanying illustration. 
Six long strands of the wire are as¬ 

sembled as indicated by the cross-section-

able to re-wind the wire from the secon¬ 
dary of a Ford spark coil, into efficient 
audio frequency transformers for use In 
radio sets, with a great saving of time. 
Besides, coils wound in this way will be 
better looking than if done by hand. 

All that is necessary in mounting the 
drill for this purpose is a base, of hard 
wood, and two wooden blocks, cut as 
shown in the accompanying illustration. 
These blocks allow for the freedom of 
turning the drill, and give plenty of room 
for winding the wire. The drill is fast¬ 
ened solidly to the blocks by small metal 
strips as shown. The drill should be 
mounted so that the left hand turns the 
drill and the right hand is free to feed and 
guide the wire, (provided you are right 
handed). 
A very efficient form is shown for wind¬ 

ing the coils on. This may be a long bolt, 
or a piece of threaded brass rod, with a 
wooden or metal cylinder slipped on it, 
with a washer on each end to prevent the 
wire from running or sliding off. The 
washers and cylinder are fastened solidly 
to the bolt or rod with nuts. It is a very 
easy matter to guide the wire straight, as 
one turn will fall closely beside the other. 

Contributed by Evebmont Fisel. 

the hour hand. Fix the two pins (A) and 
(B) through the dial at about the level 
of the top of the wheel (B) a little higher 
than (A). Solder the two strips of copper 
to these pins so that their free ends over¬ 
lap and make the connections to bell and 
battery at the other ends of the pins at 
the back of dial. The arrangement is 
clear from the diagram. 

^-2 

A table lamp whose standard shade support and 
foot are all made of wire. 

al view (A), a length of lamp cord form¬ 
ing the central core or heart. About these, 
for the length of several inches, a sep¬ 
arate strand, the seventh of the brass 
strands, is wrapped in close coils. 
The short projecting strand ends at the 

foot are spread and fastened in a block 
of hard-wood, as shown, to provide a sub¬ 
stantial base. The upper strands, which 
are longer, are separated and twisted into 
two spirals, each containing three wires. 
These are bent in arcs to join, at a point 
eight inches above, where they pass 
through a steel washer and spread down¬ 
ward, individually, to become attached to 
the hoop (B). This provides the skeleton¬ 
form for the shade which may be a cover¬ 
ing of silk, paper or other material. 
The socket and lamp are then placed in 

position, attaching the lamp cord, and the 
lamp is complete. 

Contributed by G. E. Hendrickson. 

Coil Winding by Drill 

THE RADIO BEGINNER 
Do not fail to follow the new 

Radio Beginners’ Series in Radio 
News. If you are at all interested 
in radio and have thought to take 
it up this is the time to do it. 
Radio News prints monthly in this 
new department articles in such 
simple language that even your 
mother and sister can understand 
what it is all about. 

Aside from this special feature, 
the June issue of Radio News is 
again an all-star issue, containing 
articles by such eminent authorities 
as Dr. J. A. Fleming, W. Palmer 
Powers, Prof. B. C. Bazzoni, Prof. 
John H. Morecroft, Capt. Woolver¬ 
ton, John L. Reinartz and many 
others. 

List of Interesting Articles 
Appearing in the June Issue 

of “Radio News” 
Radio Broadcasting in Great 

Britain. 
By Dr. J. A. Fleming. 

The History of Radio. 
New Army Control Station at Fort 

Leavenworth. 
By Captain R. B. Woolverton. 

The Radio Receiver in Camp. 
By W. Palmer Powers. 

Detecting Music with Nitrogen 
Tube. 

By B. C. Bazzoni. 
The Vacuum Tube and How It 

Works. 
By Professor John H. Morecroft. 

Hints on Receiving Sets. 
By Louis Frank. 

A simple contact for an alarm clock; a wheel 
with all the teeth filed oft except one is the 
effective aient for producing a good electric con¬ 
tact by cam action for ringing the alarm. 

To set the clock, move the hands around 
to the hour at which an alarm is re¬ 
quired to ring. Then adjust the special 
wheel so that the tooth points at 12 and 
bend copper strips so that they just touch. 
When the tooth moves around they will 
spring apart again and break the con¬ 
tact. (The clock in the diagram is set 
to give an alarm at 6 hours 45 minutes). 
The clock may be in any place, but bell 

and switch should be near the bed. The 
switch is to prevent prolonged ringing 
after one has awakened and also to pre¬ 
vent ringing at the corresponding time in 
the evening. It need only be thrown in 
when one Is retiring. 

Unless the dial is made of a non-con¬ 
ductor the brass pins (A) and (B) should 
be insulated. 
One advantage of this method is that 

alarms in several rooms may be rung 
from the one clock. 

Spark Plug Rain Alarm 

A FUNNEL (A) of convenient size is 
secured or is cut off at the spout 

and enough for a spark plug to fit snugly 
into it. Salt is put into the hollow of the 
spark plug. 

A hand driU, which always has multiplying 
gear, is used by mounting on a support to wind 
coils of wire for electric purposes. 

AN ordinary drill may be used very 
successfully in winding colls, espe¬ 

cially if a very small wire is employed. By 
the method shown herewith, I have been 

Electric Alarm Clock 
By Oscab S. Merne, Cork, Ireland 

FOR a person who has to rise at the 
same hour each morning and requires 

the assistance of an alarm clock, the elec¬ 
tric alarm clock shown will be found sim-

P1 An^hat is required besides an ordinary 
clock, electric bell and battery, islan ol« 
clock wheel, two brass pins and two nar¬ 
row copper strips (three-sixteenth inch). 

File all the teeth but one oft the clock 
wheel and fasten it on the pinion of 

A «park plug at the bottom of a funnel provide» 
a very sensitive rain alarm. 

It Is then put in a convenient place and 
connected to battery and bell as shown. 
The alarm will sound a very short time 
after it starts raining. A jam nut can 
be extemporized to hold the plug firmly 
in place. 

Contributed by D. Currey, Jb. 
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IN thi« department are published various tricks that can be performed by means of the electrical current. Such tricks may be used for entertaining, 
for window displays, or for any other purpose. This department will pay monthly a first prise of $3.00 for the best electrical trick, and the Editor 

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

Electric SHock ¡Lamp 

Results of incautiously picking up the trick 
flash-lamp. The victim gets a severe enough 
shock to certainly startle him, if we may trust ap¬ 
pearances. 

MUCH amusement can be had with the 
little shock lamp shown in the illus¬ 

trations. It is simply an electric flash¬ 
light case in which are placed a dry cell 

and an induction coil, so connected that 
when a person pushes the button to light 
the lamp, he receives an unpleasant shock. 
By laying it in plain sight on a table or 
stand it is very innocent looking and 
when one sees it nine chances out of ten 
he will pick it up and press the button. 
The construction of the Instrument de¬ 

pends upon the type of flashlight case 
used. A metal one is preferable, as the 
metal case acts as one electrode through 
which the shock is received. The case is 
connected to one of the secondary leads 
of the induction coil. The other lead 
connects to the push button, which must 
have a metal top well insulated from the 
case. The push button also closes the 
circuit through the primary of the coil. 
No lamp is used. When the button is 
pressed, current flows through the coil. 
On releasing the pressure the circuit is 
interrupted and a high voltage is applied 
between the button and case, which is 
held in the individual’s hand, and he 
receives a harmless shock. 
Of course only one flashlight cell is 

used, and the induction coil must not be 
any larger than the cell. It should be 
made up of a bundle of iron wires as long 
as the cell and one-quarter inch in di¬ 
ameter. Fiber washers at each end hold 
the windings. The primary may be wound 
with two layers of No. 26 enameled wire 
and the secondary wound over this. The 

Dry cell— 

Secondary 
Winding' 

Details of construction of the trick flashlight, 
which gives a shock when anyone presses the 
alleged lighting switch. 

secondary is wound with very fine wire, 
about No. 36, and the bobbin should be 
completely filled with this. A layer of 
tape should be wound over this winding 
as a protection. 

Mysterious Lamp Crystal Gazing Globe 

TAKE a spark coil and put it on either 
14, 8, or 6 volts A. C. or D. C. Run 

a wire from one of the secondary ter¬ 
minals to a little metal plate so you can 
touch it unobserved. 
Then, when ready to surprise and im¬ 

press the audience, touch this plate with 
one hand and hold an electric light bulb 
by the base in the other. Request some¬ 
one to step forward and all you have to 
do is put it against his body anywhere 
and it will light up with a pretty bluish-
violet light, like a violet ray. Put a 
small metal cap or tinfoil on top of each 
bulb and connect it to the coil. 

Contributed by Leslie F. Carpenter. 

THIS is a novel use for burned out 
electric light bulbs which presents an 

interesting pastime. A burned out bulb 
without a tip, a card board mailing tube, 

SPARK COIL 

Reproduction with a discarded electric light 
bulb of the astrologists’ famous crystal gazing 
globe. 

▲ neat experiment available for the conjuror 
or for display in a store window. A lamp is 
mysteriously suffused with a violet light. 

a flashlight bulb with socket and a battery 
are the main parts of this outfit, “a crys¬ 
tal gazing globe.” 
The brass base of the bulb is carefully 

removed from the stem. A small hole is 
filed into the former bottom of the globe. 
A piece of cardboard mailing tube four 

TricK Geissler Tube 
inches long is covered inside with black 
velvet and set upon a turned wooden 
base. About midway between top and 
bottom of the tube a piece of wood is 
fitted with a hole in the center; beneath 
this is a lamp and battery. A picture 
transparency on a piece of film is placed 
over the hole. A small push button switch 
is concealed beneath the velvet. Next the 
polished globe is glued to the top of 
the globe. 
To operate the ‘‘gazing globe” the per¬ 

son looks into the globe and the operator 
presses the switch. The picture is shown 
quite clearly in the glass. 

Contributed by Wilmot Wood. 

PROCURE two upright posts (P) and 
suspend the tube by shoe strings 

Shoestring suspension of a Geissler tube, giv¬ 
ing a mystifying effect, as the wires which oper¬ 
ate it are carried down inside the shoestring so 
as to be concealed completely. 

(Concluded on page 473) 
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Latest Electrical Patents 
Telephone Receiver Electric Connectors Electric Fence 

The telephone receiver shown is claimed to be 
very efficient. The permanent magnet is curved 
as shown and the electromagnet, through which 
the armature passes, is supported by it. The 
armature is supported by a spring and is alter¬ 
nately attracted to the north and south poles of 
the permanent magnet as telephonic currents pass 
through it. 
Patent 1,482,588 issued to George M. Stratton. 

Often it is desirable to make firm electric con¬ 
nections without the use of solder. In the illus¬ 
trations, sleeves are provided which are firmly 
pressed around the conductors. The wires are 
first twisted or corrugated as shown. 
Patent 1,482,288 issued to Charles A. Deuscher. 

Permanent Magnet Charger 

The object of this invention is to provide an 
electrified fence to confine live stock within cer¬ 
tain limits. The fence is electrified only when 
the animal attempts to pass. Pressure on the 
fence closes a relay circuit which in turn operates 
a high tension induction coil. 
Patent 1,483,005 issued to Albert Duy McNair. 

Simple Buzzer 
CONTACTS 

Electric Phonograph Drive 

ciagnet (armature: GON 

Cheapening the cost of manufacture is the main 
object of this invention. The buzzer magnet has 
a straight flat iron core and the armature is also 
of sheet metal parallel to it. The ends are bent 
down, forming the pole tips. The sectional draw¬ 
ing shows its use for ringing a bell. 
Patent 1,483,682 issued to Joseph R. Rostron. 

A permanent magnet is much stronger if its 
magnetic circuit is not broken after it is charged. 
This charger is designed to charge magneto mag¬ 
nets, and is of similar shape to the armatures 
used in these magnetos. After the magnet is 
charged, the regular armature is slid into the 
permanent magnets in place of the temporary 
charging armatures without interrupting the mag¬ 
netic circuit. 

Patent 1,484,619 issued to Eli J. Blake. 

Dry Cell 

This mechanism comprises a special induction 
motor that has a metal disc rotating between 
two A. C. magnets. This disc, or armature is 
geared to the turn table. A governor is also 
provided to regulate the speed. 

Patent 1,481,898 issued to Chester I. Hall. 

Amplifier 

GAS 
TUBE 

Advertising Device 

A relay depends for its action upon the per¬ 
centage change in its effective ampere turns. To 
make the instrument more sensitive to changes 
in line voltages, which affect the ampere values, 
the circuit illustrated herewith may be used. The 
relay has two windings opposing one another, 
connected directly across the line, so that mag¬ 
netic attraction to the armature is zero. Across 
the upper coil is a gas tube, such as a neon tube, 
which has a voltage current characteristic curve 
nearly parallel with the current axis. This tube 
maintains the potential across the upper coil prac¬ 
tically constant while that of the lower coil varies 
and causes a varying attractive force on the arma¬ 
ture. 

Patent 1,477,668, issued to F. Schroter. 

To increase the shelf life of dry cells, a her¬ 
metically sealed cap is placed on them and the 
air is partially exhausted. The partial vacuum 
is obtained by the condensation and cooling of 
vapors of alcohol, ether, etc. By doing this, gases 
evolved in the cell are partially withdrawn. In 
one of the illustrations is shown a cell with a 
hollow carbon so that liquid can be inserted, 
which is rapidly absorbed by the cell previously 
kept partially evacuated. 
Patent 1,484,779 issued to George W. Heise. 

Photographic Sound Recorder 

Electric Lamp 

Very pleasing effects are claimed from this 
lamp. Between the lamp and the outer globe is 
a chamber filled with colored liquid, that diffuses 
the light and gives it a uniform color. 

Patent 1,483,716 issued to Bruno B. Cho in ski. 

This device is used primarily for talking mov¬ 
ing pictures. The sound waves striking the micro¬ 
phone are reproduced electrically and amplified by 
the two vacuum tubes. The currents then affect 
a miniature arc light in a gas filled chamber. 
The arc is supplied by high frequency, inaudible 
currents from the second vacuum tube. These 
currents are modulated by the first tube. The 
light therefore fluctuates in accordance with the 
sound vibrations and the varying light is photo¬ 
graphed in the film. 
Patent 1,482,119 issued to Lee De Forest. 

The rising current of air due to the heat of an 
electric lamp causes the peculiar lighting effects 
in this device. Directly over the lamp is a cylin¬ 
der having perforations so as to cast shadows on 
the outer globe as it rotates in one direction, and 
over this is supported another propeller wheel 
carrying miniature aeroplanes which rotates in the 
opposite direction. 

Patent 1,483,269 issued to W. G. Barker and 
F. O. Read. 

Electric Heater 

In this heater the liquid to be heated acts as 
the heating unit. The electrodes are placed in 
a special chamber, so that as steam is generated 
the pressure forces the liquid out of the chamber 
and automatically reduces the current flow or 
shuts it off entirely, as steam is an insulator. 

Patent 1,483,280 issued to Floyd H. Cherry. 
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THE idea of thi» department is to present to the layman the danger» of the electrical current in a manner that can lie understood by everyone, and that 
will be inrtructive. too. We have given monthly prize» of Í3.00 for the beat idea on "»bort-circuita." Look at the il ustrations and »end u» your own 

"Short-Circuit.” It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will have a 
good chance to win the prize. It ia not neceasary to make an elaborate sketch, or to write the versea. We will attend to that. Now let a see what you can do I 

Here lies the body 
Of Old Bill Zime. 

He changed both fuses 
At one time. 

—Henbt Ahleman. 

This tombstone marks the spot 
Where lies Joseph McPheeter. 

Whose feet were grounded 
When his hat touched the meter. 

—Enbique Cobbal. 

We say good-bye 
To Mary Flynn. 

Into her heating pad 
She stuck a pin. 
—Evelyn M. Watson. 
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HOUSTON WELL 
DRILLER KILLED 

BY LIVE WIRE 
HOUSTON, March 2O.—James 

Echols, well driller, was electro¬ 
cuted this afternoon while nt work 
on a’ water’ well in a suburb. 
He lifted* á pipe ‘which 'came- Jn 

contact -with a live wire. 
The wlr¿. broke and a strand 

wrapped around his leg. 

GETS SHOCK FROM 
ELECTA IC HEATER 
GALT, Jan. 21.—An accident similar 

to one which recently proved fatal in 
London was reported here to-day. Mrs. 1 

A. Simmons. 77 Water street south, was 
taking a bath There was a small elec¬ 
tric heater in the room, and as it was 
slightly cold she decided to bring the 
heater closer to the tub. She toox held 
of the handle and received 
«h ich threw her down ir 

shock, 
tub. 

Cli 
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mJ 
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Cold ’neath this sod, 
Lies Willie the Bug. 

His water gun shot 
At the connecting plug. 

—Bybon Laycock. 

»çiet y 

f date 
week. 
\ Sou-
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striking her head and also pulling the 
heater upon her. with the current still 
on. Her tries for help were heard by 
her husband in another part of th« 
house, but his firat attempt at rescue 
was blocked, the bathroom door being 
locked. He went outside, and obtaining 
a latter, broke in the bathroom window. 
The heater was still burning. He 
promptly turned off the current, but 
not before his wife had been painfully 
burned about her chest, limbs and one 
hand. 
were not serious 

is stated that her injuries 

id 

Down under this sod 
Lies old Bill Hughes. 

He held to a pipe 
While fixing a fuse. 

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

1. Not more than three questions can be answered for each correspondent. 
2. Write on only one side of the paper; all matter should be typewritten, or else written in ink. No attention can be paid to penciled letters. 
8. Sketches, diagrams, etc., must always be on separate sheets. ... . 
4. This department does not answer questions by mail free of charge. The editor will, however, be glad to answer special questions at the rate of 

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

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

Battery Charger 
(424)—G. E. Forest, Flushing, N. Y., 

writes : 
Q. 1.—I have a charger that operates 

on a 110-volt 60-cycle line, but recently I 
tried to charge a battery in New York 
City with the result that the fuses were 
blown out. Was this because direct cur¬ 
rent was used? 
70 no V. O.C.LINE 

Apparatus for charging a storage battery; a 
bank of lamps is used to cut down the current 
and the switch is to be thrown into such a posi¬ 
tion that the lamps will light with less than nor¬ 
mal brilliancy. 

A. 1.—Yes. Many of the electric light¬ 
ing circuits in New York City are direct 
current, and an A. C. charger will not 
work on D. C. 

Q. 2.—How can I charge the battery on 
a D. C. line? 

A. 2.—All that is necessary is to con¬ 
nect the battery to the line in series with 
a resistance which may be five 100 
watt lamps placed in parallel. This will 
allow about five amperes to pass and 
charge the battery. Care should be taken 
to connect the battery properly to the line 
so that it will charge and not discharge. 
With a double-pole double-throw knife 
switch connected as shown in the dia¬ 
gram, the connections can be reversed so 
that the current passes in the proper di¬ 
rection. With the switch thrown to one 
side the lamps will light up more 
brilliantly than when the switch is 
thrown to the other side. The switch 
should be left in the position in which the 
lamps are lighted less brilliantly. 

Polarity of Telephone Magnets 
(425)—William Dumont, Los Angeles, 

Cal., asks : 

How to test the polarity of a telephone, to con¬ 
nect it so that use will not weaken its polarity. 

Q. 1.—Please give a simple diagram 
showing how to test the polarity of tele¬ 
phone receiver magnets, so that when con¬ 
necting two or more telephones in series 
the battery current flowing through them 

will tend to strengthen rather than 
weaken the permanent magnets in the 
telephones. 

A. 1.—There are many methods of de¬ 
termining the polarity of telephone re¬ 
ceivers. Most of them are quite compli¬ 
cated. The diagram shows a simple 
method, taken from Radio Electricité of 
Paris. For this test a sensitive D. C. 
milliammeter is required, one which has 
a full scale reading of not more than one 
milliampere. The telephone receiver is 
connected to the ammeter as shown, and 
the cap of the receiver is removed. While 
carefully observing the meter, the dia¬ 
phragm of the receiver is quickly re¬ 
moved. The meter needle will be de¬ 
flected, and the direction at which it is 
deflected depends upon the telephone con¬ 
nections. Upon placing the diaphragm 
back on the receiver, the pointer will be 
deflected in the opposite direction. If one 
winding of the receiver opposes the other 
winding of the receiver, there will be no 
indication on the meter, and the con¬ 
nections to one of the coils should be 
reversed. 
This much refers to double pole re¬ 

ceivers tested singly. We now come to 
head sets. 
To determine if two receivers of a 

double head set are properly connected, 
connect the terminals of the head set to 
the ammeter and remove the diaphragm 
of one of the receivers and then that of 
the other, and note if the needle is de¬ 
flected in the same direction In both cases. 
If not, reverse the connections to one of 
the receivers. 
The explanation of this phenomenon is 

very simple. While removing or replac¬ 
ing" the iron diaphragm of the receiver, 
the reluctance of the magnetic circuit is 
Increased or decreased, and the flux pass¬ 
ing through the coils is decreased or in¬ 
creased, as the case may be. This in¬ 
duces a current in the windings of the 
receiver and the direction of the current 
flow is indicated by the meter. Of course 
this phenomenon will take place only with 
polarized receivers, or those having per¬ 
manent magnets. A non-polarlzed re¬ 
ceiver may be polarized by passing the 
current from a battery through the coil. 

Pump Switch 
(426)—Armand Cyr, Chicago, Ill., asks: 
Q. 1.—Kindly explain fully how to 

make a switch operating a small pump 
motor to be controlled by a water tank 
as follows: The switch is to be closed 
when the tank is almost empty and 
opened when the water in the tank is 
approximately three feet deep. 

A. 1.—There are several ways in which 
this can be accomplished with the use of 
floats, but the exact mechanical construc¬ 
tion depends upon the size and shape of 
tank used. The illustration shows one 
method which may be used or it may sug¬ 
gest other methods to suit your individual 
requirements. A float at the end of a rod 
that passes through a hole in the switch 
handle operates the switch. On the rod 
are two stops, three feet apart. When the 

tank is almost empty, the upper stop pulls 
the switch lever down, which closes the 
circuit and the pump starts; when the 
water is three feet deep the lower stop 

Simple arrangement for shutting off a motor 
which pumps water into a tank. When the water 
reaches the upper level a float rises and shuts off 
the current. 

pushes the lever up and opens the circuit, 
thus shutting off the pump. A spring on 
the switch lever gives it a snapping action 
so that it will open the circuit quickly 
and prevent a slow burning arc. 

Soldering Iron 
(427) —Earnest Rlederhausen, Nash¬ 

ville, Tenn., asks : 
Q. 1.—Please show how to construct a 

small electric soldering iron, having a 
one-half Inch copper tip, for use on 110 
volts. 

A. 1.—The Illustrations show the con¬ 
struction of such an Iron. The heating 
unit is wound on a copper rod, as shown. 
The rod should first be insulated with 
asbestos paper. The amount and size of 
wire should be determined by trial. Two 
or more layers may be added by thor¬ 
oughly insulating them with asbestos 
paper as bare resistance wire, such as 
nichrome or german silver, Is used. A 

RESISTANCE W/RE 
BRASS TUBE CORRER TIP 

A ft 

ASBESTOS BOARD 
WOOD HANDLE CORRER ROD 

*- k- - *4 
Detailed presentation of a soldering iron heated 

by a resistance wire coiled around its stem. 
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copper tip is screwed to the end of the 
copper rod as shown, so that new tips 
can be substituted from time to time as 
they wear. The rod with the heating coil 
is supported in a brass tube with two 
asbestos board spacers, cut to the dimen¬ 
sions shown. The holes through the as¬ 
bestos board, rod, and tube should be 
drilled after assembling the parts. The 
two connecting wires pass through one of 
the asbestos insulators, and a knot is tied 
in the cord so that it will not pull through 
the wooden handle. 
To determine the amount of resistance 

wire to wind on the rod, first select a 
length of a certain sized wire, about 28 
or 30 B. & S. and connect a long length 
of it to the 110-volt line, using six-ampere 
fuses in the circuit. The wire will be¬ 
come warm. Then gradually decrease the 
length of the wire until it gets so hot 
that it glows at a dull red. If an am¬ 
meter is handy the current should be 
measured, and should not exceed two or 
three amperes. After the proper length 
of wire is determined, it is wound on the 
copper rod in two or three layers and well 
Insulated with asbestos paper. 

Telephone Queries 
(428) —Howard G. Meyers, Elmhurst, 

N. Y., inquires: 
Q. 1.—Can a Packard spark coil be used 

as a telephone induction coil? If so, 
how? 

A. 1.—Yes. It may be connected in the 
circuit the same as an ordinary induction 

Using a Packard induction coil on a telephone 
circuit, with a battery of 6 to 12 volts and two 
grounds. 

coil. That is, the primary should be con¬ 
nected to a battery of 6 to 12 volts and 
a microphone. An ordinary telephone 
transmitter is the best type of microphone 
to use. The diagram shows the connec¬ 
tions. 

Q. 2.—Can an audio frequency amplify¬ 
ing transformer be used for the same pur¬ 
pose? If so, what would be the most 
efficient ratio? 

A. 2.—The audio transformer may be 
used for the same purpose, but it will not 
be very efficient on account of the high 
resistance of the primary winding. This 
resistance is in the neighborhood of 1,200 
ohms, and when used with the ordinary 
microphone of about 20 ohms the results 
will not be satisfactory. The transformer 
will not pass enough current. If one is 
used, one of a high ratio is preferable, 
one of about 10 to 1 ratio. 

Q. 2.—Is the Skinderviken button really 
as good as advertised? How much cur¬ 
rent is needed to allow it to pick up any¬ 
thing said in a room 12 by 12 by 12 feet 
and carry the words about 200 feet? 

A. 2.—This depends upon who advertises 
it. It is no better or rather no more 
sensitive than the ordinary telephone 
transmitter, but on account of its small 
size it is easily placed in out of the way 
places and is very convenient for experi¬ 
mental use. It may be used in the above 
room, but a vacuum tube amplifier is 
recommended with Its use. About one-
quarter ampere should pass through the 
button for best results. 

suring the A. C. input and the D. C. 
output of a mechanical rectifier? 

A. 1.—The A. C. input of the rectifier 
should be measured with a wattmeter 
when the rectifier is operating at full ca¬ 
pacity. The wattmeter will indicate the 
correct amount of watts delivered to the 
device, but if a wattmeter is not available 
an ammeter and voltmeter may be used. 
Simply measure the voltage across the 
rectifier and the current passing through 
it. Multiply the two and the product will 
be the watts. This will not be exactly 
correct because the rectifier will not be 
operating at unity power factor. It will 
be accurate enough for most purposes. 
The D. C. output should be measured 

in the same way ; that is, by using a 
voltmeter and ammeter. The ratio of 
the output in watts to the input will be 
the efficiency of the instrument. 

Q. 2.—Is all the current on the D. C. 
side suitable for charging storage batteries 
or does any A. C. pass? 
A. 2.—This depends upon the rectifier. 

In your case we will describe a mechani¬ 
cal rectifier, and refer to the curves. At 
(A) is shown the A. C. sine wave curve 
delivered to the rectifier. If the rectifier 
is a half wave rectifier and is adjusted so 
that the circuit is opened and closed when 
the current passes through zero, the cur¬ 
rent delivered to the battery will be as 
shown at (B). Only the upper or 
positive halves of the waves reach and 
charge the battery. This condition is hard 
to realize in practice and sometimes the 
circuit is interrupted in the positive halves 
of the waves as shown in curve (C). The 
full lines in this curve indicate the cur¬ 
rent delivered to the battery. Curve (D) 
shows the results when the circuit is in¬ 
terrupted in the negative halves of the 
waves. In this case the battery is be¬ 
ing charged during one-half of the wave 
and then discharges slightly. Curve (E) 
shows the current received by a battery 
when charged from a perfect full wave 
rectifier. Some chemical rectifiers are not 
perfect rectifiers. They merely have a 
higher resistance to current flowing 
through them in one direction than in the 
opposite. Curve (F) shows the output of 

of a Ford spark coll and explain why only 
three terminals are needed for both pri¬ 
mary and secondary. 

A. 1.—Instead of using four terminals as 
generally used in a spark coil, one of the 
secondary leads is connected to one of the 
primary leads, forming a common ter¬ 
minal. The inside lead of the secondary 
winding is connected to the primary cir¬ 
cuit because it is so close to the primary 
coil that it could not very well be in¬ 
sulated. Hence by employing three ter¬ 
minals the cost of the coil is not only re¬ 
duced but there is no danger of making a 
mistake in connecting the coil to the 
spark plugs and puncturing the insulation 
between primary and secondary circuit. 
The diagram shows the connections. 

Q. 2.—Please tell me the approximate 
voltage given by the secondary when a 
six-volt battery is connected to the pri¬ 
mary. 

A. 2.—The voltage varies with different 
adjustments of the vibrator. It can be 
approximated by measuring the length of 
the secondary spark passing between 
needle points, and allowing 20,000 volts 
for a one-inch gap. Normally a half-inch 
spark can be obtained, so that the voltage 
would be 10,000 volts. 

Q. 3.—How much current in amperes 
will the coil draw when connected to a 
six-volt battery? 

A. 3.—About one-half ampere, depending 
also upon the vibrator adjustment. 

SECONDARY' PRI.ANOSEC. 

IRON CORE 

PAPER CONDENSER 

The wiring diagram of a Ford spark coil to 
show why it only has three terminals while most 
coils have four. 

Various illustrations of undulatory currents pro¬ 
ducing different effects and merging into pulsating 
ones. 

such a rectifier. The battery receives a 
strong charge during the positive half of 
the cycle and then discharges slightly 
during the negative half. This curve is 
that of a half wave rectifier. 

Rectifier Query 
(429) —Harry Kelly, Lowell, Mass., 

asks : 
Q. 1.—What is the proper way of mea-

Ford Spark Coil 
(430)—Edgar Lusconlie, Chicago, Ill., 

asks : 
Q. 1.—Please show the wiring diagram 

Rewinding Telephone Head Set 
(431)—B. M. Hulbert, Ithaca, N. Y„ 

asks: 
Q. 1.—How can I transform a pair of 

75 ohm head receivers into a pair of 2.00(1 
ohm head receivers? 

A. 1.—This is a difficult task, but can 
be accomplished with a bit of patience 
and skill. The soft iron pole pieces of 
the receivers should be removed and the 
wire cut off or unwound. The empty 
bobbins should then be wound full with 
No. 40 B. and S. enameled magnet wire. 
This wire is very fine and will require 
many turns ; it is best put on with a small 
lathe or winding machine. The ends of 
the wires should be soldered to larger 
wires for making the terminal connections. 
Care should be taken to connect the coils 
so that they will not oppose each other. 
A simple method of testing is given in 
another query in this department. 

Electrolytic Rectifier 
(432)—A. E. Bernhard, McFarland, 

Calif., asks: 
I wish to charge a six volt battery from 

A. C. mains, using the electrolytic recti¬ 
fier described in the September issue. 

Q. 1.—Will 20 mule team borax be satis¬ 
factory for the solution? 

A. 1.—Yes. This will give good results. 
Q. 2.—What does the lamp bank consist 

of? 
A. 2.—The lamp bank should consist of 

six 50 watt lamps connected in parallel 
or Its equivalent; that is, three 100 watt 
lamps may be used instead. With this 
arrangement a six volt storage battery 
will be charged at about a three ampere 
rate from a 110 volt line. 
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Are Your Hands and Feet Tied? 
There are lots of men whose hands and feet are tied and they don’t know it. Thousands of 

fellows are asleep standing up and they wonder why they don’t forge ahead. Millions envy 
the chap they went to school with when kids, because that chap now owns his own house 
and car. There are numberless dreamers, who wish a lot, but never try to help themselves. 
Many claim the world owes them a living, but they do nothing themselves in order to collect. 

Are You Your Own Worst Enemy? 
Are you one of the fellows mentioned above? If so, you are automatically tying 

your own hands, feet and your brain too. You can be the chap owning your own 
home, have a car and enjoy all the other luxuries of life and all the pleasures that 
go with success. 

Electricity Will Get You Out of the Rut—and 
Keep You Out 

There are more jobs than men for trained positions in the electrical field. These jobs pay anywhere 
from $50.00 per week up to $200.00 per week. One of these good jobs can be yours quickly and perma¬ 
nently. As a matter of fact, it will not be long before you will have sufficient experience to start in busi¬ 
ness for yourself and become independent. This is no idle boast. Our course has paved the way to success 
for thousands and it can do the same for you. Even if you have had no previous knowledge of electrical 
engineering or any of its branches, we guarantee to teach you. We guarantee that you will catch on quickly. 

Our Short Cut Home Course is a Short Cut 
to Success 

Our world-wide recognized electrical engineers have devised a method for mail instruction which is a short 
cut. It enables you to do certain definite electrical work immediately after your second lesson, which means that 
you can earn extra money in your spare time, in your own neighborhood. It means you can immediately begin 
to practice this wonderful profession. There are only ten simple lessons to master and then the gateway to 
success is wide open to you. The same success which has come to Edison, Steinmetz, Marconi, Westinghouse 
and hundreds of others, can be yours. The success which is enjoyed by men employed by these great inventors 
can be yours. They are looking for you. They need men with electrical brains and electrical training. Don’t 
follow the crowd of fellows that sleep through Jheir lives. Be a live wire. Be awake. Step out of the crowd 
and lift yourself into the atmosphere of real success. Be a boss—don’t be bossed. 

Anyone Can Learn—Key Sheet System Easy 
to Master 

With our course we don’t let you trust to luck. We give you personal instruction during the entire period of 
your course. Your lessons are actually reviewed by our high-salaried expert engineers. Our famous key sheet system 
enables everyone to catch on quickly. Almost as simple as A B C’s. Our key sheet system gives you the correct 
answer to each lesson and problem. Therefore, before sending in your lesson it is an easy matter to go over your 
work and find your own mistakes. That is why large colleges and schools throughout the country have adopted 
our course as the standard for their Electrical Department. 

Rush Coupon — Send No Money 
Working Outfit Don’t send us a single cent. 

Just sign your name and ad-

FREE 
dress to coupon below and rush it to us. 
Those who act at once will have the privilege 
of securing a working outfit of great value, 

FREE. A limited number of these working outfits will be 
distributed free. Therefore you must act at once. 

: World Technical Institute, : 
= Dept No. 100, Fuller Bldg., Jersey City, N. J. 

E Please rush all information relative to your electrical : 
I course and reserve a free working outfit for me. This obli- : 
= gates me in no way whatever. 

= Name . 

s Address . 

s City . State. 

Employment Service Free 
Being a recognized school, we guarantee to 

secure a position for you after graduation. We 
are always in touch with the large electrical 
corporations and they give our graduates pref¬ 
erence. They know that a World Technical 
Institute’s trained man has been properly 
trained. 

Guarantee Certificate 
With each enrollment, we give a Guarantee 

Bond Certificate. This guarantee not only 
assures you of every bit of co-operation we are 
able to give, but it protects your investment. 
In other words, we guarantee your money 
back if not satisfied. 

Act Now — A Big Job 
Follows 

This world has no room for slow thinkers. 
He who hesitates is lost. Act now. Sign the 
coupon and rush it to us. Do it now before 
you forget. This might be the turning point 
in your entire career. A big job and a big 
future is waiting for you in the electrical field. 
Start after that job now, this very minute by 
rushing the coupon to us. 

SURE OF SUCCESS 
“Before taking your 

course, I knew nothing 
about the technical 
points of electricity, but 
from the first lesson I 
caught on easily. This 
is because your lessons 
are non-technical and anyone can 
understand them. I am confident 
that I will be able to finish all 
the lessons and get my diploma. 
I also feel sure after graduation 
that I will secure a position far 
more profitable than I expected 
when I enrolled.” 

S. Moy 
Brooklyn, N. Y. 

MONEY WELL SPENT 
“I think the invest¬ 

ment I made for your 
course is money well 
spent. Will visit you 
when up that way. 
Wishing you continued 
success.” 

James A. Cooke 
Ft. Braga, N. C. 
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Howler 
(433)—Robert Phillips, Mineola, L. I., 

writes : 
I have used the hook-up in the enclosed 

diagram and have obtained wonderful re¬ 
sults. By speaking into the telephone re¬ 
ceiver the voice was greatly amplified. 
I am at a loss as to the operation of the 
apparatus. Had the “transmitter” been 
a real microphone and not an ordinary 
high resistance telephone receiver I could 
easily understand the phenomenon. In 
that case the vibrations of the voice on 
the diaphragm of the microphone would 
vary the resistance and cause currents to 
be induced into the secondary of the first 
transformer. 

Q. 1.—How can the vibrations of the 
diaphragm in front of a couple of magnets 
vary the resistance? 
TELEPHONE RECEIVER 2 STAGE AMPLIFIER 

$500= 
ELECTRICAL 

LABORATORIES 
Sent to Your Home 

Real actual-size units of electrical apparatus 
are mailed to you without extra charge while 
learning. The illustration shows one of the 9 
new home-laboratory outfits. As fast as you 
complete the work of one laboratory, another 
is sent, until you master the entire field. You, 
therefore, advance, step by step, from simple 
experiments to complicated, intricate practical 
work. 

Learn Electricity this New 
Quick Way 

You can get the finest electrical training at 
home. You need not leave your job, friends or 
home. This horn e-laboratory training course 
in Practical Electricity brings this great, big 
technical school to your very door—into your 
very room. It develops ability, step by step, 
and leads you to every reward the great field 
of electricity can offer. 

Like Going to School 
Our large faculty of experts offer you a short 

cut combining theory and practice, eliminating 
all the non-essentials. The plan is so simple, 
so carefully arranged, and so interesting, that 
in a surprisingly short time you will have made 
yourself a master of technical electricity. 

Earn Big Pay 
Billions of dollars are invested in this great 

industry. Trained experts are in demand and 
handsome salaries are paid. You can easily 
master the work through our personal coach¬ 
ing and “home-laboratory” plan so that you 
can step immediately into the industrial field. 
WE ASSIST ALL OUR GRADUATES TO 
POSITIONS WITH THE LEADING ELEC¬ 
TRICAL FIRMS IN THE UNITED STATES. 

FREE—Apparatus 
In addition to the free use of our 9 large 

electrical experimental boards we will give 
you all materials and apparatus needed for ex¬ 
perimental work with the 9 outfits, absolutely 
free and ship it with the first laboratory ship¬ 
ment. No materials to be purchased by you. 
We furnish everything needed. 

EXTENSION DIVISION 

ßCHOOL OF ENGINEERING 
of Milwaukee 

415 MARSHALL ST. MILWAUKEE, WIS. 

Extension Division, 
School of Engineering, 

Dept. H-1104, 415 Marshall St., Milwaukee, Wis. 
Please send me full details of your "new 

wonderful laboratory method” of home-study 
in Practical Electricity. This request obligates 
me in no way. 

Name . 

Address . 

Town. State. 

'A' BAT. 'S’ BAT. 
GV. 47 V 

An interesting connection, givine great ampli¬ 
fication, explained. 

A. 1.—The vibrations of the iron dia¬ 
phragm in front of the permanent magnet 
pole pieces of the receiver cause corre¬ 
sponding vibrations of the magnetic flux 
through the magnet cores, which in turn 
generates currents in the coils around these 
cores. This current Is amplified by the 
two stage amplifier and the sound Is re¬ 
produced in the loud speaker. Bell’s orig¬ 
inal telephone had no microphone, but 
acted on this principle. This device is 
not very efficient as a microphone. You 
may have found in your experiments that 
if the receiver is held near the loud 
speaker, the sound waves from the loud 
speaker feed back into the receiver and 
set up a loud howl. 
An Interesting application of this prin¬ 

ciple is shown in one of the illustrations. 

A suggested connection for producing a mys¬ 
terious perpetual repetition in an endless cycle. 

Sound travels approximately 1,200 feet per 
second. It would be interesting to note 
what would happen if the distance be¬ 
tween the microphone and the receiver 
were increased to about 1,200 feet. We 
will also assume that the amplifier and 
loud speaker are powerful enough to pro¬ 
ject the sound 1,200 feet so that the sound 
from the loud speaker will be picked up 
by the microphone. We will first arrange 
the apparatus in an open, quiet field and 
then say “hello” into the microphone. 
This “hello” is instantly reproduced by 
the loud speaker, but the sound waves 
from the loud speaker have to travel 1,200 
feet before they strike the microphone and 
hence reach the microphone one second 
after we first say “hello.” This “hello” 
from the loud speaker therefore strikes 
the microphone and is instantly repro¬ 
duced again. The second “hello” strikes 
the microphone one second later and is 
also reproduced again. This action con¬ 
tinues, and the device continues to talk to 
itself and say “hello” indefinitely, or until 
the word is not intelligible, as each time 

I it is reproduced the distortion will be a 

little greater. The idea would be to use 
the apparatus for celebrating the Fourth. 
One revolver shot would sound like a 
machine gun. 

Lead-burning Kink 

IN a garage or shop where a lead-burn¬ ing outfit is not handy, and new posts 
or a set of connectors have to be put on 
a battery, the only available material be¬ 
ing a couple of pieces of drop cord wire, 
a fully charged battery and a piece of 
carbon from a dry cell, cut down to the 
size of a lead pencil, and about five inches 
long will effect the mending. 
Place the two batteries side by side 

on a bench ; connect the negative posts of 
both batteries together with one piece 
of the drop cord wire. With the other 
piece of wire connect to the positive post 
of the fully charged battery, then fasten 
the carbon rod to the other end of this 
wire. Prepare the post or connector to 
be repaired, and touch the end of the car¬ 
bon rod to the part to be filled with lead 
and withdraw it instantly, thus striking 
an arc. 
The carbon rod will become white hot, 

almost immediately, and by adding the 
lead and working fast, a quick, neat job 
can be turned out in a very short time. 
A few layers of tape or a short piece of 
hose may be placed over the wire near 
the carbon rod to keep the hand from 
becoming too warm. 

Contributed by James T. McDonald. 

Illumination of Outdoor Hockey 
Rink 

THE Hockey Team of Union College at 
Schenectady, N. Y., was handicapped 

in the early part of the winter of 1923-
1924 by darkness Interfering with prac¬ 
tice. The General Electric Company was 
appealed to, and recommended eight re¬ 
flectors with 1,000 watt gas filled Mazda 
lamps. These were strung in two lines 
down the length of the rink, equally 
spaced. The rink is 75 feet wide by 160 
feet long. Two poles were erected at each 
end of the rink and the lights were sus¬ 
pended on guy wires which held the lights 
30 feet above the surface of the ice. Ad¬ 
ditional offset guy wires were strung, to 
which the reflectors were attached to pre¬ 
vent swaying in the wind. 
The results, according to Ambrose M. 

Clark, hockey coach of the college, were 
very satisfactory indeed. There was an 
entire absence of shadows, usually so dis¬ 
concerting to the players. The puck, 
made of black rubber, was as easily seen 
as in the daylight, even when it was in 
the air several feet above the ice. 
The effect produced was so similar to 

daylight that opposing teams, playing 
under these artificial lights for the first 
time, experienced no difficulty whatsoever. 

Making Old Bulbs Brighter 

A NOVEL and interesting experiment 
is to take a number of strong mag¬ 

nets or a coil with an opening large enough 
to admit a light bulb, and place them 
around a light bulb which is lighted with 
thirty volts. 
Nothing much happens for a few 

seconds but after a short time the fila¬ 
ment begins to vibrate to and fro. The 
bulb should be left in the magnetic field 
until three pairs of filaments are united. 

If the bulb is now taken out and put 
In the regular 110 volt line, it will burn 
about three times the usual brightness. 
This is due to the fact that the fila¬ 

ments have united, thus increasing the 
resistance. 
This also decreases the life of the bulb. 
The lamp must be lighted by an alter¬ 

nating current 
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“BUILD YOUR OWN” WITH “RASCO” PARTS! 
Buy from the Oldest and Original Exclusive Radio Parts House in the United States 

Order direct 
from this page. 

We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS 

NOTE NEW PRICES FOR THIS MONTH ONLY 
Money refunded if 
goods do not satisfy 

Jacks and Plugs 

Best materials. Silver con¬ 
tacts. Factory making 
Postal Telegraph jacks. 
makes these. 
V 1000 Jack 4 springs $.65 
V 100 I Jack 3 springs .75 
V 1002 Jack 5 springs .80 
VI 003 Plug . 55 

Cord Tip Jack 

Takes place of binding 
posts. Cord tip firmly 
gripped by jack. Made of 
brass, nickel plated. Screw 
to attach lead wire. Ko 
soldering necessary. 
V1500 Cord tip jack 
Each . $.15 

Phonehorn 
Base «insists of Phono* 
dapter into which fits a 
fine enameled fibre horn. 
Size of horn 12"; bell 

Slip Phonodapter 
end on a single telephone 
receiver. 
V 132 1 Phonehorn, pre¬ 
paid . $1.45 

Radiocite Detector 
Base solid black composi¬ 
tion. Automatic crystal 
holder. Triple adjustments. 
Smallest, neatest detector 
made. Radiocite crystal. 
200.000 in use. 
V 1899 Detector . . . .$.60 
VI898 Galena detec¬ 
tor . $.50 

Audio Frequency Trans¬ 
former 

No better Transformer 
made. Highest class ma¬ 
terials. Impregnated coils. 
Silicon steel stampings 
used. Save 50 per cent by 
assembling it yourself. 
VI 100 Ratio 4 >2-1 $2.00 
VI 150 Ratio 6 >¿-1 $2.00 

Duo-Cooweb Coil 
For Reinartz circuit, 200-
600 meters. 19 taps. Size 
4’4" diam. ; 1%" center 
opening. Coil is firm and 
will not fall apart. 
V2650 Cobweb Coil $1.15 
V2660 Coil for panel 
mounting. 225-600 met. 

$1.90 

Melotone Loud Speaker 
Best popular loud speaker. 
Fibre horn, heavy metal 
base, five ft. cord. Nickel 
gooseneck. Greatest tuned 
(adjustable) talker. Horn 
length 11 %"; bell 6%"; 
total height 9". 
V255 Melotone Speak¬ 
er . $4.85 

I FREE I 
The big "Rasco” cata¬ 

logue. Contains all Arm¬ 
strong circuits. Every up-
to-date vacuum tube hook¬ 
up. Greatest little book 
printed. Free upon receipt 
of postal. 

Molded Variometer 
Highly substantial instru¬ 
ment. Silk windings. %" 
shaft. Flange B when 
placed into AB direction 
makes instrument panel 
mounting. 180 to 650 
meters. Money back if 
this instrument is not all 
that we claim for it. 
V5350 Variometer $3.00 

FONEKUSHIONS 
Made of sponge rubber. 
Make wearing your receiv¬ 
ers a pleasure. Positive¬ 
ly exclude all noises and 
make reception a pleas¬ 
ure. Sponge rubber will 
last for years. Light as 
a feather. 
V3550 Fonekushions, set 
of two . $.50 

Straight Line Condenser 
Simplest and most prac¬ 
tical type of condenser. 
V4430 ' Rico” Condenser 
.001 mfd. 43 plate ca¬ 
pacity . $1.75 
V4230 .0005 mfd. 23 
plate capacity ....$1.75 
V4II0 .00025 mfd. 11 
plate capacity . . . . $ 1.75 
All types no dials $1.50 

Radio Frequency Trans¬ 
formers 

Best Radio Frequency 
Transformer developed so 
far. Designed by R. E. 
Lacault. Associate Editor 
RADIO NEWS. Air core 
type. 
V2800 Transformer, size 
I%"x2%" . $1.50 

Spaghetti 

Varnished flexible cam¬ 
bric tubing, 319 takes No. 
2 2 wire: 320 takes 18 to 
20 wire: 21 takes 16 to 
18 wire: 344 takes 22 to 
28 wire. 
V3I9-320-32I Perft.$.06 
V344 Flexible soft rubber 
tubing: 10 feet for. .$.20 

Soldering Iron 
Smallest and handiest 
made. Fits any flat iron 
or percolator plug. Plug 
then becomes handle. 5" 
long. Complete but with¬ 
out plug or wire. 
V2200 Soldering 
iron . $1.45 

Formica Panels 
Clearance Sale 

As we are discontinuing 
these i<articular sizes, this 
material is now offered at 
cost. All 3-16" thick. 
V352 9x12" each $1.75 
V354 6%xl9%"ea. 1.90 
V356 6x14" each.. 1.60 
V3S7 At 4" oaHi. .65 

Brass Rods 
Sold in 6" lengths only. 
V8032 Rod. 8-32" thread 
length $.08 
V6032 Rod. 6-32" thread 
length . $.06 
VI425 Rod. plain %" 
round, length . $.10 
V36I6 Rod. plain 3-16" 

Litz Wire 
Prices aro dot foot. B= 
equals. 
V823 E No. 25 B&S $.02 
V890 E No. 28 B&S .0 1 
V89 I E No. 21 B&S .03 
V892 ENo. 20 B&S .04 
10 per cent discount in 

Copper Ribbon 
.005" thick. 
V700 %"wide;V70l %" 
wide; V702 3-16" wide. 
AU sizes per foot. . .$.0 I 

Copper Foil 
.001" thick. 4" wide. 
V5025 Copper Foil per 
foot . $.10 

Foil 

All our tin foils come 4" 
wide. Uniform product 
throughout. 
Best grade 
1500 
V85I 
V850 

V850 has 
per lb. 

to lb. 
$.48 

Switch Knob 

VI99 Knob. 1%" dla. 
height %"; 8-32" screw. 
V445I has 8-32" er 
10-32" bushing, no screw 
VI99 Knob . $.10 

Marconi Knob 
Has central hole of 5-32" 
and seat to hold screw, 
dla. IV. height %". 
V838 Knob, each.. $.12 

Fluted Knob 
With 8-32" bushing. 

Black composition. 
V2055 Knob l"high 1*4" 

Mounted Crystal-Cup 
Cup has screw and adjust¬ 
ment nut. Fits all stand¬ 
ard mounted crystals 
Nickel plated, polished. 
V3 18 Nickel Cup ..$.20 

Radiocite 
Best most sensitive mount¬ 
ed crystal. U. S. Navy 
using it. Each tested. 
V3I7 Radiocite Crys¬ 
tal . $.25 

Rasco Vernier 
Why use a vernier conden¬ 
ser when a vernier attach¬ 
ment will do anything and 
everything a vernier con¬ 
denser accomplishes? 
Cleverest vernier made. 
Can be used with any 
dial. Soft rubber ring 
engages dial. Nothing to 
come apart. 
VI 450 Vernier . . . $.30 

Angle. Bushing 
Angle piece used to mount 
panels on board, tubes on 
panels, etc., 1,000 uses. 
5-16" wide, height 7-16". 
VI 47 5 Angle piece. 
Each . $.03 

Adapter Bushing 
Makes 3-16" dial fit %" 
shaft. long. 
V8866 Bushing . . . .$.04 

Silver Dials 
Silver surface black en¬ 
amel lettering. For %" 
shaft. No set screw re¬ 
quired. All 2 %" dla. 
V800 Plate variometer: 
V80I Prim. Con.: V802 
Sec. Cond. : V803 Coup¬ 
ler: V804 Fil. Rheo. : 
V805 Grid Variometer. 
Each style . $.20 each 
Set of six . $1.15 

Storage Batteries 
Guaranteed for two years. 
Only NEW material used. 
Acid proof terminals. Pat¬ 
ent vents. 
V2400 Two volt. 40 
amp. hours . $3.90 
V640 Six volt. 40 
amp. hours . 7.25 
V666 Six volt. 60 
amp. hours . 9.50 
Shipped express collect. 

Vario- Rotor 
Made of hard wood, accu¬ 
rately turned. Takes any 
finish. Large hole 2" di¬ 
ameter. Width 2", diam¬ 
eter 3 a«". 2 shaft holes 
V343 Rotor . $ 30 
■ Rasco” Universal Bear¬ 
ing. Especially made to 
take above rotor for panel 
mounting. 
VI 375 Uni. Bearing $.25 

Rheostats and Potentio¬ 
meters 

High heat dielectric base. 
Come with tapered, knurl¬ 
ed knob. 2H" dia. Com¬ 
plete with pointer. 
V43I0 6 ohm. $.45 
V43II 30 ohm. 65 
V43I2 Potentiometer, 200 
ohms . 85 

Phone Plugs 
Sold from 75c to $1.00 
everywhere. Hard rubber 
«imposition shell and pat¬ 
ented cord tip holder. 
Finest workmanship thru-
out 
VI030 Rasco Telephone 
Plug, each . $.35^ 

Bakelite Socket 
Octagon shape. Four nickel 
binding posts, phosphor 
bronze contact springs. 
Best brown bakelite. 
V65 10 Bakelite socket$. 40 
V 6 5 0 0 Tube Socket. Made 
entirely of composition. 
.Best made. Each... $.35 

Condensers 
Best make, paper-impreg¬ 
nated condensers. Capac¬ 
ity guaranteed. 
V5050 Phone Condenser, 
.001 . $.20 
V5056 Grid Condenser, 
.00025 . $.20 
V5059 Grid Leak Con¬ 
denser. .00025 ....$.30 

Name Plates । 
All name plates brass 
with silver letters. 
V839 (Right or left) $.10 
V809 Comes in 35 styles. 
Any denomination, each 
style . $.04 
Panel Scale. 2 %". 90°. 
metal, silver background, 
black lettering. 
V7I5 Scale. Each. . .$.15 

Binding Post Name Plates 
Dia. %". These styles 
Phones. Ground. — , Out¬ 
put. "A” Bat. — . “B” 
Bat. — . Loud Speaker. 
'C” Bat. — , Aerial, 4-, 

Input, "A” Bat. "B” 
Bat. -I-. Loop "C” Bat. 
V6000 Name Plates, all 
styles, each . $.03 

“Rasco” Posts 
Made of black composi¬ 
tion. 
V650-5I Each. $.08 
V202 Has nickel-plated 
bottom, each . $.08 
Dozen, each style. .. $.90 
VI 22 Initialed Binding 
Posts. Six popular styles. 
Each . $.10 

Cord Tins 
Standard phone cord tips, 
nickeled. 
V3I5 Each . $.03 

Separable Cord Tips 
No solder required. Wire 
goes in ferrule. Shank 
holds it tight. Nickel 
plated. 
V2900 Each . $.06 

AUTOPLEX CIRCUIT 

THE ONE TUBE SET 
THAT BRINGS ’EM IN 
ON THE L QUO¬ 
TA L K E R . 

The famous Autoplex circuit 
described in radio news 
has taken the country’ by 
storm. The only single tube 
outfit that works a loud-
talker. Results guaranteed. 
1—V7 14 Mahogany Cab¬ 

inet. 7x14" ... .$3.35 
1—V7I40 Dilectryte 

Panel. 7x14"... 1.20 
2—V5350 Moulded 

Variometers .... 6.00 
2—V3076 4" Dials... .80 
1—V50I4 1250 turn 

Honeycomb coil. . 1.95 
1—V6500 Vacuum Tube 

Socket . 35 

1—V43I0 6 ohm.Rheos’t.$.45 
8—V20I "Rasco” Bind¬ 

ing Posts. 80 
8—Assorted Binding Post 

Nameplates . 18 
5—V6400 Feet Bus Bar 

Wire . 25 
1—V5209 Consolidated 

Autoplex pattern.. .50 

Total $15.83 
Our special price. C IK 1 
Complete . I U»(
Comp, with Melo- COA | 
tone Loud-speaker 

SPECIAL 
Genuine RICO 
2000 ohm double 
head set Stand¬ 
ard phone with 
6 - foot cord. 
Tripole type. 
Regular price, 
$4.00. Our spe¬ 
cial price V-6060. 

$2.60 

VACUUM TUBES 
Only the best make tubes 
carried in stock. All tubes 
guaranteed to work. Money 
refunded or tubes exchanged 
as long as filament lights. 

Each 
V20IA 5 volts, .25 amp.$3.75 
VI99 3 volts, .06 amp. 3.75 
V 12 1 % vhlts, .25 amp. 3.75 

All above types Amplifiers 
and Detectors. 
V200 5 volts, 1 amp... $3. 35 
Detector type. 

RADIO SPECIALTY CO., 98-S Park Place, New York City 
Factories: Brooklyn, N. Y. Elkridge, Md. 

This Advertisement Copyright, 1924, by R. S. Co.. N. Y 
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“Specs” 
By Charles Magee Adams 
(Continued from page 4SI) 

Shows Shortcut 
to Big-Pay Jobs 
in Electricity 
Ask Wallace Rohrschneider! Re knows! At 28. he be¬ 
came General Manager of the Hustisford (Wisconsin) 
Electric Light and Power Company. His training at 
School of Engineering made it possible, as he will tell yoü. 
The great field of Electricity needs thousands of TRAINED 
MEN—men who know the ins and outs of this fascinating 
profession. Never better time to start than right now! 
Send quick for your copy of our fine new book ••ELEC¬ 
TRICITY’' and see for yourself. It tells you how to break 
into the big Jobs, in the branches listed below. 

ELECTRICAL ENGINEERING 
B.S. Degree in 3 Years 

The top of the Profession. Electrical Engineers are the 
big men of this great field and are sought by the largest 
companies and paid fabulous salaries. Always a shortage 
of able men— the job seeks you! Our Engineers are mak¬ 
ing their marks everywhere. You will be trained by 
Nationally known Specialists and Engineers and can secure 
B. S. degree in 3 years. 

ELECTROTECHNICS 
I to 2 Years 

»he Electrotechnician is the man who fits electricity to 
modern industry. He ranks between the Engineer and 
Electrician and earns big money. He occupies such posi¬ 
tions as General Plant Superintendent. Director of Con¬ 
struction. Superintendent of Maintenance. Chief Draftsman, 
and like important jobs. Grade school diploma or equiva¬ 
lent admits you without examination. New Term opens 
every 6 weeks. 
COMMERCIAL ELECTRICAL ENGINEERING 

I Short Year 
The Trained Electrical Business Man. This training is 
most fascinating and is taken up by ambitious men who 
have a flare for getting big returns for their efforts with¬ 
out slaving at menial jobs. Especially suited to boys who 
have had high school education 

PRACTICAL ELECTRICITY 
3 Months or 6 Months 

In this complete 6 months Electrical Course—8 hours 
dally—you learn house, factory and theatre wiring, testing 
and meter work. A.C. and D.C. Armature Winding and 
all necessary mathematics There are also 3 months courses 
In A.C. and D.C. Armature Winding, or Special Course 
In Light and Motor Wiring and Testing. A very popular 
training. 
AUTOMOTIVE ELECTRICAL ENGINEER 

I Short Year 
Fits you to be a big, handsomely-paid man in the great 
motor industry. Big motor plants everywhere searching 
for Trained Automotive Electrical Engineers. Unlimited 
opportunity in this great new field. Such a man may go 
into business for himself, as well, and make a brilliant 
success. The most thorough, complete and authoritative 
training to be found anywhere. 

AUTOMOTIVE ELECTRICIAN 
3 Months 

A short intensive course in starting, lighting and ignition 
work. Skills you to locate instantb* all auto electrical 
troubles. Our laboratories equipped with ACTUAL SYS¬ 
TEMS taken from all leading cars. You learn by doing. 
You can start right into big-pay on completion of 
course. Thousands of big jobs waiting In this field. 

EARN WHILE YOU LEARN 
We provide for a limited number of worthy young men. half¬ 
time jobs at good wages, and permanent positions with 
unlimited prospects to all duly qualified graduates. Here 
is the opportunity of your life to get a thorough, practical 
training, and earn your way while doing it 

CCHûÛLof ENGINEERING iz at Milwaukee U 
Founded 1905 

School of Engineering of Milwaukee, 
Dept. X804. 415 Marshall Street. Milwaukee, Wis. 
Without any cost or obligation on my part, please send 
me at once, your big 72-page book on Electricity and 
special particulars about branch I have checked below. 
f ] Electrical Engineering. [ ] Electrotechnics, f 1 Com¬ 
mercial Electrical Engineering. f 1 Practical Electricity. 
I ] Automotive Electrical Engineer. [ ] Automotive 
Electrician. 
[ ] Also include particulars of your “Earn While You 
Learn“ plan. 

Name . Age. 

Address . 

City . State . 

Education . ..... 

Barney Sears than designing control 
equipment as soon as he stopped the little 
company car in front of the station ami 
caught Barney peering warily through a 
window. 
Other operators had been glad to see 

anybody. They had used every sort of 
pretext to attract visitors to the station, 
even lured line patrols into staying there 
three or four days. But Barney was dis¬ 
tinctly not glad to see Specs and took no 
pains to conceal the fact. In the first 
half hour he announced irritably that 
Specs would have to get his own meals, 
something Specs vastly preferred when he 
got a glimpse of the kitchen, refused sul¬ 
lenly to give any help in assembling data, 
and became more and more truculent dur¬ 
ing the ten days of Specs’s stay, all of 
which disturbed Specs and hurt him a lit¬ 
tle till he detected the unmistakable odor 
of mash and finally caught Barney slip¬ 
ping up the hill one night. 
He frowned resentfully now as he 

cleared away some of the dirt and began 
inspecting the equipment. To him a mo¬ 
tor-generator or an oil switch was some¬ 
thing to be cared for as patiently and 
painstakingly as if it were alive, and judg¬ 
ing from appearances Barney had scarcely 
touched anything all the weeks he had 
been here. He was glad he had gone to 
state police headquarters and reported 
him. Moonshining was bad enough, but 
this letting things go was just as bad. 

It took him two days to clean and oil 
and adjust what Barney hadn’t, and two 
more to make the living quarters more 
nearly endurable. But by the time all 
this was finished and he was free to be¬ 
gin the installation of the control appa¬ 
ratus which he and Billy had brought up 
in the truck, he had regained his usual 
good humor. 
The loneliness of the place did not dis¬ 

turb him. He rather liked it. He could 
get up as early as he pleased and work 
as late as he pleased, and in the evenings 
sit at the door and smoke, with nothing 
but the occasional clang of the telephone 
to break in on the murmur of water over 
the spillway. 
The control apparatus, though not bulky, 

was Intricate and its installation would 
occupy at least several weeks. So Specs 
had volunteered to act also as operator 
and the dispatcher at Castleton telephoned 
three or four times a day with instruc¬ 
tions about starting and stopping the mo¬ 
tor-generator and setting the gates. But 
these duties were not troublesome. 
The gates, massive valves set in tunnels 

driven through the bottom of the dam, 
were motor-operated, and it was merely 
necessary to throw switches on the station 
switchboard and watch the dials that 
showed their position. So the first week 
or two passed quickly. 

Billy came up to check the progress of 
work and bring supplies, and reported dis¬ 
gustedly that Barney Sears had been sen¬ 
tenced to only three months in the Castle¬ 
ton jail. Specs was disappointed at that 
too. He had hoped the surly former oper¬ 
ator would be punished more in proportion 
to the trouble he had caused. But he was 
not the sort to harbor a grudge and the 
matter of water supply had begun to in¬ 
terest him. 
He had never seen Lonesome Lake dur¬ 

ing the summer and the long walled-in 
expanse of water behind the dam proved 
peculiarly attractive. It looked so reas¬ 
suring, millions on millions of acre-feet 
held back, silent and motionless, waiting 
to be let through the gates as water was 
needed. There seemed to be enough to 

drive the turbines at Castleton Indefinitely. 
But he knew that was not true. 

In September, before the equinoctial 
downpours swept over the parched hills, 
the surface would be far down between 
the rock walls, and being an engineer he 
was curious to observe how the stored sup¬ 
ply dwindled and forecast how far down 
the surface would be when the rains came. 
The dwindling had already begun, in 

fact. It still rained, sharp showers and 
now and then a general storm across the 
whole divide. But the amount of rain that 
fell was insignificant and by the middle 
of June the sheet of surplus pouring over 
the spillway had disappeared. The gauges 
which Indicated the depth of water began 
showing the first slight lowering of its 
level, and as July came on this became 
perceptible to the eye. 

Specs was not concerned at all. The 
lake would not fail. If it did, service on 
the whole system would fall, but It never 
had. It had always carried everything 
safely through to the equinox, sometimes 
through seasons that had been memorably 
dry, and there was more than enough 
water in those still depths to carry things 
through this season. 
So he went ahead with his installation, 

simply pausing once or twice to climb 
down and inspect the gates and masonry 
for possible leaks. But about the middle 
of July he began to notice signs that this 
summer might prove below normal in 
water supply. 
The level of the lake seemed to be fall¬ 

ing a little too rapidly, uncovering a wid¬ 
ening band of rock wall previously sub¬ 
merged every morning. So Specs got out 
the station records. 
Making and recording daily gauge read¬ 

ings was part of the operator’s duties, 
and comparing his observations with those 
of previous summers he found that the 
lake was lower than it usually was at the 
corresponding date. Still he was not con¬ 
cerned. The difference was not enough 
to be alarming, but it was enough to make 
him repeat his comparisons, and as he did 
and the discrepancy grew steadily wider 
in the first week of August, he was forced 
to admit with an uneasy frown that the 
Valley Light and Power was facing what 
promised to be a season of unparalleled 
drought. 
He went straight to the telephone and 

called Billy as soon as he saw that, but 
Billy already knew. “Yes. Looks like 
we’re going to have a run for our money,” 
he said. “But there’s no use worrying. 
There’s always been enough In the old 
puddle and we’re working out a scheme to 
save every gallon we can.” 
He explained. The loading was to be 

changed, power was to be brought from 
the Consolidated, and if the worst came 
to the worst customers were to be asked 
to curtail consumption, all of which eased 
Specs. 
They were alive to the danger. But 

they could not put fresh water In the 
lake. That telltale band of moist rock 
became ominously wider and by the mid¬ 
dle of the month the gauge readings were 
falling farther and farther short of nor¬ 
mal. Work on the control apparatus had 
progressed to the point where he had run 
a few partial tests, all satisfactory, but 
he kept thinking uneasily about the water 
supply. 
What would people do if the lake failed? 

Where would they get power for their 
lamps and appliances and motors? And 
failure was no mere possibility. Only the 
most unfailing springs back in the hills 
were still flowing, feebly. The surface of 
the lake was dropping deeper and deeper 
between the rock walls, and the sun shone 
with monotonous brilliance. 
One morning the first week of Septem¬ 

ber Billy called up. "Barney Sears was 
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BUILD YOUR OWN 5-TUBE COCKADAY SET 
This pattern gives the complete assem¬ 

bly, wiring, adjusting and tuning details 
for the new Cockaday five-tube receiver 
with Push-Pull amplification. The set as 
described in our pamphlet of instructions 
is one of the best receivers for the recep¬ 
tion of distant stations due to its remark¬ 
able selectivity. It is also noted for great 
volume, as the power amplifier of the 
Push-Pull type used in this set is, with¬ 
out question, a big improvement over 

other forms of audio frequency ampli¬ 
fiers. 
Complete instructions in a four-page 

pamphlet. Size 8j4xll inches. One 
large blue print Pattern showing a Per¬ 
spective Wiring Diagram, and Full Size 
Panel Layout. 
Contained in a heavy two-colored 

envelope, size 9x n . _ . . 
12 inches. Price 50c prepaid 

“CONSRAD" 
Make Your Own 

Patterns 

HOW TO MAKE THE ULTRADYNE 
This receiver is the last word in improved Super¬ 

heterodynes. It employs six tubes and is, without doubt, 
the most sensitive circuit in existence at the present time. 
It employs what has been called the “Modulation system” 
of rectification in place of the usual “frequency change” 
of the received radio currents as in the standard Super¬ 
heterodyne. 

Complete instructions given in a Four-Page Pamphlet, 
one large Blue-Print Pattern showing Perspective Wiring 
Diagram, Coil Winding Forms, Full Size Panel Layout 
and details for building a cabinet. Contained in a heavy 
two-color printed envelope. Size 9 x 12 p j rQ 

PRICE 50c 

Broadcast Stations Made Easy to Locate 
The Consrad Radio Map is different from all 

other maps in that it is printed on CLOTH. With 
proper care will last a lifetime. 
The Map measures 17 x 22" and contains a special 

distance-computing gauge of our own design which 
enables one to determine the distance in miles be¬ 
tween any broadcast station and his receiving set 
at a glance. 

Another special feature of this map is a novel 
Finder device for locating a broadcast station in 
quick time. 
A complete list of broadcast stations are given on 

a separate sheet which can be fastened to the map 
by ordinary paper fasteners. 
The map furnished in two colors with the sheet 

of broadcast stations, enclosed in a two-color heavy 
manila envelope 9% x 12 inches. 

THE RADIO READING COURSE 
Here is lour Chance to Learn All You Can About RADIO 

—The §10.00 “Radio Reading Course” 
All the technical details and a thorough ex¬ 

planation of radio reception, written in easily 
understood, nontechnical language by a fore¬ 
most radio engineer and inventor. The five 
Lecture Books with over 100 graphic drawings 
give you the knowledge to intelligently buy, 

AT ALL RELIABLE 
or if desired we will ship it C. O. D. 

design, build, operate and maintain radio receiv¬ 
ing apparatus. This set of five handsome Lecture 
Books are a complete radio library. 
New edition completely revised to April 1, 1924. 

SPECIAL AT $1.25 
RADIO DEALERS 

1 How to Make a Short 
Wave Regenerative Re¬ 
ceiver. 

2 How to Make a Two 
Stage Amplifier. 

3 How to Make a Radio¬ 
phone Crystal Set. 

4 How to Make a Reinartz 
Receiver. 

5 How to Make a Reflex 
Receiver. 

6 How to Make a One Tube 
Cockaday Receiver. 

7 How to Make a Neutro-
dyne Receiver. 

9 How to Make the ST 100 
Receiver. 

10 How to Make the Ultra¬ 
dyne Receiver. 

11 How to Make a Five 
Tube Cockaday Receiver. 

Packet A Radio Broadcast 
Map of the United States. 

Packet B 20 Radiophone 
Diagrams with Supplements. 

Packet D All About Aerials 
and Their Construction. 

Packet E Radio Amateur’s 
Practical Design Data. 

PRICE 50c EACH 
Postpaid 

THE CONSRAD COMPANY, Inc. 
Publishers and Sales Agents 

233 Fulton Street New York City 
- —_ ’_ / 
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YOU CAN LEARN 
NEWSPAPER 

WORK 
Experienced Editor Will Teach You 

How to Become a Reporter 

FASCINATING WORK-GOOD PAY 

Only a Few Months’ Work Required To 
Qualify You for a Better Position 

Regular reporters earn from $40 to $125 
a week. Good deskmen on a daily paper 
are paid from $60 to $100 a week. A 
“Star” Reporter can command his own 
salary. Hundreds of ambitious men and 
women enchance their income materially by 
corresponding for newspapers or writing for 
magazines in their spare time. 

We Will Teach You at Home 
We can develop your talent for writing 

and lead you into this well paying profes¬ 
sion. Our Practical Course in Journalism 
was personally prepared by Henry J. Brock¬ 
meyer, Assistant City Editor of the New 
York Evening Post. Mr. Brockmeyer has 
trained hundreds of men and women, many 
of whom have, under his guidance, developed 
into front rank reporters or feature writers. 
Mr, Brockmeyer’s course will teach you 

what it would take years of actual news¬ 
paper work to learn. It consists of six 
comprehensive lessons just brimful of every¬ 
thing a reporter must learn. The following 
are only a few of the subjects covered. 

Starting in Journalism. What is a News¬ 
paper? What is News? Start and Finish 
of a News Story. Technical Terms. The 
Type Point System. Styles of Type, Proof 
Reading. Capitalization and Punctuation. 
A Late Fire Bulletin. Court Stories. Libel 
Laws, Copyright. Hints to Reporters. Per¬ 
sonal Conduct. Re-Writing and Condensing 
Stories. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocabu¬ 
lary. Aids to Good Style. Special Stories. 
Suggestions for Stories. Rhetoric. Prepar¬ 
ing Your Story. Don’ts for Writers. Office 
Organization. Syndicated Matter. Business 
Office. Mechanical Department. Hints for 
Headline Writers. The Make-Up. The 
Country Correspondent, etc., etc. 

Use Coupon—Save 50% 
Although the price for the entire course is 

$10, entitling the student to full consulting 
services directed by Mr. Brockmeyer person¬ 
ally, we will accept enrollments, if the cou¬ 
pon below is used before August 20, at $5— 
exactly half price. 

Five Days’ Trial 
Just pin a check, money order or five dollar 

bill to the coupon below and mail. Then 
take five days after the course arrives to 
decide whether you want to keep it. If not, 
return it at our expense and your money 
will be immediately refunded. 
The Press Guild, Inc., 66-B West Broadway, N. ï. 

The Press Guild, Inc., (Expires August 20, 1924) 
66-B—West Broadway, New York City 

I Enclosed find $5 for which you are to ship 
I me at once, prepaid, Henry J. Brockmeyer’s 

complete course in Practical Journalism with 
the distinct understanding that if I return the 

1 course in five days my full $5 will be refunded 
and no Questions asked. 

I (Name) . 

I (Address) . 

I (City) . (State). 

let out of jail yesterday,” he said. “End 
of his term, you know. Thought I’d put 
you on the lookout for him.” 
“What for?” Specs asked, a little 

puzzled. 
“Don’t you remember he said he’d get 

even with you for telling about his moon¬ 
shining? He generally gets even. You’ve 
got an automatic up there. Shoot first 
and find out what he wants afterward.” 

“All right,” Specs replied, but the inter¬ 
est was all in his question, “Any signs of 
rain down there?” 

“No. Not yet,” and Specs only made 
sure which drawer of the desk the pistol 
was in. 

Billy meant well and Barney was big 
enough and treacherous enough to make 
good his threat, but Specs was more con¬ 
cerned about the water supply than he 
was about any threat of vengeance from 
Barney. 
He kept watching and waiting more and 

more anxiously, looking for even a spot 
of cloud in the flawless sky and listening 
in for weather reports on the radio set. 
It was less than two weeks to the equinox 
now, but there was no comfort in that. 
The lake looked like a narrow pool far 
down in a canyon and as he tried uneasily 
to measure the water that was left against 
the remaining days, it seemed a long peril¬ 
ous gap to be bridged. 
The gates were much larger than was 

usually needed, being designed for flood 
relief. Opened to full they could have 
drained the lake of all it held now in a 
few hours, and Specs, of course, kept them 
closed to where barely enough water 
passed for Castleton’s needs, and even 
grudged that much. But the level kept 
falling and falling till he dreaded to take 
the gauge readings, and it was the fif¬ 
teenth before the first faint ray of hope 
appeared. 
“Cloudy tomorrow,” he heard, listening 

in on the weather report again, and it 
came true, technically. There was little 
more than a haze, barely dimming the 
glare of the sun, but that was something. 
All that day and the next and the next 
he watched, alternately more hopeful and 
more gloomy. Rain was coming but he 
wished it would hurry. 
Trees left on the bottom of the lake 

when the dam was built were thrusting 
their dead tops above the surface and wild 
animals from back in the hills were com¬ 
ing down openly to drink. There was 
nothing more he could do, nothing any¬ 
body could do. But on the eighteenth 
his ray of hope brightened. 
“The weather man says increasing 

cloudiness tomorrow followed by rain,” 
Billy reported cheerfully, calling him up. 

“Well, here’s hoping he’s right,” Specs 
answered, almost prayerfully. “If it don’t 
rain, we’re through.” 
“Oh, it will,” Billy assured him. "Just 

hold on a day or two more.” His tone 
changed. “Haven’t seen our friend Sears, 
have you?” 

“No.” 
“Well, remember what I told you,” Billy 

warned. But Specs was thinking about 
the rain. 
During the night he got up three times 

to look at the sky, at daybreak was out 
scanning it again, and the forecast was 
true. As soon as it was light he could 
see that the haze had thickened consider¬ 
ably. It blurred the sun when it rose 
and as the morning advanced clouds that 
grew steadily darker began piling up and 
Specs’s spirits rose with them. 
At last it was going to rain. That did 

not make the scant supply behind the 
dam any less precious. Even a general 
downpour would not refill the lake imme¬ 
diately. The ground was so thirsty and 
the water would have to flow down so 
many miles of twisting creeks that it 

would be many hours, perhaps a whole 
day, before its level would begin rising. 
But the strain and uncertainty were over 
and he went back to the control equip¬ 
ment with his old preoccupied whistling, 
the lines in his thin face already begin¬ 
ning to smooth out. 
The equipment was practically finished 

and he connected it to the 2,300-volt buses 
ready for a service test, pausing now and 
then to look out the window. But by 
noon the sun was blotted out, and as the 
afternoon wore on cloud masses spread 
over more and more of the sky. The 
barometer was falling. There was a fore¬ 
boding sultriness in the air. It would rain 
before night. 
A satisfying relief took possession of 

Specs. It had been a hard fight and a 
mighty close one. He didn't like to think 
of what would have happened if the rain 
had held off two more days. There simply 
wasn’t enough water left to last that long, 
skimp as they would. But it was going to 
rain, and they had kept up service through 
the worst drought the system had ever 
experienced. 
He quit work a little after four when 

premature twilight fell, put away his tools 
and went outside for a final look around. 
The clouds were so low he seemed almost 
able to touch them and the smell of rain 
was already in the air. He sniffed it 
eagerly. He would get his supper, then 
sit in the doorway and smoke and watch 
it rain, even let it splash on him a little, 
just to see how it felt again. 
He turned, stepped leisurely inside, and 

halted with surprised stiddenness, face to 
face with Barney Sears. 
He had not heard him come in, not even 

thought of him since Billy’s last warning. 
But there he was, a hulking figure planted 
in the middle of the floor, an insolent 
glint in his black eyes, and what was most 
to the point, the station’s automatic in his 
hand. “Stick’em up,” he ordered curtly, 
levelling the weapon at Specs. 

Specs obeyed. There was nothing else 
for him to do, caught completely off his 
guard as he was, but that old contempt 
for the bigger man rose in him even as 
he did. “What’s the big idea?” he de¬ 
manded, his eyes undismayed. 
Barney’s loose mouth twitched. “You’ll 

find out damned quick enough !” he 
snapped. “Didn’t I tell y’ I’d come back 
’nd get even with y’, y’ damned four-
eyes !” 
MacDowell’s spectacles had always 

seemed to infuriate him peculiarly and 
now he glared at them as if they were 
as much an affront as Specs’s unconcealed 
contempt. “Turn around.” 

Specs complied. He did not know 
whether to expect a shot or a blow on 
the head. Barney was quite capable of 
either it occurred to him. But he was 
too much irritated at having the dirty 
former operator near and being trapped so 
easily, to be alarmed, and Barney was 
contemplating no immediate violence, it 
seemed. 
He pulled a noose of rope from some¬ 

where in his torn clothes, dropped it over 
Specs’s wrists and jerked it tight. “Come 
here,” he growled, pulling him toward 
the wall. 
About eight feet from the floor there 

was a heavy pipe bracket forming a rack 
for material, and throwing the end of the 
rope over this Barney pulled till Specs’s 
heels barely touched the concrete, then 
made it fast, leaving the smaller man 
trussed helplessly against the wall. 
“Wasn’t lookin’ for me, was y’?” he de¬ 
manded as he stepped back, grinning 
evilly. “Didn’t think I meant that 'bout 
always gettin’ even?” 

Specs did not answer. He could smell 
liquor on Barney’s breath and there was 
a thick coating of dust on his clothes. 
He had probably hidden up In the hills,. 
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then slipped through the back door as ’ 
opportunity offered. 
Barney’s grin faded and he leaned closer. 

“When I get through with y’ y’ll believe 
me,” he prophesied, waving the automatic 
menacingly. “You ’nd some more of’em 
besides. That’s all I come up here for.” 

Still Specs did not reply. The hulking 
moonshiner was in a position to make good 
any sort of threat, but Specs’s eyes behind 
the big spectacles were burning more hotly 
and more openly every moment. "Well, I 
go ahead !” he snapped. “You notice I’m ¡ 
not stopping you.” 
A hard glitter came into Barney’s eyes, 

then a crafty look replaced it. “You’ll 
get’t all right,” he rasped. “But you can 
wait.” 
He turned and stepped to the switch¬ 

board, stopped at the panel carrying the | 
gate-motor apparatus, and eyed the indi- | 
cator dials, that crafty look growing. 
“See? I ain’t forgot,” he said, grinning. 
“Know all about things yet.” His grin 
widened, with a malicious cunning in it. 
“But y'ain’t got’em fixed right,” and 
reaching up he threw the switches to the 
opening position. 

Instantly Specs surged forward on his 
rope. “You fool!” he burst out. “Stop 
that ! Don’t you know you’re opening i 
them?” 
Barney faced him, leering in mock dis¬ 

may. “Y'don’t say so?” he mimicked. I 
“Well, ain’t that too bad?” 

Specs tugged at the rope, squirming 
with excitement. “But you are! Close j 
them, I tell you ! Close them !” he com- I 
manded, savagely in earnest. “You’re : 
wasting the water. There’s only a hatful 
and it’s got to last till the rain runs in ! , 
don’t you understand?” 
Barney burst into a jeering guffaw. , 

“Sure I do,” he rasped. “Sure!” He I 
threw back his greasy head and went on I 
guffawing till the noise of It drowned the i 
hum of the motor-generator, then stopped, 
stepped over, and thrust his face close to 1 
Specs’s, a gleam of malicious satisfaction j 
in his eyes. “Listen, four-eyes!” he [ 
snapped. “I know I’m wastin’ the water! 
I want t’waste’t ! Every damned drop | 
oft ! Y’see?” He shook a dirty forefinger 
under Specs’s nose. “That’s how I’m get- j 
tin’ even with that damned Clewitt and 
the rest of em down there !” 

Specs simply looked at him, his eyes 
wide and dazed. “You—you what?” he I 
demanded incredulously. 
Barney’s mouth twisted. “You heard 

me,” he retorted. “Y’heard me.” Every 
damned drop of it !” 

Specs stared at him, numb and be- I 
wildered. “But you—you don’t mean it?” I 
he protested. 
Barney cackled. “Want me t’take | 

y'down ’nd drop y’ in’t?” he demanded. 
Specs gasped and let his weight sag 

limply from his wrists. Waste the water! 
The water the whole valley was depend¬ 
ing on these next few hours for power, I 
deliberately, simply to gratify a blind lust ] 
for vengeance! It was unthinkable, Im¬ 
possible. He jerked suddenly erect. 

“ Listen ! Listen ! ” he commanded | 
fiercely. “Shut it off! Do you hear? ' 
You’re not getting even ! You’re just mak¬ 
ing other people suffer! Don’t you see?” 
Barney only leered. “Sure, I see,” he 

mocked. “Y’hear’t runnin’ out, too, 
don’t y’?" 

Specs slumped back against the wall 
quivering and weak. He could hear it, the 
hissing rush from the opened gates and it 
seemed fairly to thunder at him. Wasted ! 
Brutally, blindly wasted ! When they were 
within these few short hours of coming 
safely through ! He felt sick, utterly j 
beaten. But what could he do? 
Barney had turned and was eyeing the 

switchboard. “What’s that?” he demanded. 
Specs did not answer. He would prob¬ 

ably be beaten, maybe left trussed up till 
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they came from Castleton for him, per¬ 
haps killed. But if Barney only hadn’t 
wasted the water. 
“Hey !” A heavy hand dealt him a 

stinging blow. “What’s this I said?” 
Barney was pointing to the new panels 

on the switchboard. 
“Remote control,” Specs answered dully. 
Barney frowned in suspicion. “What’s 

that?” he demanded. 
Specs told him. Why hadn’t he listened 

to Billy’s warning? But it was too late 
now. He thought he could see the gauge 
needles falling. 
Barney eyed the shining complication 

of switches, relays, dials and connecting 
buses a moment. “So that’s what y’been 
doin’?” His eyes narrowed, and stepping 
to a corner he picked up the pike pole, a 
long seasoned stick for handling live wires. 
“Let’s see how she does,” he suggested 
evilly, and thrust the end of it into the 
midst of the apparatus. 
There was a flash. Barney chuckled 

sardonically and thrust again. There was 
another flash and the crack of a tripped 
circuit-breaker. 

Specs did not look up or even move. 
It had cost him months of hard work to 
install what this heavy-handed hulk was 
wrecking, but he could replace it. What 
he couldn’t replace and what was a thou¬ 
sand times more precious just now was 
the water hissing to waste through the 
gates, and he couldn’t even check that. 
Barney went on jabbing and prodding, 

upsetting delicate adjustments, and ruin¬ 
ing carefully fitted parts with every stroke, 
but causing no more flashes on account of 
the tripped circuit-breaker till, his evil 
grin growing, he shifted farther up the 
panel and drove a heavy blow at the main 
supply bus. 
Then there was a flash, a hissing 

crackle, and a blinding glare flooded the 
room. 
He stepped back, guffawing triumphant¬ 

ly. “Nice, ain’t’t?” he demanded. 
Specs only slumped a little lower. This 

was no momentary flash like the first two. 
Barney had bent the main buses together, 
causing a sure-enough arc with 2,300 volts 
behind it and the only way it could be 
stopped was by cutting out the trans¬ 
formers, something Barney couldn’t do 
and wouldn’t if he could. 
The quivering band of flame spread in 

an instant, leaping along the solid copper 
with a spitting venomous hum that 
drowned the hiss of the water, while its 
blinding light turned the premature dusk 
a sickly gray. 
“Ought t’have some more. Kind o’dark,” 

Barney chuckled, and stepping forward 
began poking and prodding again, grin¬ 
ning maliciously over his shoulder. 
Specs made no reply. It would only be 

minutes now till the shining panels were 
a charred, twisted wreck. He could hear 
the arc crackling more and more viciously 
and smell the burning copper. But if the 
water just hadn’t been wasted. 
The full glare of the arc was beating 

on Barney like a point-blank spotlight as 
he hacked and pried at what was left 
of the apparatus, squinting against the 
brightness, and all at once something 
about the way he moved struck Specs. 
He twisted his head between his arms and 
looked. 
One of Barney’s blows had seemed to 

miss, but that must have been an illusion. 
He watched. The long gorilla arms drew 
back for another blow, drove the pole for¬ 
ward again viciously, and Specs straight¬ 
ened with a jerk, suddenly all attention. 
This was no illusion. It was a clean 

miss, so wide of the slate, and the panel 
was no small target, that Barney lost his 
balance and pawed the air frantically to 
regain it. 

Specs sprang forward abruptly. Some¬ 
thing was wrong. Even Barney seemed to 

realize that. Recovering, he stood now 
shifting uncertainty, black eyes wide open 
under the glare of the hissing arc, a 
baffled blank stare in them. 

Specs watched, taut and motionless. 
Barney put up a dirty hand, rubbed first 
one eye then the other, and slipping from 
his grasp the pole clattered to the floor 
a foot from him, where the dazzling rays 
of the arc beat full on it. But he stooped 
and groped fumblingly for it this way and 
that, and a prickling thrill of excitement 
ran through Specs. 

Flattening against the wall he snapped 
to tip-toe and thrust himself as far up as 
he could, at the same time driving his 
wrists apart from braced palms, jerked, 
and twisted one free of the noose, then the 
other. Barney had found the pole and 
was turning round and round uncertainly, 
the stick thrust out before him. “Hey, 
you !” he called hoarsely. “You, Specs !” 

Specs did not answer. For a moment he 
stood poised, eyes on the big man, then 
leaving the wall stole noiselessly across the 
room, side-stepping the flailing pole, 
reached the tool rack, picked up a heavy 
wrench, and turned. 
"Where are y’? Where are y’?” Barney 

was clamoring, naked fear in his voice and 
staring eyes. 

Still Specs did not answer. Advancing 
silently, a primitive grimness about him, 
he waited till the threshing pole gave a 
momentary opening, then stepped in, dealt 
the bigger man a thudding blow on the 
head, and even before he tottered, sprang 
to the switchboard and shut off the pre¬ 
cious water. 

It was raining, a drumming monotonous 
downpour, as the little service car snorted 
to a stop in front of the station two hours 
later and Billy Clewitt and Mulone of the 
state police tumbled out. 
“Come In,” Specs called genially, step¬ 

ping to the door and waving. 
They came, slickers buttoned tight, 

gained the doorway, and stopped short. 
In a chair at the opposite side of the 
room sat Barney Sears, head dropped for¬ 
ward till his face was hidden and body 
hanging heavily against the ropes that 
bound him. “Well,” Billy snapped, scorn 
in his blue eyes, “so you thought you’d 
start something, did you?” 
Barney did not answer, did not seem to 

hear. 
Mulone turned to Specs. “What hap¬ 

pened? How’d you get him yourself?” he 
inquired. 
“Why he went blind,” Specs explained 

cheerfully. 
“Blind?” Mulone and Billy swung on 

Specs, their faces startled and grave. 
Specs grinned. “Sure,” he replied, still 

cheerfully. “Can’t see a thing, can you?” 
turning to Barney. 
Barney rolled his head weakly and 

moaned. Billy and Mulone looked at him, 
then back at Specs, frowning in quick 
reproof. But Specs faced them smiling. 
“You don’t have to look at me like that,” 

he objected mildly. “I haven’t told him 
yet, just to throw a healthy scare into 
him, but he’ll be all right in a few days. 
It’s just the arc." 
Barney’s head came up, the terror fad¬ 

ing from his face, and Billy looked quickly 
at the wrecked switchboard. “Sure. Of 
course,” he said, relieved and comprehend¬ 
ing. “What happened?” 

Specs told him, and as he finished Billy 
whacked his thigh and burst Into a ring¬ 
ing laugh. “That’s good !” he exclaimed. 
“A good one, sure enough ! Beating him¬ 
self just because he didn’t know any bet¬ 
ter!” He swung on Barney, beginning to 
straighten in his chair. “You fat-head !” 
he scoffed. “Fat-head ! And tried to make 
us believe you were an operator!” 
Barney mumbled something sullenly, 
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but Mulone broke in. “Maybe I’m a fat¬ 
head, too,” he conceded, smiling and puz¬ 
zled. “But if this arc he started did 
make him go blind for a while as you 
say, why didn’t it make you too? You 
were here.” 

Specs nodded and smiled. “Easy,” he 
replied, tapping the huge shell-rimmed 
spectacles that gave him such a glassed-
in look. “The only reason an arc hurts 
you is on account of the ultra-violet rays, 
but it happens that glass filters them out, 
just like a screen, won’t let them through. 
And that is what my specs did. They 
saved me.” 
Mulone hesitated, then nodded. “I see,” 

he said, and the three of them stood silent 
a moment while the rain drummed on the 
roof and Barney shifted. 

Billy looked at him and his face so¬ 
bered. “Say,” he declared slowly, turn¬ 
ing to the two others, “he came mighty 
near putting us where he wanted us, 
didn’t he?” 

Specs considered that for a space, took 
off his spectacles, wiped them with a clean 
piece of waste, and put them on again. 
“There was nothing in his way but a 
couple of pieces of glass,” he smiled. 
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Sport and Science 
(Continued from page 432) 

Fig. 4 gives another example. The ap¬ 
paratus represented determines the per¬ 
son’s specific gravity, thus ascertaining 
the surplus weight over an equal volume 
of water. Physical training reduces the 
amount of water contained in the tissues, 
and strengthens the heavier muscular sys¬ 
tem, thus increasing the specific gravity 
of the body. The same apparatus, of 
course, serves to ascertain the personal 
fitness of would-be swimmers, and the 
gradual improvement of that fitness by 
continued swimming practice. 

ers, extensimeters, cavity-meters are 
among the possibilities I have explored. 
I hope some few of my readers will desist 
from radio work to try their hands a 
while with a device like this. It is won¬ 
derfully fascinating to watch the growth 
of a bean shoot. More skilled experi¬ 
menters may try to measure the difference 
in the air pressures on opposite sides of 
a ball rotating in an air stream. These 
pressure effects cause the swerve of a 
baseball or a golf ball and are naturally 
of great interest. Figure 7 shows how it 
may be done. 

More Investigation 
(Continued from page 449) 
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jobs always waiting. Short, intensive train¬ 
ing by skilled instructors, lasting three 
months. You master starting, lighting and 
ignition. Very popular course—classes open¬ 
ing all the time. 

FREE BOOK. Write quick for Big 
Free Illustrated Book, telling all about this 
great school and the big field of opportunity 
it fits you to enter. 

gCHOOL or AUTOMOTIVE flectricity^. 
Associated wl.h the 

SCHOOL OF ENGINEERING OF MILWAUKEE 

Dept A-1004. 415 Marshall St, Milwaukee, Wia. 

Testing Employes 
(Continued from page 433) 

We next show an Automatizing Ap¬ 
paratus. 
Some small metal balls maintained in 

perpetual circulation are made to roll 
over electrical contact surfaces, thus light¬ 
ing lamps of various colors and at the 
same time actuating an electric recorder. 
The candidate is directed to actuate a 
given lever at the very moment a lamp of 
a given color is lighted, this operation 
being registered by another recorder. The 
difference between the readings of the 
two recorders shows at a glance how 
many correct responses have been made. 

Finally is shown Dr. Piorkowski’s 
Attention and Fatigue Tester: This com¬ 
prises eight or ten endless tapes with as 
many series of marks arranged at irreg¬ 
ular distances and which on passing by 
ten small windows become visible for a 
short while. A key provided in front of 
each window is kept locked and can be 
actuated only at the moment a mark 
happens to pass through the correspond¬ 
ing window. The number of correct and 
incorrect operations is likewise ascer¬ 
tained by a comparison of two counting 
devices. 

All these apparatus and many others 
serve not only for testing actual fitness 
but for systematically training the abili¬ 
ties of candidates. 

comes, the sap starts to flow In the tree, 
lowers the electrical resistance and—well, 
sir, ’sno use sayin’ th’ rest, but ye see, 
Instead of a bell, you use a phonograph 
with some kind of record like, "Spring Is 
Here.” Gee, it would tickle you to hear 
music about “spring is here” some morn¬ 
ing in spring, especially on a warm day. 
Then again—if you should wish to use the 
phonograph, but found it “fertilized” with 
all kinds of instru-mentality— I smell a 
rat so I’ll beat it. 

FREE BOOK COUPON 
School of Automotive Electricity, Inc., 
Dept A 1004, 415 Marshall Street, Milwaukee, Wia. 

Please send me at once copy of your Big Illus¬ 
trated Book on Automotive Electricity, free and 
without obligation on my part 

Name . Age. 

Address . 

City . State. 

Education 

Armature as Spark Coil 
(Continued from page 437) 

a small air gap. A vibrator for this pur¬ 
pose can be easily constructed as shown 
in the diagram. An electromagnet, which 
comprises about 30 feet of No. 22 B. & S. 
gauge wire wound on an iron core, is 
mounted on a wooden base. A piece of 
clock spring (A) is fitted with a contact 
and screwed to a wooden block, the wood¬ 
en block being in turn fastened to the 
base to one side of the electromagnet in 
the position as shown. The spring makes 
and breaks contact with the adjustable 
contact (B). For best results a condenser 
should be connected across the spring and 
the adjustable contact (B). This conden¬ 
ser prevents sparking at the contacts and 
at the same time Improves the secondary 
spark. The adjustable contact (B) should 
be adjusted until a good spark can be ob¬ 
tained between the secondary leads. 

HERE S MORE 
MONEY tor YOU 

ISO Home-Study Book» 
Each of these sure pay raisinjr, self-help books 'is 
a complete course of instruction. They cover 
Electricity, Automobile, Machine Shop, Carpentry, 
Painting, Engineering, Railroading and twenty 
other trades. Full catalogue FREE. A postcard 
brings yours. 
F. «I. Drake «V Co., Publishers 

1O1O Michigan Avenue, Chicago 

Recording Ultra-Micrometer 
(Continued from page 444) 

Space forbids a mention of other ways 
in which the device may be employed. 
Seismometers, vitrometers, stress-record¬ 

Shock in a Barber’s Chair 
(Continued from page 431) 

The barber, an old weather-beaten man 
of about 60, with a once white coat and 
a still dirtier collar was massaging a man 
with an electric vibrator and at the same 
time telling some story of an accident 
that occurred one Friday the 13th. (By 
the way this happened also on a Friday 
the 13th). His listeners all ridiculed him 
and told him that only old men, such as 
he, could believe in the pet superstition 
that Friday 13th was an unusually event¬ 
ful day in the way of accidents. 
The barber, having finished massaging 

the man with the vibrator, began to pre¬ 
pare a soap lather for the man’s shave. 
After a while the barber, still arguing 
about some point or other, succeeded in 
preparing a rich lather and after soaping 
his customer’s face took a long and fero¬ 
cious looking razor into his hand to shave 
the man. No sooner did he touch the 
razor to the man’s face than there was 
a loud, startled exclamation, the barber 
jumped backwards, tripped and fell to the 
floor while the customer jumped out of 
his seat. 
We rushed to the old man, picked him 

up and seated him on a chair. He was so 
pale and frightened, that for the next few 
moments he did not utter a word of ex¬ 
planation for his strange action. After a 
few moments, however, he told us that 
he had received a painful electric shock. 
Our attention was so centered on the old 
man that we had failed to notice the other 
one. Having calmed the old man we now 
saw that the other man was trying to 
stop the blood that was flowing from an 
ugly gash on his cheek. He, too, said 
that he had received a shock which caused 
him to jump out of his seat at the same 
time being cut by the razor which the 
barber jammed into his cheek when he 
got the shock. 
By this time the old man had fully re¬ 

covered from his fright and asked with 
an "Is it not as I told you so?” air, what 
they now thought about Friday 13th. 
While they were talking I sought a 

practical explanation of what had just 
happened. I noticed that the vibrator 
was lying on a shelf about six Inches 
from the metal foot-rest on which the 
person’s feet had been placed. From this 



Practical Electrics for June, 1924 473 

vibrator the long wire drooped down¬ 
wards, and was so worn, that at one point 
there was no insulation at all. This point 
was resting on the foot-rest, thus bringing 
the electric circuit in contact with the 
man’s body. This, however, was too weak 
to harm liim for he was sitting on a 
leather seat which insulated him, but as 
soon as the barber, who was standing on 
a stone floor, touched the man with the 
razor the circuit was completed and they 
both received a shock. As regards their 
not receiving any shock when the barber 
rubbed in the soap on the man’s face with 
his hand I can only offer the explanation 
that the wire did not this time touch 
the foot-rest as it did later when it 
slipped. 
About an hour later I left the barber¬ 

shop with a haircut, a shave, and the 
knowledge of a not only odd but interest¬ 
ing experience while the others un¬ 
doubtedly left with a confirmed supersti¬ 
tion about Friday the 13th. 

and Now a Complete Radio 

Trick Geissler Tube 
(Continued from page 458) 

through which a wire has been previously 
passed. 
A wire is connected to the staples and 

run down through the supports, through 
the table or floor to the spark coll. 
This is a good idea for a window dis¬ 

play; use about eight volts on the spark 
coil. 

Contributed by Leslie Cabpenteb. 

Receiving Set 
Consisting of 

Radiogem $^50 
Phone v 
and Aerial aw 

Shipping Charges Prepaid to Any Point in the U. 8. 
This outfit is absolutely complete. It 

includes everything you need to hear th© 
Broadcast Programs, market reports, time 
signals, ship calls or land station messages. 
Nothing more to buy—no batteries or tube« 
needed—no upkeep cost of any kind. 

The Complete Outfit Consists 
of Three Parts 

(One) 

The RADIOGEM 
The simplest radio outfit made—yet as prac¬ 

tical as the most expensive. A crystal receiv¬ 
ing set that you can operate and enjoy even 
though you know absolutely nothing about 
radio. You receive the RADIOGEM unas¬ 
sembled, together with a clearly written in¬ 
struction book, which shows you how to 
quickly and easily construct the set, using 
only your hands and a scissors. The outfit 
comprises all the necessary wire, contact 
points, detector mineral, tube on which to 
wind the coil, etc., etc. The instruction book 
explains simply and completely the principles 
of radio and its graphic illustrations make the 
assembling of the RADIOGEM real fun. 

$050 Com-
£ píete 

$ 1 00 Without * I Phone or 
■ Aerial 

Electric-Farming in Russia 
By R. Bobease Matthews 
NE of Lenin’s great visions was 

An 
with 
able 
standard 

(Two) 

The GEMPHANE 
adjustable, 1,000-ohm phone complete 

3-ft. cord—the first inexpensive adjust¬ 
recelver made. The Gemphone is of 

to 
see the whole of his country elec¬ 
trified. He early realized that 

whatever might be the natural resources 
of a country, she could not hold her place 
in the world unless she had the mechanical 
equipment for developing those resources. 
Further, this equipment should prefera¬ 
bly be ahead of the practice of the world, 
for it is always better to lead than to 
follow. It is not the copyists who suc¬ 
ceed. 
As the result of consultations with ex¬ 

perts, Lenin decided upon the policy of 
arranging to supply electricity to farmers, 
as electricity was the form of power that 
would best meet their circumstances. To 
this end he appointed an Engineering 
Commission, consisting of the leading 
electrical, civil, hydraulic, and mechanical 
engineers. This commission corresponds 
to the British Electricity Commissioners, 
but the Russian engineers have much more 
power. The rural distribution schemes 
are, of course, interlinked with the urban 
undertakings. In addition, Lenin ap¬ 
pointed a special Commission to deal 
with the special applications of electricity 
to agriculture. This was a very farsighted 
move, for the weak point in every coun¬ 
try at present is that the electrical engi¬ 
neers do not fully understand the farm¬ 
ers’ problems, and the farmers do not 
comprehend the nature of electricity sup¬ 
ply. This is a very simple matter ap¬ 
parently, but only those who have in¬ 
vestigated the subject as carefully as the 
present writer can realize the Inherent 
difficulties of proper co-ordination. The 
average electrical engineer is apt to 
lightly dismiss the question of using elec¬ 
tric motors on farms, as merely the trif¬ 
ling one of belting up a standard indus¬ 
trial motor to a farm machine—wherein 
he is greatly mistaken, as so many Con¬ 
tinental engineers have discovered to their 
cost, having been obliged to develop spe¬ 
cial motors for agricultural use. 

grade 
made 
with 
sable 
tone. 

of 
of 
the 
for 

is sold 

type and made of the very best 
materials throughout. The case is 
turned wood, an exclusive feature 
"GEMPHONE.** Thia is reepon-
its exceptionally rich, and mellow 

Like RADIOGEM, the GEMPHONE 
unassembled. Our Instruction pam-

phlet shows how to assemble it in two min¬ 
utes, using only a screw driver. 

(Three) 

The AERIAL OUTFIT 
Consisting of 100 ft. of standard 
aerial wire and two porcelain insulators. 
Complete Radiogem Outfit. 
The Radiogem, only. 
The Gemphone, only. 
Aerial Outfit , only. . 

copper 
$ 2.50 

1.00 
1.00 
.50 

(Patents Pending) 

What They Say About RADIOGEM 
I am enclosing herewith $1.00 to pay for the Radio¬ 
gem. I had it carefully' wound by our wireless 
operator and find that it works beautifully—folly as 
good as any crystal set we know of. 

Radiogem received, which we assembled and were 
very much astonished at results obtained and the 
clearness and volume of tone produced. 

The greatest distance I heard on one of your sets 
is 1000 miles, having heard WGY at Schenectady. 
N. Y. I think your set is the best I have ever sold 
at any price. 

Herewith P.O.M.O. amt. $1.00 for another "RA¬ 
DIOGEM.” The one received is O.K. Placed about 
15 ft. of picture cord under front porch and ground¬ 
ed to a gas meter, and heard the Sacramente Bee 
and Sacramento Broadcasting Union much better 
than with my large crystal set. 

Your RADIOGEM RECEIVER is a wonder. I have 
received even- station in Philadelphia with It much 
louder than with a high-priced crystal set. 
Your two Radiogem sets received last night, and 
one was wired up for testing. WOC is about 40 
miles away, and their signals could be heard with 
headphones on table. After they quit KYW at 
Chicago about 170 miles east was heard. Every 
word could be plainly heard here. 
You claim a radius of 20 miles over your "Radio¬ 
gem” is sometimes a possibility. You should ad¬ 
here to the truth. I constructed one for my mother, 
installed it with an aerial, and she listens not once 
in a while, but at her will, to Schenectady, New¬ 
ark. New York, or Providence, R. I., and her home 
is Attleboro, Mass. I can't give your set too much 
praise. -

(Names and Addresses on Request) 

Order Direct or From the Following Dealers 
D. 8 Qualey 
Weber Talking Mach . Co. 

Buffalo, N Y. 
C. B. Auto Motor 

Accessories 
Mundle Radio Supply 

Capetown, South Africa 
H. J Williams 

Barawlk Co. 
Home Supply Co. 

Cleveland, Ohio 
Anderton Elee. Co. 
Simon Kramer 
Service Publishing Co. 

Dallas, Texas 
Cullum A Boren Co. 

Emmitsburg, Md. 
Maryland State Adv. 

Service 

w«ry, 1 no. 
Tribe of K. 

Grand Rapids, Mich. 
Specialty Sales Bureau 

Hamilton, Ohio 
W. Hoffmeister 

Hawara Now Zealand 
H H Blake 

Jersey City, N. J. 
Maisie Music A Radio 
Shop 

Lake City, Mich. 
C K Barnes 

Los Angelos. Cal. 
Lester's Radio Shoppe 

Lynn, Mass. 
E. C Woodman Co. 

Media. Pa. 
Media Elec Co 

maiquit«, 1 
Harbin Radio Supply 

Now Haven, Conn. 
Crawford-Plummer, Inc. 

Now York City, N. Y. 
Consrad Co. 
McKinlay. Stone & 

Mackenzie 
Radio Specialty Co. 
Standard Distributing 

Co. 
Norfolk, Va. 

F. J Sawyer 
Northampton, Mass. 

Parsons Elec. Shop 

Elec Supply Store 

R B. Rupert 
Rookland, Mass. 
D 4 H. Motor Co. 

Saginaw, W. S. Mloh. 
J A Loubert A Co. 

Santiago, Chilo 
De Castro. Hdos A CU. 

R. M. Shiaee Co. 
_ _ Oregon City, Ora. 

Melbourne. Australia Singer Hill Service 
Marks A Abrahams, Pty. Providence. R. I. 

Ltd John E. Foley A Co. 

□ ersnion, rm. 
Haywood Tire Ba nary 
F 8. Meg ar gee 

Seattle, Wash. 
Frank B Wilson 

Springfield Ohio 
Moore Sales Servlet 

Toronto, Ontario 
Maurice Manus 

THE RADIOGEM CORP., 66-P-West B’way N.Y. City 
DEALERS— Write for Prices and Circulars 

C A 7 r PRICE $ Q15 
OALelL SMASHED ö~ 

Millionaire and Society 
LEADERS wear this Platinum and a Diamond Reproduction. 3 bril¬ 
liant diamond-cut gems. Looks like 
5500 ring. Set in solid platinum effect 
sterling—guaranteed for a life-time! 
Blue, green and violet fire flash from 
the imported gems. Defies experts! 
We have a limited number of these 
gorgeous creations. Bent C. O. D. 
$3. 15 (none to dealers). 

PARK ROW CO. .Dept. P.E. 
Park Row Bldg.. N. Y. C. 

va _ . ■ - Course for men of ambition 
I— IP^T PI 3 I anil limited time. Over 4000 L-lwwLI IvOI men trained. Condensed 
course in Theoretical and Practical Electrical 

V* ■ ■ ini hiding 

Engineering 
subjects of Mathematics and Mechanical Drawing taught by 
experts. Students construct motors, install wiring, test elec¬ 
trical machinery. Course complete 

In One Year 
Established in 1893. Prepare for your pro-
fe»«ion In the most Interesting elty in the 
world. Free catalog. 

BUSS ELECTRICAL SCHOOL 
109 Takoma Ave. Washington. D. C. 
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IRECTED RADIO RAYS 

THE 100 A RAOIO 

THE NEW 

SCIENTIFIC MATING 

ZprizesX 
M200Q22 

FOR 
L PICTURES / 

SEND FOR FREE 
SAMPLE COPY 

♦♦♦♦♦ 
EXPERIMENTER 

PUBLISHING CO., Inc. 
53 Park Place, N. Y. City 

Publishers of Radio News, Science 
and Invention, Motor Camper & 

Tourist and Practical Electrics 

The Best in RADIO 
and SCIENCE 

RADIO 
NEWS 

k .... _ J 
“Radio’s Greatest Magazine” 

Everything that is worthwhile in the radio industry 
appears in Radio News. The most popular new cir¬ 
cuits are fully described and diagrammatically illus¬ 
trated. The latest notes from the broadcast stations 
are commented upon. New radio equipment of every 
description is displayed together with reports of novel 
sets and unusually successful radio hook-ups. Every 
important advance in radio broadcast or reception in 
any part of the world is fully written up. In a word. 
Radio News covers everything big, active and worth¬ 
while in the radio field. 

Subscription Price 
One Year, $2.50 Foreign, $3.00 
Two Years, $4.25 Foreign, $5.25 

Or at all newsstands 25 cents per copy. 

5tience and ’ Invention 
IN PICTURES 

Practical Science Illustrated 
Science and Invention is a sensation— the first 

scientific magazine without text— printed with illustra¬ 
tions and captions only. Explains and illustrates every 
latest development in the field of science, invention, 
mechanics, radio, in an entirely different and decidedly 
original way. 

Published for the layman in pictures so that every 
feature can be easily understood and quickly grasped. 
More interesting, twice as much editorial matter, more 
attractive than ever before. 

Subscription Price 
One Year, $2.50 Foreign, $3.00 
Two Years, $4.25 Foreign, $5.25 
Or at all newsstands at 25 cents per copy. 
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Electric Tests for the Washing of 
Photographic Negatives 

IT is quite difficult to determine if the 
washing of photographic negatives is 

complete, once they have been developed 
and fixed. It is important not to leave 
the least trace of hyposulfite in the 
gelatin. 

It is possible to use salts which act ; 
chemically upon the hyposulfite and get 
rid of it in this way completely. 
But these processes are not as good 

as the ordinary washing in running water, | 
which insures the durability, not only of : 
glass negatives, but also of bromide 
prints. 
An inventor has devised a method, cer¬ 

tainly a little complicated, but of absolute 
efficacy, for it enables one to recognize 
at each Instant of its progress, whether 
there are still traces of hyposulfite In 
the wash water which is passed over the 
negative. The principle of this method, 
invented by M. Richmann, is based on the 
difference of electric resistance for water 
and for saline solutions. 

If the water from the washing of the 
negative is passed through a tube so ar¬ 
ranged that the electric current passes 
through the liquid between two fixed elec¬ 
trodes, the electric resistance will be 
weaker as there will be more hyposul¬ 
fite in the water. The deviation of a 
sensitive galvanometer gives the indica¬ 
tion if a very small current even passes 
through the liquid. 
To obtain still more precision, a com¬ 

parison can be arranged by having the 
current at the same time go through the 
tube just described, and then through 
an identical tube in which absolutely pure 
water is circulated. These two resistances 
may be made two branches of a Wheat¬ 
stone bridge, following out the method 
used regularly in laboratories for measur¬ 
ing resistances, and any difference can be 
determined, no matter how small, between 
pure water and the water from the 
negative. 

One of 

the 7 

Labora¬ 

tories at 

School of 

Engineer¬ 

ing of 

Milwaukee 

BECOME A MASTER ELECTRICIAN 
IN ONE SHORT YEAR 

or learn an electrical trade in three to six months. Greatest of all professions open to you. “Forty 
billions will be invested in Electricity in next five years,” says Edison. Salaries are high. Demand 
for TRAINED electricians ENORMOUS. Think of electric lighting, electric street cars, electric 
railway trains, electric telephone and telegraph, electric motors, electric automobiles, electric cook¬ 
ing and heating. Electricity in the air and under the sea. Is it not dazzling? 

New Uncrowded Field 
Our large staff of professors of the four depart¬ 

ments teach the laws and principles of electricity. 
Actual training in laboratories; lectures and prac¬ 
tice. No special schooling required to enter our 
practical electrical, electrotechnician and trade 
courses. 

Earn While You Learn 
“Earn While You Learn” if you wish. We ar¬ 

range half-time employment that will help you de¬ 
fray expenses. Lakeside advantages. Board and 
room reasonable. Daily broadcasting WIAO. 
School orchestra. Fraternities. Wonderful co¬ 
operation between student and instructor. 
FREE catalog explains in full. Send for it. 

Mail This Coupon Today— Right NOW 
School of Engineering of Milwaukee. 
Dept. M-604,415 Marshall St. Milwaukee. Wis. 

Without obligating me, please furnish details of 
course (or courses) marked below: 

] Master Electrician. 6 months to 1 year. 
; 1 Electrotechnician. 12 to 30 months. 

1 Electrical Engineering, B.S. Degree, 3 years. 
, 1 Commercial Electrical Engineering, 12 months 

1 Automotive Electricity. 3 to 6 months. 
J Armature Winding and Motor Generator Re¬ 

pair Course. 3 to 6 months. 
[ ] Electrical Home-Study Training with labora¬ 

tory facilities to those who cannot come 
to Milwaukee. 

Name 

Street 

415 Marshall St. M-604 Milwaukee, Wis. 
City 

Age Education 

State 

CATALOGS 
Electricity in Walnut Drying 

AN interesting application of industrial 
electrical heating has been made in 

the walnut Industry in California. The 
usual practice is to place the nuts in 
large trays in the sun for curing. This 
requires from live to fifteen days prop¬ 
erly to dry a tray full of nuts, depending 
upon the weather. 

Several attempts have been made at 
artificial drying, using distillate as a fuel 
for heating air, but the many difficulties 
of this process have prevented its adop¬ 
tion and the solution seems to have been 
found in the use of electric heat. 
Three installations of this nature were 

made during 1923 on different walnut 
farms. A connected load of 45 kilowatts 
on each dryer was installed, giving a 
sufficient capacity to heat 4,000 cubic feet 
of air a minute when it is necessary to 
raise the temperature 40 degrees F. 
Standard General Electric oven heaters 
were used, rated at five kilowatts. The 
heaters are placed In a metal duct and a 
fan blows air across them and through 
the necessary ducts to the several bins con¬ 
taining the nuts. A General Electric ther¬ 
mostat, type CR-2990, maintains the tem¬ 
perature of the air at about 100 degrees F. 
Three type CR-7006—D-5 General Electric 
control panels are used on the 45 kilowatt 
installation, each handling 15 kilowatts. 
The nuts are thus uniformly dried and, 

with four blns operating, It Is possible to 
maintain an output of eight tons in about 
48 hours. The equipment requires no 
watching, as in the case of the fuel-fired 
dryers, and drying begins immediately 
upon the turning of the switch. Much 
time is usually wasted with the fuel-fired 

SUPER-HETRODYNE - NEUTRODYNE ! 
New Complete Branston Kits Including Qicillator 
Coupler, Antennae Coupler, 3 Inter. R. F. Trans, 
and Special Tranker Coupler. Complete Kit List. 
$36.50. Acme30KiloCycleR F. Trani. $5.00. 
All American 2,000 to 10,000 Meter Tran,. 
$6.00. Hilco Antennae Coupler $8.00. Oscilla¬ 
tor Coupler $7.00. Gen. Fada Neut. parts, 5 
tube $65.60, 4 tube $64.00, Kit $25.00. ON ONE TUBE 

American 
WHOLESALE DISTRIBUTORS 

¡SM6WestI4thSt. Kansas City,Mo. 

Broadcasting from Atlantic Caast, Mexico, Hawaii, 
Canada and Cuba heard in California by user« of 
CROSS COUNTRY CIRCUIT. Range due to 
simplicity of aet and only one tuning control. 
Easily and cheaply built by any novice. Dry cell 
tubes may be used. All instructions, blueprint 
panel layout, assembly photo, etc. Postpaid 25c. 
Stamps accepted. 
VESCO RADIO CO., BX. P.E. 117, OAKLAND, CAL 

By 
MAIL 

QUESTIONS 
¡Answers 
ELECT RI C! ANS-ald to ex¬ 
amination for license. Illus¬ 
trations, diagrams, tables, etc. 

MARINEA STATION AR Y EN¬ 
GINEERS— Latest answers to 
queetl »ns asked at examinations; 
profusely Illustrated. Price J2.50. 

STEAM BOILERS—Construction, c re and operation 
170 llbistratlons; complete and aluable Information. 
Price $2. »0. 
CATECHISM OF STEAM, GASA ELECTRIC EN¬ 
GI NEE RI N G—Over 1,000 questions and answers. 
Price $2.00. AH books written In simple, concise 
English by expert authorities. 
READE PUB. CO., 296 BROADWAY, N. Y. CITY 

Learn to Draw! 
Complete Course 24 Easy Lessons 

(not a book) 
Use your skill. Draw for pay or pleasure, for 
programs, newspapers, magazines, show-
cards. One sale pays for course. SOLD ON 
APPROVAL. Money back if not happy and 
pleased after 5 days progress. 
NATIONAL SCHOOL Of CARICATURE & ART 

P. O. Box 1017-City Hall Station, 
New York. Dept. PE 

ELECTRICAL and CHEMISTRY OUTFIT 
for the beginner. Electrical and Mechanical books. 
*4 H. P. Wagner electric Grinder and Buffer, something 
new far the home mechanic, garages and repair shops, 
fractional H. P. Wagner motors. Toy motors. Prices low. 
Satufaction guaranteed, or money refunded. Literature 
free. A. Urie. 333 W. Manhattan Blvd., Toledo, Ohio. 

F Here’s your opportunity. Radio needs 
• you. Win success in this fascinating fielo. 
Trained men in demand at highest salaries. 
Learn at home, in your spare time. 

Be a Radio Expert 
I will train you, quickly and easily, to design, 
construct, install, operate, repair, maintain, ana 
sell all forms of Radio apparatus. My new methods 
are the most successful in existence. Learn to earn 

$1,800 to $10,000 a Year 
E D P P Wonderful, home-construction, tube 
■ & receiving set, of latest design. 
Write for“ Rad Io Facts” free. Engineer Mohaupt 
RADIO ASSOCIATION OF AMERICA 

Dept. 186, 4513 Ravenswood Ave., Chicago 

YOU to hear programs from 
stations 400 to 100O 

DON’T NEED Miles Away. I can show 
you how to Ret them 
on YOUR CRYSTAL 

» I H g*.Ä SET. Changes often 
cost Than One 
Dollar. Send self ad¬ 

dressed envelope for picture of my set. 
LEON LAMBERT 

543 . So. Volutaia, Wict.it». Kansas 
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H. Gernsback, Editor 
of RADIO NEWS, 
SCIENCE and 
INVENTION and 
PRACTICAL 
ELECTRICS 

A NEW MAGAZINE 
For Every Motor Car Owner 
The aim and purpose of this new magazine is to make the motor 
car worth more to every owner, j 
that will describe in detail various 
routes to take, what to see on the 
pleasure from the trip. 

To illustrate the great value that 

It will have permanent departments 
trips about the country, 
trip and how to get the 

this magazine will have 

The best 
utmost in 

for every 
motor car owner we are listing here the various departments in order of 

RADIO NEWS, % 
SCIENCE and 
INVENTION 
and PRACTICAL 
ELECTRICS 

their importance. 
THE OPEN ROAD—(ROUTES) 
MOTORCAMPING—HOW TO DO IT 
NEW ROAD AND AUTO LAWS 
NEWS OF THE AUTO CAMPS 
GAS ENGINE POINTERS 
NEW CAMP EQUIPMENT 
MOTOR ELECTRICS 
YOUR TIRES 
FIRST AID 

CAMP RADIO 
NEW AND WORTHY AUTO ACCESSORIES 
AROUND THE EVENING CAMPFIRE 
PRIZE CONTESTS 
ROADSIDE REPAIRS 
LATEST AUTO NOTES 
HANDYKINKS 
And the thousand and one other pointers 
on better Motor Travelling. 

SEND FOR 
FREE 
SAMPLE COPY 

The JUNE Issue on sale May Fifteenth is the first issue. Every motorist will 
be surprised at the amount of valuable information that will be contained in it. 
Those who begin with the first issue will find it indispensable in planning any 
immediate auto trip long or short. 
By filling out the attached coupon you can be assured of receiving this initial 
issue. 

SUBSCRIPTIONS $2.50 the Year—FOREIGN 50c Extra 
ON ALL NEWSSTANDS—25c THE COPY 

P.E.-6 

GERMOTT PUBLISHING CO., Inc. 

53 Park Place, N. Y. C. 

Enclosed you will find. dollars for 
my subscription to Motor Camper & Tourist. 

NAME . 

ADDRESS . 

* MOTOR. 
CAMPER & 
TOURIST 
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LEARN 
BY DOING 

Every phase of all 
branche« of 

ELECTRICITY 
taught by 

Actual Practice 
In America’« foremost and oldest 

institution for trade training 

No Books Used 
Individual Instruction. 

Start Any Day 

Write for FREE Si-pet* catelot 

THE NEW YORK 
ELECTRICAL SCHOOL 
31 W.«t 17th St., N«w York City 

equipment each morning in adjusting the 
distillate burner. The air compressor 
necessary for the burning of distillate Is 
also eliminated. 

Improving Edison B Batteries 

RADIO b batteries of the Edison cell j 
type may be greatly improved by I 

using in place of the regular solution a 
20 per cent solution of phosphoric acid to 
which enough ordinary household am¬ 
monia has been added to neutralize the | 
acid. Test the solution with a strip of j 
litmus paper. If there is too much acid, 
the litmus will turn red, and you must 
add ammonia. If the litmus paper turns 
blue, you have put In too much ammonia i 
and must, therefore, add more acid. When I 
the solution is neutral, the color of the 
litmus paper will not change: red litmus 
paper dipped Into the solution will remain 
red and blue litmus paper will remain 
blue. A layer of pure mineral oil, such as 
Nujol, over the solution will prevent evap¬ 
oration. 

DO YOUR OWN WIRING! 
AND SAVE 50% 

The DREADNAUGHT 

STATEMENT OF THE OWNERSHIP, MANAGE¬ 
MENT, CIRCULATION, ETC., REQUIRED 

BY THE ACT OF CONGRESS OF 
AUGUST 24, 1912 

Of Practical Electrics, Published Monthly 
at New York, N. Y. for April 1, 1924 
State of New York— 
County of New York, ss. 

The 1924 Edition 

famous side¬ 
swing hand ejector re¬ 
volver 32, 38 and 32-20 
calibre check- Ç 
ered walnut *11 .95 
grip, guaran- II* 
teed imported. 

Reg-
$25 

value. 

- % 111 * 1 The Super 
Dreadnaught 

yj3 Guaranteed imported. Made 
of fine tool steel, 

9 superior work- Ç 1 4 r a 
manship, check- ▼ I 4I .OU 
ered walnut grip, A A 
32, 38 and 32-20 cal. 

Before me, a Notary Public in and for the State 
and county aforesaid, personally appeared Hugo 
Gernsback, who, having been duly sworn accord¬ 
ing to law, deposes and says that he is the 
Editor of the Practical Electrics and that the 
following is, to the best of his knowledge and 
belief, a true statement of the ownership, man¬ 
agement (and if a daily paper, the circulation), 
etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act 
of August 24, 1912, embodied in section 443, Postal 
Laws and Regulations, printed on the reverse of 
this form, to wit: 

1. That the names and addresses of the 
lisher, editor, managing editor, and business 
agers are: 

Publisher. Experimenter Publishing Co., 
53 Park Place, New York City. 

Editor, Hugo Gernsback, 53 Park Place, 

pub-
man-

Inc., 

New 

We guarantee these side ejectors to be accurate, reliable 
and powerful and warrant same for 20 years. World* 
famous German Luger, 3U cal. $16.25. Imported Top 
Break Revolver, automatic ejecting 32. $7.35, 38 cal. $7.85, 
Genuine Mauser. 9 shots automatic 25 cal. $11.50, 32 cal. 
$12.50. All brand new and absolutely perfect. Guaranteed 
imported. Use Standard Cartridges. iiAuru 
Pay on arrival plus few cents postage. Xf N [J Nil MUN LI Satisfaction or money refunded. IW ITIUI1LI 
UNITED SALES CO., 16 E 22nd Street DepL 316 Hew York 

Who will give you VALUE that you can 
check—$140.00 of it—for twelve small pay¬ 
ments of $5.00 each. WE WILL! And further¬ 
more we will STAY WITH YOU until you are 
in a good electrical position and are satisfied. 

If this proposition sounds good, and if our 
exceptional plan of Start Any Time, Stop Any 
Time, Pay Only for What You Get, appeals to 
you—Then WRITE TODAY. 

YORKE BURGESS, President 

Burgess Electrical School 
Dept 6, 749 E. 42nd Street, Chicago, Ill. 

Canadian Branch : 201 F Crawford Ave., Toronto 

From “ Where Knowledge 
Meant Bappineu. 

Copyright 1921 

SEX 
Facts'other sex books don’t dare 
discuss are plainly told in “Where 
Knowledge Means Happiness." 
Creates a new kind of married love. 
One reader says: 
Il contains more real information 
than all other tex bookt put together. 
Sent in plain cover, by return mail, 
for $1.00, cash, money order, 
check or stamps. 

Dept. 33, COUNSEL SERVICE, 257 W. 71st St., N. Y. 

ADULTS! 
SEX KNOWLEDGE BOOKS 

instructive, authoritative, profusely illustrated in natural colors, etc. 
Not the cheap sort. Contains everything one should know both before 
■nd after marriage to insure health and happiness . Large catalog lOc. 

F. SMETANA & COMPANY 
1214 Hancock Streets — -a Saginaw, Mich. 

York City. 
Managing Editor, Thomas O’Conor Sloane, 53 

Park Place, New York City. 
Business Manager, Robert W. DeMott, 63 Park 

Place, New York City. 
2. That the owner is: (If the publication is 

owned by an individual his name and address, or 
if owned by more than one individual the name 
and address of each, should be given below : if the 
publication is owned by a corporation the name of 
the corporation and the names and addresses of 
the stockholders owning or holding one per cent 
or more of the total amount of stock should be 
given.) Germott Publishing Co., Inc., successors 
to Practical Electrics Co., Inc., whose stockholders 
consist of: Hugo Gernsback, 53 Park Place, New 
York City ; Sidney Gernsback, 53 Park Place, New 
York City : Robert W. DeMott, 53 Park Place, 
New York City. 

3. That the known bondholders, mortgagees, 
and other security holders owning or holding one 
per cent or more of total amount of bonds, mort¬ 
gages, or other securities are: (If there are none, 
so state.) None. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and se¬ 
curity holders, if any, contain not only the list of 
stockholders and security holders as they appear 
upon the books of the company but also, in cases 
where the stockholder or security holder appears 
upon the books of the company as trustee or in 
any other fiduciary relation, the name of the 
person or corporation for whom such trustee Is 
acting, is given ; also that the said two para¬ 
graphs contain statements embracing affiant’s full 
knowledge and belief as to the circumstances and 
conditions under which stockholders and security 
holders who do not appear upon the books of the 
company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner ; 
and this affiant has no reason to believe that any 
other person, association, or corporation has any 
interest direct or indirect in th? said stock, bonds, 
or other securities than as so stated by him. 

5. That the average number of copies of each 
issue of this publication sold or distributed, 
through the mails or otherwise, to paid subscribers 
during the six months preceding the date shown 
above is: 

(This information is required from daily pub¬ 
lications only.) 

H. Gernsback. 
Sworn to and subscribed before me this 25th 

day of March, 1924. 
(Seal.) Joseph H. Kraus 

Queens County Register’s No. 2951. 
New York County Register’s No. 5291. 
New York County Clerk’s No. 379. 
My commission expires March 30, 1925. 

Completely Revised to Date 
Anyone can become an expert wireman 
and secure a license by following the 
simple rules given in "Standard Wiring** 

This latest edition contains over twice 
the amount of useful information ever be¬ 
fore published. The National Electrical 
Code explained and illustrated. New illus¬ 
trated chapters on Outside Wiring and In¬ 
side Wiring for all systems for both direct 
and alternating currents: House and Resi¬ 
dence Wiring, Garage Wiring, Theatre and 
Moving Picture House Wiring, Marine Wir¬ 
ing, Electric Sign Wiring, Radio Wiring. 
How to install, operate and care for Gen¬ 

erators, Motors, Storage Batteries, Meters, 
Electric Ranges and every kind of wiring 
device for light, heat and power. 
250 electrical terms and their definition 

and values; fifty-two of the latest tables 
on wires and wiring; all dimensions, 
weights and capacities of wires and cables 
for copper, brass and iron; tables, showing 
at a glance, and without any figuring, the 
right size of wire for power or lighting jobs 
for any capacity. 

Leather Cover. Gilt Edges. Pocket Size. $^.00 

Sent Post Paid on receipt of Price ** 

H. C. CUSHING, Jr. 
10 WEST 40th STREET, NEW YORK 

—Over 500,000 Sold— 

Become a 

Commercial Electrical 
Engineer 
In On« Year 

Fascinating new branch of the 
Electrical Profession. He knows 
business as well as the technics of 
electricity He is a Consulting 
Efficiency Engineer, the man who 
knows how to solve commercial 
engineering problems. Master it 
here, in laboratories costing over 
quarter million dollars—in Amer¬ 
ica’s Greatest Institution for Elec¬ 
trical Education. Other courses: 
Automotive Electrical Engi¬ 
neer, 1 year. Armature Wind¬ 
ing, 3 months; Practical Elec¬ 
tricity. 6 months; Electrotech¬ 
nic», 18 months; Automotive 
Electricity, 3 months; Electrical 
Engineering, B.S. Degree, 3 
years. 

Earn While You Learn— 
Free Book Tell« How 

19th year now opening. Write 
quick for big FREE Book, giving 
you full details of this great 
school. State age, education and 
course Interested in. 
SCHOOL of ENGINEERING 
Dept. C904, 415 Marshall St., 

Milwaukee, Wisconsin 

■ School of Engineering, 
Dept. C904, 415 Marshall St., Milwaukee, WIs. 

I Please send me your free book on how to "become a 
I Commercial Electrical Engineer" (just off the press) 
I and full details of your “new wonderful laboratory 
I method” of home-study in Practical Electricity. 
I This request obligates me in no way. 
J Name. 
5 Address. 
■ Town. State. 
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I OPPORTUNITY AD-LETS j 

= Yen can place your ad in these columns for only 4c 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 August issue must reach us not later than June 20th. 

The Circulation of Practical Electrics is more than 57,000 
Practical Electrics Company, Inc., 53 Park Place, New York, N. Y. 

tSiiiiiiiiiiiiiiiimmimimimiiiiiuiiimiiimiiiiminiimiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinmimimimmiiimiimimiiiiiiiimmiiiiiiiiiiiiuiiiiimimimmiiiiiiiimiiiiiiiimiiiimiiiiiimmmiiiiimmiiiiimimiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiimiiiiiiiiiiiiiimimiiiiii^ 

Agents Wanted Correspondence Courses Musical Instruments 

Big Money and Fast Sales. Every owner buys 
Gold Initials for his auto. You charge $1.50; 
make $1.35. Ten orders daily easy. Write for 
particulars and free samples. American Mono¬ 
gram Co., Dept. 226, East Orange, New Jersey. 

Used Educational Matter, books, etc., bought, 
sold, rented and exchanged. Catalogue free. Edu¬ 
cational Correspondence Exchange, 89 State Ave., 
Pontiac, Michigan. 

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. 

For Inventors 
Get Your Own Patents. Application blanks, 

instructions and 17 money savers, all for 50c. 
Inventive Science, 406 N. Denver St., El Dorado, 
Kansas. 

You Can Learn to Play any of the following 
instruments. Saxophone, Ukulele, Mandolin, Vio¬ 
lin, Piano, Banjo, Guitar, Accordéon, or Mouth 
Organ from our complete illustrated easy self in¬ 
struction books, 25c each or 5 for $1.00. All post¬ 
paid. P. E. Collins Co., 197 Fulton St., Brooklyn, 
N. Y. 

Patent Attorneys 

Start your own business as our sole agent, sell¬ 
ing 100 famous home products. All or spare time. 
Dr. Blair Laboratories, Dept. 540, Lynchburg, Va. For Sale 

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. 

Big Money and Fast Sales. Every owner buys 
gold initials for his auto. You charge $1.50, make 
$1.44. Ten orders daily easy. Samples and in¬ 
formation free. World Monogram Co., Dept. 34, 
Newark, N. J. 

For Sale— 10 watt set for key or broadcasting. 
For particulars write to A. E. Schilling, 108 Elm 
St., Kalamazoo, Mich. Will mail photo on re¬ 
quest. Station WLAQ. 

American Made Toys 

For Sale— Books 1 and 2 boy mechanic, like 
new. Money order for $2.50 takes both. Frank 
Novak, Merrill, Wisconsin. 

Patents — Trademarks.. Write for free Guide 
Bocks and "Record of Invention Blank” before 
disclosing inventions. Send model or sketch of 
invention for Examination and Instructions. No 
charge for the above information. Victor J. 
Evans & Co., 913 Ninth, Washington, D. C. 

Patenti 
free. 

My fees in installments. Advice book 
Frank Fuller, Washington, D. C. 

Manufacturers on large scale, also homeworkers, 
wanted to manufacture Metal Toys and Novelties 
Barking Dogs, Wag-Tail Pups, Wild Animals, 
Automobiles, Indians, Cow-Boys, Baseball Players, 
Cannons, Toy Soldiers, Crowing Roosters, Statues 
of Liberty, Miniature castings of Capitol, Bathing 
Girl Souvenirs and others. Unlimited possibilities. 
Guaranteed casting forms furnished manufacturers 
from $5.00 up, with complete outfit. No experi¬ 
ence or machinery necessary. Hundreds made 
complete per hour. We buy goods all year and 
pay high prices for finished goods. Cash on de¬ 
livery. Contract orders placed with manufacturers. 
Enormous business waiting to be taken care of in 
1924. Catalog and information free. Correspon¬ 
dence invited only if you mean business. Metal 
Cast Products Co., 1696 Boston Road, New York. 
Established since 1912. 

Art 

Art Objects, Special Books, Pictures. Particu¬ 
lars free. Send no money. O. W. Miller, 27CX 
Warren St., New York. 

Automobiles 

Build a Real Automobile—Weight 150 pounds. 
Handy men or boys build at small cost. Com¬ 
plete Book Easy-to-Follow Plans, 25c : also sold 
complete. Famous 2% H.P. Shaw Motor supplies 
power. Stamp brings descriptive circular. Shaw 
Manufacturing Company, Dept. P. E-2, Galesburg, 
Kansas. 

Books 

Nature's Finer Forces— 1923—includes Lights; 
Colors; Tones; Vibrations; Auras: Odies; Electro¬ 
magnetons ; Coldlights : Radio ; Marvelous Discov¬ 
eries ; 260 pages : Satisfaction Guaranteed. $2.00 
postpaid. Table Contents Free. P. E. Stevens, 
Publishers, 242 Powell, San Francisco. 

Business Opportunities 

Fifty select names and addresses of Trinidad 
Agents, Electrical Students, or intelligent Boys, 
sent for a Dollar Bill. Samuel A. Huskisson, The 
Mailing Agency, San Fernando, Trinidad, B. W. I. 

Common Sense and $100 or more will establish 
cash business. Dept. X, Paul Kaye, 149 Broad¬ 
way, N. Y. 

Chemistry 

Experimenters use Magto, a powdered oxide of 
iron, many experiments can be conducted with it. 
Can be used for a core metal furnace reduction, 
magnetic demonstration. Five pounds for a dollar, 
postpaid. American Chemical Co., 52 First St., 
East Youngstown, 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 
ad on page 471 of this issue for special 30-day 
offer. Chemical Institute of New York, 66 W. 
Broadway, New York City. 

Health 

Diseases and Their Innate Healer. Treats on 
anaemia, apoplexy, appendicitis, asthma, bronchi¬ 
tis, cankers, constipation, consumption, convul¬ 
sions, debility, gallstones, headache. Book 50c. 
A. J. Stevens, Wauseon, O. 

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, 
67-B Security Bank Building, directly across the 
street from Patent Office, Washington, D. C. 

Help Wanted 
Personal 

We Want Salesmen and Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent proposition for live wires. The 
E. I. Company, Publishers, 233 Fulton St., New 
York City. 

Detectives Earn Big Money. Excellent opportu¬ 
nity. Travel. Great demand everywhere. Experi¬ 
ence unnecesary. Write American Detective Sys¬ 
tem, 1968 Broadway, N. Y. 

Money—Silvering mirrors, refinishing tableware, 
autolights, radiators, chandeliers, Outfits. Methods 
free. Write C. Sprinkle, Dept. 87, Marion, Ind. 

Clerks for Government Postal and other good 
positions $1, 400-82,300 yearly. Experience unnec¬ 
essary. Full particulars free by writing G. W. 
Robbins, Civil Service Expert, 305 Burchell Bldg., 
Washington, D. C. 

Languages 

World-Romic System, Masterkey to all Lan¬ 
guages. Primers, $1.94 each language; Cantonese, 
Danish, Dutch, English, French, German, Italian, 
Latin, Polish, Portuguese, Russian, Spanish, 
Swedish. Pronunciation Tables, 30c each language. 
Dictionaries, grammars, 4,000 languages: Afro-
semitic. Amerindio, Eurindic, Indopacific, Sibérie, 
Sinindic. Languages Publishing Company, 8 
West 40th Street, New York. 

Miscellaneous 

Wanted. 1 K. W. oil immersed trans. 25,000 
volts oil immersed condenser quenched gap and 
thermocouple ammeter, must be cheap. Wm. 
Schwenzer, 3619 Peach St., Erie, Penna. 

Gasoline Lamps, Lanterns and Heaters. Cata¬ 
log free. Little Wonder Mfg. Co., Terre Haute, 
Ind. 

Be an Aviator; thirty day course. Ten hours 
air time $150. Good standard aeroplane $800. 
Miller Aviation School, Benton, Ill. 

Remanufacture Fords—Most profitable business 
on earth—$14,355.00 made on 300 complete jobs. 
$850.00 completely equips shop with tools recom¬ 
mended by Ford Motor Company. Circular, K. R. 
Wilson, Buffalo. 

Models and Model Supplies 

The Modelmaker. For those interested in mak¬ 
ing working models. Send 10 cents. Address 
S. I., 120 Liberty Street, New York. 

Lonesome! Make New and True Friends. Write 
Dolly Gray Club, Box 186N, Denver, Colorado. 
Stamp Appreciated. 

Exchange Cheery Letters with new friends. 
Write Betty Lee, Inc., 4254 Broadway, New York 
City. Stamp appreciated. 

Astrology—Stars tell Life’s Story! Send birth¬ 
date and dime for trial reading. Eddy, 1085 
B Suite 30, Kansas City, Missouri. 

Correspondence Club. Many wealthy members 
everywhere. Fascinating particulars free. Smith. 
Box 1167-Y, Denver, Colo. 

Printing 

Quality Printing, 1,000 letter heads, envelopes, 
cards or statements, $3.00. Your name on 200 
note sheets and 100 envelopes, $1.00. Samples 
free. Howlett’s, Paris, Ill. 

Salesmen Wanted 

A Salesman Wanted in every town or city within 
25 miles of a broadcasting station to sell Radio¬ 
gem, the complete radio receiving set that retails 
for $2.50. With Radiogem there is nothing else 
to buy—the outfit includes the Radiogem receiving 
apparatus, 1,000 ohm phone, and aerial outfit. The 
cheapest radio outfit on the market—yet as prac¬ 
tical as the most expensive. Big money to the 
right men. Send $2.00 for sample outfit. The 
Radiogem Corp., 66-R West Broadway, N. Y. City. 

Stamps and Coins 

Stamps—50 varieties, Brazil, Peru, Cuba, etc., 
10c. 50 different U. S., 25c. 1,000 hinges, 10c. 
1,000 mixed, 40c. List free. C. Stegman, 5957 
Cote Brilliante, St. Louis, Missouri. 

One Thousand Agents Wanted 
We want one thousand agents to sell subscrip¬ 
tions to RADIO NEWS, SCIENCE AND IN¬ 
VENTION, PRACTICAL ELECTRICS and 
MOTOR CAMPER & TOURIST. We will pay 
a generous commission for this work and help 
you in every way. Our four 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 CO. 
HERBERT H. FOSTER, Circulation Manager 

53 Park Place, New York 
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TIPS! 
FOR THE 

Radio Amateur 
Constructor 

The Latest Book of the Experimenters’ Library: It 
gives everyone the inside tricks on constructing his 
own Radio Set. It combines the experience of an 
Expert Set Builder. It is of value to everybody. 
One chapter is devoted exclusively to the fine points 
of drilling the Radio Panel and Cabinet. Another 
to the Mounting of the Instruments and so on till 
every detail of Radio Set Construction is covered. 
This Book is now in Circulation. Ask your dealer 
f°r a copy. PRICE 25C 

~NEUTRODYNE 
ALL ABOUT IT 

Twenty-one Chapters on the Neutrodyne are cov¬ 
ered in this neat, handy book. Anyone interested 
in the Neutrodyne Set and how it works should have 
a copy. It is complete to the smallest detail— such 
as Locating Trouble, Adding Regeneration,” 
Drilling the Panel etc. The book covers only 

the up-to-the-minute data. It is an advance in 
Radio Literature. Get a copy now. 

PRICE 25c 

Other Books in the 

EXPERIMENTERS LIBRARY 

PRICE 25 CENTS EACH 

AT ALL RELIABLE DEALERS 

THE E. I. COMPANY 
233 FULTON STREET 

(The Cons rad Company, Selling Agents) 
NEW YORK CITY 
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Noted Musical and Radio 
Authorities Select three 
Distinctly New Radio 
Song and Dance Hits 

Now We Have Radio 
Song and Dance Hits 

35c 
EACH 

Postpaid 

hlusK bu 
biffai * 

RADIO NEU'S MAGAZINE BROADCAST CONTEST 
Th^ tonsjad Co Jnc 

In a recent nation-wide Musical Radio Contest three com¬ 
positions were selected from the hundreds of Manuscripts 
submitted as prize winners. These numbers have now 
been published in the conventional form so that Radio 
Music Lovers and also Music Lovers everywhere can enjoy 
these distinctly new hits in Popular Music. 

These prize Radio Hits will be a sensation in your dance 
folio. They offer you the opportunity of buying three 
fine melodies at the same time each better than the other. 
It were as if you had picked the choice numbers out of 
hundreds of songs at your dealer. 

These Radio Song and Dance hits will be exclusively 
Radio—To and for the Radio Public. They will be 
Broadcast from your local Broadcasting station. Listen 
in for them. Your local Radio Dealer will have copies 
for you. Look them over the next time you visit him or 
write us direct for your copies. 

Published and Distributed by 

THE CONSRAD COMPANY, INC. 
233 Fulton Street, New York City 

Radio Jazz: 
Irresistible foxtrot. One of 

the prize winners of RADIO 
NEWS Broadcast contest! 
Young feet dance—old feet tap 
time to the fascinating melody 
of this masterpiece of Jazz. 

Listen In: 
Featured in RADIO NEWS 

Broadcast contest, has caught 
the fancy of all America! Its 
rare swing hypnotizes—and its 
tuneful melody makes it simply 
irresistible. 

Radio March: 
Another Prize Winner of 

RADIO NEWS Broadcast con¬ 
test. Here, music lovers, is a 
wonderful number! Is there 
anything so appealing as the 
stirring strains of a military 
march? 
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Electricity 
697 997 1267 1885 

at your finder ends 
HAWKINS ELECTRICAL GUIDES 
3500 PAGES 
4700 PICTURES 

$1 A VOLUME 
$1 A MONTH 

IN TEN 
VOLUMES 

SEND NO MONEY-SEND ONLY THIS COUPON 

Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism—Induction—Experiments — Dynamos — Electric Ma¬ 
chinery—Motors—Armatures—Armature Windings—Installing of 
Dynamos—Electrical Instrument Testing—Practical Management 
of Dynamos and Motors—Distribution Systems—Wiring—Wiring 
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating 
Currents and Alternators — Alternating Current Motors —Transformers — 
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers — 
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing 
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 
of the ten numbers. 

SHIPPED FREE 
Not a cent to pay until you see the books. No obligation to buy unless 
you are satisfied. Send Coupon now—today—and get this great help 
library and see if it is not worth $100 to you—you pay $1.00 a month for 
ten months or return it. 

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 

J 
Reference 

P.E., June 



Go after the 
big-pay job! 

“IÇnow electricity as experts know it 
and get an expert’s pay” 

THE present situation in the electrical field offers a greater opportunity to ambi¬ 
tious men than has ever before existed! 
Electrical contractors,„central stations and great industrial plants are calling 

for men who have mastered the finer points of electrical practice, and who have the 
ability to handle efficiently all kinds of electrical problems, from the installation of 
electrical machinery to wiring for light and power. 

Are you taking advantage of this opportunity? 
Start TODAY to fit yourself for a bigger job by reading the Croft books— 

books so popular with electrical workers that over 40,000 sets have beçn sold. 

Croft’s Practical Electricity 
(A combined home-study course and reference library) 

8 volumes—3000 pages—2100 illustrations—flexible Keratol binding 40,000 in use 

NO method of teaching electricity offers a 
quicker, surer way to success than the *Croft 

books. ... . „ , 
Starting right in with the A B C s of modern 

electrical practice, Croft takes you through his 
books in easy steps. He gives you the secrete of 
success in electricity in plain words, figures -and 
illustrations. 
Thomas A. Edison said: “Croft s method of ex¬ 

plaining by analogy with things everyone knows, 
and the simple illustrations, make his work one 
of the best that I have yet seen.” 

Croft teaches you electrical practice complete. 
He takes you in quick, easy steps from the 
simplest principles to the complete and economical 
operation of a great central station. 

He tells you things you need to know about 
motors, generators, armatures, commutators, trans¬ 
formers, circuits, currents, switchboards, distri¬ 
bution systems electrical machinery its installa¬ 
tion, operation and repair—wiring for light and 
power- wiring of finished buildings—Underwrit¬ 
ers’ and municipal requirements- how to do a 
complete job, from estimating it, to completion— 
illumination in its every phase—the latest and 
most improved methods of lighting lamps and 
lighting effects, etc. 
The Croft Library is the last word in practical 

electrical education. No man who wishes to 
achieve success in the electrical field can afford 
to be without it. 

These books lead the way to bigger pay 
Don’t be satisfied to worry along in little jobs 

with little pay. Master the finer pointe of elec¬ 
trical practice and bring the big-pay job within 
your reach. Croft will show you how. Through 
his famous books he will teach you electricity as 
experts know it and put you in line for an ex¬ 
pert’s pay. 
The Croft books were written by a man who 

has spent 20 years in electrical work who has 
gone through all the various stages—who has 

done the work you are doing now and who has 
risen to his present position in thn electrical 
world simply by studying his job. 

Croft knows how to teach electricity—how to fit 
men for big-pay jobs- -because he knows just 
what is needed to get ahead. What he knows 
about electrical practice has been gained by actual 
shirt-sleeve contact with everyday electrical prob¬ 
lems. 

Practical electricity taught by an expert 
Croft has had an almost sensational climb. 

Beginning as an apprentice lineman, he went 
through the various stages of wireman, drafts¬ 
man, etc., until he attained the position of elec-

of the great electrical trical engineer with one 
manufacturing companies, 
consulting company with 
practice, and his name is 
of the electrical world. 

Now he heads his own 
a large and successful 
known in every corner 

FREE 

Croft gives you only the boiled-down records 
of everyday electrical practice. His knowledge 
of electricity has been obtained through actual 
shirt-sleeve practice, and because he knows your 
problems he is able to tell you in clear, under¬ 
standable language the best way to solve them. 

The hundreds of fundamental things that you 
ought to know about electricity are here, worked 
out with the plainest explanations and the freest 
illustrations. 
With these books no problem in practical elec¬ 

tricity should be too hard for you to solve—no 
job too big for you to tackle, for in them you get 
the essentials of a complete electrical education. 

In this set of Ixxtks Croft takes you by the 
hand and leads you through his years of rich 
experience as a practical electrical worker and 
engineer ; tells you the “how" and the “why” as 
he would if you were a younger brother that he 
was coaching. 

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

Free examination—no money in advance 
K 10 months to pay if you keep them 

Gentlemen : — Send me X 
the Library of Practical 
Electricity (shipping 
charges prepaid), for 10 

We want you to test our statements — we want you to compare the Croft 
books with others. Fill in and mail the coupon attached and we will send 
you the entire set of eight volumes for ten day 

days’ free examination. If sat-
isfactory, I will send $1.50 in A 
ten days and $2 per month until 
the special price of $19.50 has been 

take all the risk—pay all charges. You 

paid. If not wanted. I will write you 
for return shipping instructions. (Write 
plainly and fill in all lines.) 

nothing unless you decide to keep the 
and the balance at the rate of $2 a 

K and see the books for yourself. 

assume 
books, 
month. 

Free Examination. We 
no obligation—you pay 
Then $1.50 in ten days 
Send the coupon NOW 

Name 

Home Address 

City and State. 

Employed by . . 

Occupation .... 

Our easy terms make it possible for 
to own America’s standard electrical library. 

ever}’ electrical worker 

P. E.-6-2 4 

McGRAW HILL BOOK COMPANY, Inc. 
370 Seventh Avenue, New York City 


