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Adjusted to the Second 
Adjusted to Temperature 
Adjusted to Isochronism 
Adjusted to Positions 
21 Ruby and Sapphire jewels 
25 Year Gold Strata Case 
Your choice of Dials 
(Including MontgomeryR. R. Dial) 
New Ideas in Tin Cases 

Only One Dollar Down, will buy this masterpiece of 
watch manufacture. The balance you are allowed to 
pay in small, easy monthly payments.A 21 Jewel Watch - is sold to you at a price much lower than that of 
other high-grade watches. Besides, you have the selec- 
tion of the finest thin model designs and latest styles 
in watch cases. Write for FREE Watch Book and our 
SPECIAL OFFER today. 

The Burlington e`tPetite" 
This exquisite little 17 -jewel ladies' wrist watch. 
A perfect timepiece. Beautiful, 14K Solid 
Green Gold case. Illustration is exact size of 
Burlington "Petite". 
Send for this wonderful little bracelet watch. 
See how beautiful the dainty green gold case 
looks on your own wrist. 

lL)rlle 
While this Special Ofeer Lasts 

Get the Burlington Watch Book - write today. Find out about 
this great special offer which is being made for only limited time. 
You will know a great deal more about watch buying when you 
read this book. You will be able to "steer clear" of the over- 
priced watches which are no better. Write for Watch Book and 
our special offer TODAY I 

Burlington Watch Company 
19th St. & Marshall Blvd., Dept. 5338 Chicago Canadian Address 62 Albert St., Winnipeg, Manitoba 

Please send me (without obligations and prepaid) your free book on 
watches with full explanation of your $1.00 down offer on the Burlington Watch. 

Name. 

Address 
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Perhaps You Too 
Can Give Birth to 

a Million Dollar Idea 
BUSINESS is crying for men who can origi- 

nate money -making ideas! Develop this 
power and you can make more money 

than you ever thought possible. To think with 
originality, to create new ideas, new plans or 
systems, to suggest ways for making or saving 
money makes you worth your weight in gold! 
And a marvelous new method now makes it 
easy for you - or anyone else who has learned 
to read and write to develop the power of creat- 
ing valuable ideas! That's what your boss 
wants - what every employer wants! It can 
bring you riches, power - fame! 

Just to show you how easy it is to make a 

great deal of money in a short time this new 
way-look: Not very long ago, a certain young 
man read in a newspaper that President Eliot of 

Harvard believed the whole of the world's best lit- 
erature could be placed on a five foot bookshelf. 
He put this suggestion on his boss's desk and a 

miracle occurred! From that small paragraph 
came a million dollar publishing idea, known as 
the famous Harvard Classics! Today the 
young man makes more money in a day than 
most people make in a month! 

This remarkable new method trains you to 
think as this young man did. It is already 
bringing greater wealth and happiness to thou- 
sands of people, because it is fundamentally 
right - the result of many years of experience 
and study. 

A Gold Mine of Wonderful Ideas 

This new training in inventive thinking reveals 
the short-cut to success! It scientifically 
analyzes the careers of hundreds of successful 
men who made fortunes and became famous. 
It points out why these men succeeded and why 
most others fail. The facts are in black and 
white, arranged in a course of study called The 
Roth Course in Mental Power-the most 
inspiring, constructive success -course ever 
written. 

This Roth Course gives you tangible, profitable 
returns for every minute you devote to it. Every 
page is filled with fascinating facts that lead you 
on irresistibly to the next. Just a few minutes 
each day - minutes that you may now be 
wasting, gives you the power to create new plans, 
ideas and methods which can bring you a great 
deal of money. 

You learn to develop your imagination-how 
to appeal to the imagination of others, and exert 
a powerful influence over them. You learn how 
to foretell the future; how to foresee coming 
events and how to prepare for them. You learn 
how to put your mind to work on ordinary 
commonplace facts and transform them into 
ideas that bring you a fortune! 

Perhaps you are now doing the wrong kind of 
work. Do you know what you are best fitted 
for? This great method may be just the thing 
to show you how to reach your goal! You 
learn how to analyze yourself quickly, easily, 
accurately - how to free yourself from fears, 
distractions, worries; how to overcome mental 
obstacles and make progress easy, rapid, sure! 
You learn how to banish timidity, discourage- 
ment and other stumbling blocks to happiness 
and success. 

Stop guessing-wondering. Know definitely, 
clearly - from plain directions - just how to 
find the inspiration and suggestions which 
create ideas and put them across! Learn to 
dominate your own and other people's minds so 
that you can unlock that inexhaustible store- 
house of ideas and impressions which every man's 
mind contains. 

Read This Free Book 

It's impossible to even begin to tell you in 
this small space about the remarkable things 
which this method can do for you, so we have 
published a book - "The Secret of Mental 
Power." We will gladly send you a copy with our 
compliments. You will find it one of the most 
interesting and mind -spurring books you ever 
read - the most practical, common-sense system 
of constructive thinking - the easiest and 
quickest method of mind -building ever dis- 
covered - the secret of making a great deal of 
money by specially developing mental power. 

If you are in earnest, if you long for a greater 
future - bigger opportunities - and of course 
more money, then get the remarkable free 
twenty -minute book "The Secret of Mental 
Power." You'll want to read it a dozen times, 
so amazing is it in its revelations - so remark- 
able in its power to make you a bigger, better, 
more successful man. Remember, this book is 
free! 

$5000 and More-Paid to Men 
Who Know 

-How to "draw out" people 
-How to think far ahead 
-How to create new ideas 
-How to put big ideas across 
-How to make the memory "Fool Proof" 
-How to think quickly - accurately 
-flow to make people reveal themselves 
-How to analyze your thoughts 
-How to conquer obstacles 
-How to foretell the future 
-How to judge wisely and quickly 
-How to "size up" things correctly 
-How to -be mentally quick 

You cannot judge in advance how tremend- 
ously valuable this booklet may be to you. Yet 
you do know that by showing you the way to 
build up mind power, by pointing out the easy, 
pleasant, sure way to a glorious success, this 
book can easily prove to be the most profitable 
message you ever read. Mail the coupon now 
and learn the way to success in work you will 
like at an income to give you and your family 
all the comforts you want. Independent 
Corporation, Dept. RM -11011, 15 W. 
37th St., New York. 

Get This 
Remarkable 
FREE 
BOOK 

Independent Corporation 
Dept. RM -11011, 15 W. 37th St., New York 
Gentlemen: Please mail me at once, without expense or 
obligation of any kind, a copy of your free book, "The 
Secret of Mental Power." 

Name 

Address 
sc.ac nav: 11-22. 
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He Made a Jury Cry 
How You Can Use In Business and Social Life The 
Magic Power of Making People Agree With You 

SUPPOSE you were a lawyer for a client 
whose dog was killed by another man. 
Suppose your chances of winning the case 

were a thousand to one against you? Would 
you give up? 

you can express yourself easily, fluently, con- 
vincingly! 

The ability to make people say "yes" is not a 
matter of education. Lincoln went to school 
only one year - yet because of his ability to 

An inexperienced young lawyer out in Missouri use the English language, he became one of the 

actually had such a case to tackle. He knew it world's most convincing speakers. Many men 

was almost hopeless and took no interest in the without any education whatever, mastered this 

testimony and made no notes. But when his power to make people agree with them and rose 

turn to speak came, he arose, and delivered the far above even their greatest expectations. 

most beautiful tribute ever paid a dumb animal. 
When he finished, the jury was in tears and 
promptly returned a verdict for his client. 
Study his wonderful speech on this page and 
you will see why this young lawyer rose to be 
a United States Senator. He knew how to 
make people change their minds - how to make 
them agree with him - how to make them say 
"Yes." 

Whatever you do, wherever you work-whether 
in an office or "out on the road"; from clerk to 
salesman, from bookkeeper or stenographer to 
shop worker, your ability to forge ahead in 
business or in social life depends on your power 
to make people say "Yes." No man ever made 
a big sale or wrote a winning letter or a famous 
editorial who didn't know how to use forceful, 
colorful, gripping language that commands 
attention and compels action! The man or 
woman who speaks or writes hazy, weak, 
negative words, cannot dominate - cannot 
influence - cannot win. 

Dip into the pages of History and you will learn 
that the greatest statesmen, the most famous 
poets, authors and business men - the most 
winning, dominating personalities - were those 
who knew how to appeal to their audiences, how 
to use powerful, persuasive, positive words that 
struck home and compelled attention and made 
people act. They knew how to give instructions 
clearly and quickly, and how to clothe their 
thoughts in unmistakable, convincing language. 

Can you imagine Lincoln at Gettysburg stam- 
mering and groping blindly for words - and 
then using vague, dull, lifeless language? Can 
you picture Charles M. Schwab making his 
famous Million Dollar Steel Sale to France - 
using weak, hazy, uncertain words? No man 
ever got very far in business or social or political 
life who didn't have the power to make people 
say "yes"! It makes no difference how bril- 
liant your thoughts, or wonderful your ideas, if 
you don't know how to express them in forceful, 
powerful, persuasive words, you cannot hope 
to make people agree with you. No matter 
how much you know, you'll never win out unless 

It isn't at all difficult to learn to speak and 
write with money -making power. It's as easy 
to master as learning to play an interesting game. - and just as fascinating. 

All you need to know is one little scientific knack of 
speaking and writing your thoughts in the way that will 
attract attention, arouse interest and compel favorable 
action. And the secret of doing this is quickly shown you 
by Dr. Frederick Houk Law, Ph. D., the prominent 
teacher, lecturer and writer. 

Learn the Secret and You'll 
Succeed Easily and Quickly 

This important new method by Dr. Law makes it amaz- 
ingly easy for everyone to learn how to use money -making, 
success -compelling English. You don't need to have a 
college education, or even a high school training to under- 
stand and benefit by Dr. Law's methods. If you can 
read and write, you can quickly master his method and 
reap benefits from the very first lesson. 

And the minute you do learn Dr. Law's method, you 
become more efficient, more important. because you are 
capable of influencing others. Naturally, you are worth 
more money to yourself and to your employer. 

With the knowledge of what to say and how to say it, 
which you learn from Dr. Law's great system, comes of 
feeling of confidence, poise and power that banishes 
timidity, embarrassment and fear. You are sure of 
yourself under every condition you are called upon to 
face because you know just what to say and how to say 
it, easily, fluently, and convincingly. 

Wonderful Booklet FREE 
If you are sincere in your desire to forge ahead-if you 

are anxious to better your financial condition - if you 
mean to make friends of influence - if you are resolved 
to become more popular - to achieve greater prom- 
inence - if you are determined to reach your goal and to 
show everyone that you are master of your destiny, read 
"The Secret of Making People Say 'Yes' ". This 
wonderful, absorbing booklet was written for you, and 
for all others like you. The man who is determined to 
battle his way to the top will find it the most fascinating 
and helpful booklet ever placed in his hands. It will 
show him how to develop his latent abilities to his great 
personal profit and advancement. 

Mail the coupon below at once. And when you get the 
free booklet, "The Secret of Making People Say 'Yes,"' 
you will read every word of it because it shows you how 
Dr. Law's remarkable secret of getting people to do the 
thing you want them to do will be of inestimable value 
to you all of your life. 

Anything that will show you how to uncover greater 
opportunities - handle bigger deals - make more sales 

The Speech that Made 
a Jury Cry 

"Gentlemen of the Jury - The best friend a man has 
in the world may turn against him, and become his 
enemy. His son or daughter that he has reared with 
loving care may prove ungrateful. Those who are 
nearest and dearest to us, those whom we trust with 
our happiness and our good name, may become traitors 
to their faith. The money that a man has, he may lose. 
It flies away from him, perhaps when he needs it most. 
A man's reputation may be sacrificed in a moment of 
ill-considered action. The people who are prone to fall 
on their knees to do us honor when success is with us, 
may be the first to throw the stone of malice when 
failure settles its cloud upon our heads. 

"The one absolutely unselfish friend that man can 
have in this selfish world, the one that never deserts 
him, the one that never proves ungrateful or treacherous 
is his dog. A man's dog stands by him in prosperity 
and in poverty, in health and in sickness. He will 
sleep on the cold ground, where the wintry winds blow 
and the snow drives fiercely, if only he may be near his 
master's side. He will kiss the hand that has no food 
to offer; he will lick the wounds and sores that come in 
encounter with the roughness of the world. He guards 
the sleep of his pauper master as if he were a prince. 
When all other friends desert, he remains. When 
riches take wings, and reputation falls to pieces, he is 
as constant in his love as the sun in its journey through 
the heavens. 

"If fortune drives the master forth an outcast in the 
world, friendless and homeless, the faithful dog asks no 
higher privilege than that of accompanying him, to 
guard him against danger, to fight against his enemies. 
And when the last scene of all comes, and death takes 
his master in its embrace and his body is laid away in 
the cold ground, no matter if all other friends pursue 
their way; there by the graveside will the noble dog be 
found, his head between his paws, his eyes sad, but 
open in alert watchfulness, faithful and true even in 
death." 

- get a better position - write better sales letters - 
talk with unusual force and character - increase your 
salary - is worth getting and reading. The booklet 
tells you all about this one method that will enable you 
to do all of these things - and it doesn't cost you one 
cent. It is the first step toward greater personal, social. 
business and financial advancement. Take that first step 
NOW! Clip and mail the coupon. Independent Corpora- 
tion, Dept. BE -11011, 15 W. 37th St., New York City. 

Independent Corporation 
Dept. BE -11011 

15 W. 37th St., New York, N. Y. 
Without placing me under obligation or expense, you may 
send me your FREE booklet "The Secret of Making 
People Say 'Yes""- and I'll read it. 

Name 

Address 
sc.& INV.-11-22 
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Complete and Detailed Instruct- 
ions of Hove to Build and Install 
Every Known Aerial for the 

Radio Amateur 

12 Blue Prints 
I! 

PUBLISHED BY 

CONSOLIDATED RADIO CALI BOOK CO. 
96-98 PARK PLACE NEW YORK 1X!a-`-jC 

COPYRIGHT 1922 BY CONSOLIDATED RADIO CALL BOOK CO., N.Y. 

12 New Diagrams Showing How to 
CONSTRUCT AND ERECT 

All Types of Aerials 

Consists of 12 blueprints 
81/2 x 11 inches and one four 
page instruction pamphlet 
81/2 x 11 inches. All contained 
in a heavy two-color printed 

envelope 9 x 12 inches. 

Either Transmission or Reception 

From Your Dealer 
or 50c 

POSTPAID 
THESE ARE DIAGRAMS THAT EVERYONE 
with a radio set wants and needs. These blueprints 
were made after practical erection of each aerial, and 
point out to you how simple it is to erect not only 
the proper aerial for your particular need, but how 
to erect this aerial in the most practical manner and 
at the least expense. 

THESE DIAGRAMS SHOW HOW TO ERECT 
the latest type of under -ground aerial that eliminates 
static to a very large extent. 

Send Today for 
These Very 

Valuable Diagrams 

THEY ALSO SHOW YOU HOW TO ERECT AN 
indoor aerial. If the erection of your aerial is a dif- 
ficult proposition owing to the position, there is a 
special blueprint in this packet to show you exactly 
how to overcome this difficulty. 

AS A SPECIAL FEATURE WE ARE INCLUDING 
two charts, one showing the natural wave length of 
the four wire T. aerial and one showing the natural 
wave length of the inverted L. aerial. All these 
figures are based on the different types and lengths 
of both type aerials, and you will find these charts 
very helpful to you. 

If Your Dealer Can't Supply You Send Direct to 

CONSOLIDATED RADIO CALL BOOK CO., Inc. 
96-98 PARK PLACE NEW YORK CITY 
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THE HALL OF FAME 
Will There Be A Niche For You? 

NO man knows what is in store for him. Men now famous in business 
and scientific worlds were obscure only yesterday. Men today unknown 

may leave their names in the HALL OF FAME. Great discoveries have 
been born over night-marvelous scientific deeds sometimes were the re- 
sults of decades of labor, other times the outcome of a scant week's 
research. Truly, no man can tell what the future holds for him. But it is 
within the power of each and everyone of us to control our own destinies, 
by self -training and diligent study to fit ourselves to render a lasting ser- 
vice to the world-a service that will bring reward, perhaps in fame, per- 
haps in riches. You control your own future. 

Great Growth of Chemistry 
What It Means to YOU 

It is the growth of chemistry that has made the past century the most 
wonderful period in man's history. In a few years the chemist has changed 
the industrial customs of the world. In a little more than one century he 
has advanced civilization by ten centuries. Do you know you can learn 
chemistry at home in your leisure hours? You can-hundreds of others 
are learning now! 

Dr. T. O'Conor Sloane 
Will Teach You Chemistry 

in Your Own Home 
The Chemical Institute of New 

York, of which Dr. T. O'Conor 
Sloane is Educational Director, was 
founded to fill the need of ambi- 
tious, far-sighted men who realize 
and recognize the splendid future 
chemistry offers them, but who 
cannot spare the time nor the 
money to attend college. Dr. 
Sloane, a foremost authority on 
chemistry, will teach you and will 
give you any individual help you 
may require. He will personally go 
over your papers, correct them, 
point out your faults, and place you 
on the path which bears foot -prints 
of many who have trod it on to the 
HALL OF FAME. 

Experimental Equipment 
Furnished to Every Student 

We give to every student without additional charge 
this chemical equipment, including forty-two pieces 
of laboratory apparatus and supplies, and seventeen 
different chemicals and reagents. These comprise 
the apparatus and chemicals used for the experimental 
work of the course. The fitted heavy wooden box 
serves not only as a case for the outfit but also as a 
useful laboratory accessory for performing countless 
experiments. Full particulars about this special fea- 
ture of our course are contained in our free book, 
"Opportunities for Chemists." 

Easy Monthly 
Payments 

You don't have to have even the 
small price of the course to start. 
You can pay for it in small monthly 
payments-so small that you won't 
feel them. The cost of our course 
is very low, and includes every- 
thing, even the Experimental Equip- 
ment-there are no extras to buy 
with our course. Our plan of 
monthly payments places a chemical 
education within the reach of 
everyone. 

Chemical Institute of New York, Inc. 
Home Extension Division 11. 140-D Liberty Street, New York City 

x 

Industries Need 
Chemists- 

Pay Them Good Salaries 
Industrial plants of all kinds have 

awakened to the need of skilled, trained 
chemists. Good salaries are paid them. 
There is no reason why you, too, cannot 
join this small army of trained men who 
are reaping material benefits from their 
knowledge that guards and advances 
civilization! 

-and Special 
30 -Day Offer! 

Besides furnishing the student with his Ex- 
perimental Equipment, we are making an 
additional special offer for a short while only. 
You owe it to yourself to find out about it. 
Write today for full information and free book, 
"Opportunities for Chemists." Send the coupon 
right now while it is fresh in your mind. Or 
just write your name and address on a postal and 
mail it to us. But whatever you do, act today. 
Signing the coupon may prove the most important 
event in your life-mail it at once and let our 
book give you the facts. 

Act Now! 
CHEMICAL INSTITUTE OF NEW YORK 
Home Extension Division 11 
140-D Liberty St., New York City 

Please send me at once without any obliga- 
tion on my part, your free Book. "Opportuni- 
ties for Chemists," and full particulars about 
the Experimental Equipment given to every 
student. Also tell me about your plan of pay- 
ment and special 80 -day offer. 

NAME 

ADDRESS 

CITY 
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Get This Wonderful New Book About 

LOUD SPEAKERS 
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HOW TO BUILD THEM 
by H. WINFIELD SECOR 

Associate Editor of Science & Invention 
25 cents, postpaid 

This book describes how to build two distinct and different 
types of radio loud -talkers, which can be built with either 
electro -magnetic field to be excited from storage battery, as 
«yell as permanent magnet field requiring no separate bat- 
tery excitation. The third chapter deals with improvised 
loud -talkers and gives clear and complete instructions on 
how to build suitable horns for use with radio receivers cf 
the Baldwin and other types. Several elaborate hook-ups 
are given of the author's own radio receiving set, comprising 
one stage of radio -frequency, detector and three stages of 
audio -frequency amplification, together with all the connec- 
tions for the loud -talker. 

Complete data is given for all the parts of the loud -talkers, 
including the field magnet windings, as well as the diaphragm 
or moving coil windings, and also the step-down transformer 
to be connected between the vacuum tube amplifier and the 
loud -talker proper. 

preparing these designs the point has been constantly kept in mind to use the simplest parts possible, so that practically anyone can build a successful loud -talker equivalent to the commercial types costing $40.00 or more. Even where the experimenter does not possess the skill or the time to make all the parts himself, which are really few in number, he may save a great deal of money, or at least half the price of a commercial loud -talker, by having the difficult parts made in a local machine shop, and then assembling them and winding the coils himself. Circuit connections and data for the size of wire, etc., are given for placing the loud -talker on a separate floor or in another part of the house not occupied by the radio receiving set. A very valuable book, giving data which cannot be obtained anywhere else and which has not been published before. 

Have You a Copy of These Two Books? 
HOW TO MAKE A RADIO -PHONE 

RECEIVING SET 
By ROBERT E. LACAULT 
Associate Editor RADIO NEWS 

A non -technical book for the 
beginner. Gives complete con- 
structional data on the building of 
a complete Crystal Detector Set, 
Tuning Coil, Loose Coupler and a 
Single Audion Tube Set with Am- 
plifying Units. It furnishes all 
dimensions and working drawings 
of every part that must be con- 
structed by the amateur. Written 
in plain, simple language that any- 
one can understand. The opening 
chapter gives a complete descrip- 
tion of the theory of radio and tells 
what it's all about, teaching the 
principles of wireless so that the 
constructor knows what he is 
doing. 

48 Pages, 26 Illustrations 
Bound in Beautiful Two -Color Cover 
Size, 5%x7% inches. Prepaid 25c. 

THE E. I. COMPAN 

RADIO FREQUENCY AMPLIFIERS 

AND HOW TO MAKE THEM 
By JOHN M. AVERY 

This book is for the more ad- 
vanced amateur, showing the con- 
struction of the Radio Frequency 
Amplifying Transformer and giv- 
ing complete constructional data. 
It shows the application of Radio 
Frequency to amplifying units 
that the amateur may already pos- 
sess and gives 15 hook-ups showing 
practically every use Radio Fre- 
quency Amplifying Transformers 
can be put to. 

32 Pages, 15 Illustrations 

Bound in Beautiful Two -Color Cover 

Size, 51 _e 71 inches Prepaid, 25c. 

RADIO FREQUENCY 
PIFIES 

AND HMV TO 
MAKE 

HEM 
JOHN M. AVERY 

233 FULTON STREET 
NEW YORK CITY, N. Y. 
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Go as High as You Like 
No Limit to Salaries in Aviation 
No other industry offers the wonderful chances for big money -making that the 
Airplane Industry offers to ambitious men. Many more trained men will be needed to fill 
big paying jobs. The airplane has come to stay-it will soon be a part of our everyday life. 
The men who get in now are the ones that will cash in big. Look at the "big fellows" in the 
automobile game today. They represent power and wealth because they got in early-you can 
do the same in Aviation and you have an advantage because you can be trained before you start. 

Delivering Newspaper "Extras" 
by Airplane 

A New Seven -Passenger Airplane 

A New Job-The Aerial Postman 

View in an Airplane Factory 

Thousands of Airplane 
Mechanics Will Be Needed 
The airplane industry is going forward by leaps and bounds. Transportation-passenger 
carrying and mail carrying lines are being opened up everywhere. This means men- 
men-men! Trained men only are wanted-men who know what's what. Get ready 
now to make big money. The industry is calling for real red-blooded fellows-heed 
the call-now is the time to get started-while the industry is still in its infancy. 

Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week: 
Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Airplane Repairman 
Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder 

Learn at Home Keep right on with the work you are 
time is all 

doing now. A little of 
your spare 
you need. Our \ In Your Spare Time Special Course 

is simplified far home instruction and is endorsed by airplane S manufacturers, aeronautical experts, aviators and the 

Or? (5 
``N lead- 

ing aero clubs. Any man who can read English can under- 
stand it. The Lessons are self-explanatory and are made plain O ¿ 
as day with Blueprints, Diagrams, etc. Our Advisory Council OQQ el't \ 
and Instructors are behind you all the time giving you every- 
thing you must know. The entire field of Practical Aeronautics A 
and Science of Aviation is laid right before p\`e \ 
your eyes. You are bound to succeed with 
this training. This means for you a man's 
size job with a man's size pay. 

Big BOO, Send for our big This 
free book showing AMERICASCHOON 

just what is going of Opportunities on in the Airplane Coupon OF AVIATIONDept. 
7448 

F R E E ' Industry. It also 
shows what other For 3601 MCh 

çagon 
Ave. 

men have done in 
this fascinating field and what you cando,too. 
ft gives a list of some large manufacturers and 
dealers in airplanes and some of the jobs that 
are open to trained men. With the book we 
will send you a special offer that you will be 
glad to know about. This special offer may be 
withdrawn at any time without notice. Send 
the coupon now and take advantage of this offer. 

American School ofAviation 
Dept. 7448 3601 Michigan Ave., Chicago 'City 

FREE ' Without dn 
part you maayy send mee your 

on my 

book entitled "Opportunities in 
the Airplane Industry" and your 

BOOK / SPECIAL Limited offer. / Name 

401 Address 
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New York Electrical School 
29 W. 17th St., New York, N. Y. 

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

CITY 

NAME 

STREET 

STATE 

Master Electricity By 
Actual Practice 

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

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

The Only Institution of the Kind 
in America 

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

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

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

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

Let us explain our complete courses to you in person. If you 
can't call, send now for 64 -page book-it's FREE to you. 

New York 
Electrical School 

29 West 17th Street, New York 
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"Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact"-HUXLEY 

LECTRICITY, as used for practical purposes, was 
not known prior to the nineteenth century. It is 

true that static electricity was known many years 
before that date, but it was never used in practical 

work. It never was called upon to do such actual work as 
the electric current performs for mankind today, and it was 
little understood before the year 1700. Although the 
ancient Greeks knew amber and knew that it would 
become electrified, it was simply used as a curiosity, the 
same as a lodestone, which was known to attract iron 
particles, just as the amber was known to attract light particles 
when rubbed. The ancients knew that there was a force, but 
it was locked up as far as they were concerned, for they could 
not exploit it. It was the same with lightning, which many 
years before Franklin's time was known to be of electrical 
origin, although it had never been proved, until Franklin 
made his historic experiment by actually drawing electricity 
down through a wet kite -string from the sky. 

But knowing the existence of a force and using it practically 
are two different things. Even such a master of knowledge as 
Napoleon scoffed at the first galvanic battery when it was 
shown to him, and his powerful mind could not forsee the 
tremendous consequences that that battery would have in the 
years to come. 

All about us in Nature there are dormant forces which as 
yet have been only dimly perceived. We stand in the same 
relation to these dormant forces as the ancients stood in 
relation to electricity, to steam, and other powers that modern 
man uses today to lighten his tasks. 

Perhaps electricity embodies the greatest single force that 
has been discovered since mankind's earliest dawn, but why 
stop at electricity? It seems unreasonable to believe that 
electricity gives us the last of the forces and that we must stop 
here. This is not in the light of general progress. There, 
are other forces in Nature that we only dimly recognize now 
and of which we know practically nothing For thousands of 

years people looked in awe at lightning, but it did not mean 
anything to them, except that it caused them to become super- 
stitious and aroused their fears. Although we think ourselves 
more enlightened, we look at the same kind of phenomena 
without realizing their new and tremendous import. 

Take, for instance, gravitation. We know that gravitation 
is a titanic force; that if it could be utilized by mankind it 
would eclipse all the work that electricity, steam, and gasoline 
are doing for us now. We know it as a force, but we know 
nothing whatsoever about it. We say that gravitation keeps 
the planets in their paths and makes the earth, as well as all 
the planets, revolve around their axes. Moreover, this 
work is performed with an invisible power, and is certainly 
a less wasteful force than electricity because it needs no wires 
for the transmission of the energy. Billions of tons of water 
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are lifted every day by our tides, all of this work being 
performed by the gravitation of the moon and of the sun 
at inconceivably great distances- from us. Just the same, 
this work goes on, but we only marvel at it, the same as 
the ancients and the cave -men marveled at lightning, un- 
comprehending. 

Some inconceivable power is keeping the planets, tremend- 
ously large bodies, rotating, on their axes, in space, without 
any visible physical connection, nor does the force ever seem 
to abate. The scientist who will harness gravitation to do 
man's work will indeed be one of the greatest benefactors of 
mankind. 

There is still another force far greater than gravitation. 
It is the force that holds all bodies together. We can take a 
thousand bricks and stack them on top of each other to form 
a wall. It does not take a very great effort to upset such a 
wall, the bricks all falling apart as they tumble earthward. 
But the atoms, molecules, and electrons that constitute the 
brick itself cannot be disrupted in any such manner. We can 
take a brick, chip off a fragment, and pulverize the particles 
as small as we desire, but they will always remain brick, or, 
rather, brick particles. But the force that is holding these 
particles together is unknown to us. It is far more tremendous 
than anything we can conceive. What is the force that holds 
all bodies together with such a tremendous force? We do not 
know. We call it atomic, or interatomic force and let it go 
at that, but with that we have not solved the problem. So 
far, no human being has succeeded in any practical sense in 
pulling apart the uttermost particles, let us say the molecules 
or atoms, which constitute all matter. 

We know, and we can even calculate, the amount of energy 
contained in a copper one -cent piece. If we could release all 
this atomic energy at one time, or gradually, it would be 
sufficient to haul a long freight train further than from New 
York to Chicago. There is no explosive and no other means 
known whereby such a small amount of matter can perform, 
or deliver, such a prodigious amount of power. 

Perhaps it is as well that we have as yet not solved the 
problem of atomic power. The chances are that the man who 
invents it will come pretty near to destroying our entire globe. 
The amount of energy contained in all particles in this globe 
is so titanic that the human mind can not conceive it. We 
are sitting on a ball far more explosive than nitroglycerine 
and it would not take much to set off this ball and turn it into 
a nebula. Once atomic energy is set free it would be im- 
possible to stop its destructive effects, which necessarily would 
be felt from one end of the globe to the other. The scientist 
who first discovers atomic energy, let it be hoped, will have 
enough insight in the matter to know what he is doing, so that 
the powder barrel will not be set off prematurely. 

H. GERNSBACK. 
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T11E amazing feats recently recorded 

in the German soaring flight com- 
petition have focussed the attention 
of the world on the glider, or sail- 
plane, and there is particular interest 

in the methods by which such flights are 
made. Ordinary gliding or volplaning, the 
process by which an airplane makes a 
safe landing with its engine disabled, is 
familiar to everyone, but when a machine 
heavier than air and without power remains 
aloft for 3 hours and 10 minutes con- 
tinuously on one occasion and for over 
2 hours on another, when another pilot 
soars for 1i1 hours. when still a 
third carries a passenger in a glider for 
13 minutes, when a flight lasting over an 
hour terminates at a point higher than 
that from which it started, it is evident 
that something more than ordinary gliding 
is involved. 

Straight gliding through still air or air 
moving steadily and horizontally cannot last 
more than a few minutes at most. The 
best and most efficient types of glider 
that can be built at the present time, with 
the present knowledge of airplane design, 
have to descend at the rate of 2 vertical 
feet a second in a straight glide. In the 
course of a 10 -minute flight they would 
therefore lose 1,200 feet of altitude, and 
that is more height than was available at 
the sites of either the French or German 
competitions. Furthermore, ordinary glid- 
iit,,y does not permit of rising above the point 
where the flight began, and the official 
records show that Hentzen, the most 
successful of the German pilots, actually 
rose on one occasion to a height of nearly 

twelve hundred feet above the hill -top 
whence he had started. 

There are several possible explanations 
of soaring, whether it he practised by men 
or by birds, but the simplest, and one which 
covers most cases satisfactorily, is based 
on the existence of rising currents of air. 
The existence of such currents can be 
observed in almost any city street, where 
sic secs papers picked up by the wind and 

carried high in the air. A piece of paper 
allowed to fall from a window will settle 
to earth, if the air he perfectly calm, at a 
rate depending on the weight aid size of 
the paper, but if the air is rising more 
rapidly than the paper would ordinarily 
fall, the paper does not fall at all, but is 
carried upwards by the air. Since the rate 
of fall of the paper, after it has traveled far 
enough to be moving steadily, depends on 
the resistance to its motion which is offered 
by the air, it can be considered as moving 
in the air and controlled by the air, quite 
independently of its distance above the 
ground. Its behavior is the same as that of 
a boat in moving water. If a motor -boat 
were driven through the water at 8 miles 
an hour, being kept headed up a stream 
running 10 miles an hour, the net result 
would of course be that the boat would 
move past the banks backwards, or down- 
stream, at 2 miles an hour. Similarly, if 
a sheet of paper which would fall 2 feet a 
second in still air were set free in a 
current of air moving upwards at 3 
feet a second the result would be that 
the paper would move up away from the 
ground one foot every second. If the 
speed of the wind were 2 feet a second 

instead of 3, the paper, as long as it staved 
in the current, would just hover, neither 
rising nor falling. 

The glider is capable of behaving exactly 
like the sheet of paper. If it gets into 
a rising current of sufficient strength, into 
air which is ascending more rapidly than 
the glider would settle in still air, it can 
stay up as long as it remains in those 
favorable conditions. The first problem of 
the soaring pilot is then to locate a good 
rising current, and then, having found it, 
to get into it and stay there. The rising 
current of course need not he traveling 
vertically, like the little eddies which pick 
up the papers and dust ill the city streets. 
It is quite sufficient that there should be a 
slightly inclined wind. The best place to 
look for an inclined wind is evidently 
where the wind is forced to rise by the 
ground, where it is blowing up the slope of 
a hill, and it is on the windward slopes 
of hills that all the long flights have been 
made. 

The first actual use of rising currents 
for making a glide of great length was 
made by Mr. Orville Wright, who re- 
mained in the air in a glider for 10 
minutes in November, 1911, establishing a 
record which stood for nearly ten years. 
Mr. Wright's flight was made in the North 
Carolina sand dunes, when a strong wind 
was blowing in from the sea and up the 
face of the dunes. The speed of the wind 
was as great as the normal speed of the 
glider through the air, and it was therefore 
possible to bower over one spot, headed 

(Continued on page 680) 

This Article Was Especially Written for SCIENCE 
AND INVENTION by Professor Warner, Who Is In 
Charge of the Wind Tunnel Testing Laboratory at the Massachusetts Institute of Technology, and Who Re- 
cently Returned From the German Ghder Meet. 
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The Two Circular Insert Cuts Show, At Right-the American Glider Entered in the French Meet in Actual Flight, Piloted by Edmond T. Allen; Left- Successful German Glider in Flight. A Large German Glider of the Espenlaub Type, Piloted by Wasseraape, is Shown in the Lower Left Hand Corner of the Picture Above Starting Off on a Flight. At the Right of the Picture, Two Diagrams Especially Prepared by Professor Warner Show in a Simple Manner Hòw It Is That a Glider Manages to Rise and Sustain Itself on Rising Air Currents, the Upper Diagram Showing the Air Currents Rushing Up the Side of a Hill and the Direction Taken by the Glider in Consequence. The Lower Diagram Shows One Possible Method of Taking Advantage of Variations in the Wind Direction or Speed, Such as When Making Two. or Three -Hour Glider Flights. The Secret of Long Glider Flights Lies in the Pilot Taking Advantage of Successive Puffs or Gusts of Wind. 
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The Navy's Newest Airplane Landing Device Involves the Use of Steel Wires, Held Taut by Means of Springs on the Four Sides of a Frame, as the Diagram Makes 
Clear, so That a Regular Land Type Plane Equipped With Wheels Can Descend Onto This Platform and Be Stopped in a Short Distance. It Was First Tried Out 
on a British Naval Ship. The Wires Catch the Wheels as Wen as the Tail Skid and Slide Over the Wheels After a Certain Tension Has Been Exerted Against the 
Wires. The Longitudinal Wires Tend to Keep the Plane From Turning and Skidding Off the Platform at the Sides. The Action of the New Navy Catapult for Accelerat- 

ing Planes to a Speed of Sixty Miles an Hour in a Distance of Sixty Feet, Is Also Shown Both on the Ship and in the Upper Insert Diagram. 

O Ah--3pn-es,hxi1p Ö dirxg 0 
GrAASER 

ROBABLY the most serious problem 
facing naval aviation today is the 
landing of airplanes on small areas, 
such as the flying deck of an aircraft 
carrier. Its solution will mean that 

land planes may be carried to sea with the 
fleet instead of the heavy seaplanes, which 
are slower and more awkward than the land 
type. Almost since the birth of this branch of 
flying various schemes have been tested and 
put aside as useless. 

Finally, in 1917, the British hit upon a sort 
of trap to catch the plane as it touches the 
landing and to slow it down rapidly until it 
comes to rest. It is a wire field arrangement 
and the most successful of all the landing 
platforms yet proposed. Very successful 
landings have been made on the British 
aircraft carrier Furious, despite that vessel's 
funnel and superstructure which divide the 
landing platform in two parts. Another land- 
ing stage has been installed on the aircraft 
carrier Argus. This one is even more success- 
ful, because of the great field provided by the 
vessel's deck. However, there are beautiful 
"spills" occasionally. 

America was not slow in following up this 
British achievement. The Naval Aviation 

NAVAL EXPERT 

service began to experiment with a similar 
device at the flying station at Hampton 
Roads, Va., near the naval operating base. 
Not only was the wire stage studied but 
various other proposed methods of landing 
planes were tried. At present the stage is 
reaching a high state of perfection and may 
be installed aboard the aircraft depot ship 
Langley almost any day. This vessel will 
then go to the Pacific fleet as aircraft tender. 

Imagine a frame about 105 feet long by 
about 30 feet wide covered by crossed wires 
forming open squares about two feet across. 
This net sits one foot to one and one-half 
feet above the landing platform. Its wires 
are held outside the frame by unstretched 
springs, which keep the strands of the net 
quite tight. 

A plane swings low and lands fairly upon 
the first strands of the net at a speed of 
35 or 40 miles an hour. As the wheels of the 
plane press against the wires of the net the 
wires give, the springs yielding and allowing 
the wire to be drawn out. As the plane 
progresses one set of wires passes under the 
wheels and other wires engage them, retard- 
ing the advance of the plane across the net 
until motion ceases. Usually the plane is 

brought to a stop before it has covered more 
than three-quarters of the length of the 
net. 

When these landings were first tried there 
were some bad spills. The planes turned over 
because of the impact on the front wheels 
and the lack of a holding down device on the 
tail. The speed of the plane caused it. In 
order to mitigate or in some way remedy this 
evil a pair of up -turned hooks were fitted to 
the tails of the planes. These hooks catch in 
the cross strands of the net, drawing the 
wires up and these wires hold the tail of the 
plane down and as the plane progresses one 
strand passes out of the hooks and others 
engage them. In this way it has been possible 
to keep planes on almost an even keel. 

Two of the six battle cruisers which are 
on the stocks, but which we must not com- 
plete because of the terms of the Naval 
Treaty, may be converted to aircraft carriers. 
Congress has sanctioned the plan. It is pro- 
posed to mount these landing traps on them. 
Then we will have two 32,500 -ton, 33 -knot 
aircraft carriers of the first line. They will be 
capable of taking both land and seaplanes 
out to sea and both kinds of planes will be 
able to land on their decks. 
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Modern Safe Breaking 
The Accompanying Illustration Shows the Leading Meth- ods Followed by Modern Safe Breakers in Opening Strong Boxes Either by the Aid of Explosives, Jimmying or Burn- ing With an Electric Arc or Oxy-acetylene Flame. The Latzer Method, as Was Recently Pointed Out by One of the Experts at the International Police Conference, Held in New York City, Has Not Proven Very Successful, Even in the Hands of Crack Yeggmen, as the Paraphernalia Includes Considerable Heavy Apparatus Such as Oxygen 

Tanks, etc. 
The Simplest and Most Deadly Method of Fooling the Safe Makers, or at Least Where the Safes Are Not Made of Specially Treated and Hardened Steel is Probably the Electric Arc Trick. This Method of Burning Out the Combination Lock is Shown in One of the Accompanying Pictures. A Carbon Rod, Such as Those Used in Arc Lamps, Is fitted With an Insulating Handle and Shield, and the Necessary Current Taken from a Convenient Lamp Socket. One Side of the Circuit Is Grounded to the Safe Frame, While the Other Wire from the Circuit Connects to the Carbon. The Electric Arc Gives a Ter- rific Heat, Equivalent to That of the Oxy-acetylene Flame, 

and Melts Ordinary Steel Like Butter. 
Some of the Other Yeggmen Tricks Illustrated Are an Alarm Bell to Be Operated from the Street, So As to Warn the Men on an Upper Floor of the Approach of the Police; a Combination Brass Knuckle, Dagger and Pistol; P werful Clamps for Forcing the Combination Lock or Plates on Safe Doors; Large Jimmy Bars for Forcing the Plates and Doors on Safes, and Also the "Can -opener," 
Shown in Use, Which Cuts Open Thin Steel Plates as Easily as You Would a Can of Condensed Milk. 
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IT would seem to the average person from 
reading the newspapers, that practically 
all criminals go undetected. The news- 
papers emphasize all the crimes which 
are enacted in which the offender is not 

brought to justice, but when the police make 
a capture they frequently pass it over with 
nothing more than a mention of the fact. 

However, at the recent International 
Police Conference, at the Waldorf-Astoria in 
New York City, there was an exhibition of 
many tools of crime that have been taken 
from captured law -breakers, some of whom 
were nationally, and even internationally, 
famous, which show that the police are by no 
means lax. 

At this conference a system for the pre- 
vention of crime, 
which has been de- 
veloped by the 
Police Department 
of New York City, 
was described. It 
is known as the 
modus operandi 
system, and has in 
many instances led 
to the detection of 
a criminal. It works 
as follows: When a 
crime is committed, 
it is analyzed and 
classified at Police 
Headquarters. For 
instance, if a cer- 
tain broker's office 
is burglarized by 
persons entering 
from the roof, the 
police are reason- 
ably certain that 
the crime was com- 
mitted by one of, 
perhaps, a score of 
characters who are 
known to work in 
this manner. Hence, 
their field of opera- 
tions is considerably 
narrowed, and a 
general alarm is 
sent out for the 
suspects. Dozens of 
crimes are detected 
in New York City 
alone each month, 
merely because the 
crook has in some 
manner or other, 
left the key to his 
personality on the 
scene of the crime. 

Of course, the modus operandi system is 
not infallible, inasmuch as there are always 
new entrants into the field of crime, as well 
as older criminals who have not been detected, 
and whose methods are not accurately 
known. If this system fails, there are many 
other methods left to the police, and the 
greater percentage of the game is on the side 
of the law, rather than on that of the 
crook. 

It is a well-known fact among detectives 
and other law enforcers, that very few crim- 
inals commit a crime unless under the influ- 
ence of drugs. The majority use cocaine to 
keep up their nerve, and if they are unable 
to obtain this, their nerves become so 
weakened, that they are either caught during 
the job or else give up the idea entirely. 

Many forms of tools used by burglars were 
on exhibition at the rooms in which the con- 
ference was held, and they presented an 
interesting study. Bolt cutters were very 
prominent, inasmuch as they were used in 
innumerable ways. Padlocks were cut with 

By A. P. PECK 
them as easily as one cuts wire with a pair 
of pliers. 

A dozen or more types of jimmies were 
shown, ranging from small pocket ones about 
eight inches long, up to enormous jointed bars, 
which when screwed together would give a 
tremendous leverage. Some of these larger 
ones were six feet long when joined together. 

When one of the more up-to-date office 
workers plans a job, he generally decides to 
crack more than one safe in a night. There- 
fore, he finds it well worth his while to utilize 
an up-to-date electric drill. Carrying this, 
together with a complete set of drills and 
several jimmies, he is ready for almost any 
average office safe. 

The taol container of some of the more 

Police Officials From All Over the World Recently Met at a Convention Held at the Waldorf Astoria Hotel in 
New York City, to Discuss the Ways of Crooks. The Photo at Left Shows Burglar's Tool Kit in the Form of a 
Violin Case, and a Long Two -Piece Safe -Opening Jimmy Being Put Together. Photo at Right Shows Deadly 
Pistol, With Which Twelve Shots Can Be Fired Rapidly, Simply by Squeezing the Hand, the Barrel Lying Between 

Two Fingers. 

aristocratic safe-breakers is sometimes unique; 
one man carried his tools in a violin case, 
while still another used a banjo case. 

The modus operandi of the crook who uses 
the electric drill method, is somewhat as 
follows: After gaining access to the building 
and finding his way to the safe, he sets his 
flashlight on the floor with the beam directed 
against the face of the safe. The wire con- 
necting the electric drill is now plugged into 
an ordinary lamp socket, and the real business 
of the evening begins. Note that the victim 
pays for the current! 

On the opposite side of the safe door from 
the hinges a small hole is drilled at the crack 
between the door and the safe body. After 
this hole is drilled to the desired depth, a 
larger drill is used, and so on until the hole 
is of sufficient size for the safe-cracker to 
insert the pointed end of his jimmy. He now 
puts together his jointed jimmy, several feet 
long, inserts the end, and with several 
strong heaves, the bolts give, and the door 
swings open. 

If this method fails he may resort to drilling 
a circle of small holes around the combination 
dial, after which the holes are enlarged by 
means of a larger drill. The entire combination 
lock may then be removed from the door, the 
bolts worked loose, and the door opened. 

Still another variation of this method is to 
cut out around the combination dial with an 
oxyacetylene torch or an electric arc. 

To foil the burglar using tools which 
require the use of the electric lighting circuit, 
is exceedingly simple. One very good way to 
do this would be to have the current or 
light cut off after business hours, with the 
exception of one which contains the night 
light. This night light could be placed in a 
recess in the wall, the face of which is covered 

with non -breakable 
glass, set securely 
into the cement. 
The socket contain- 
ing the lamp maybe 
of a special design, 
and unless the yegg 
has complete inside 
information, it 
would do him no 
good whatsoever to 
break the glass, in- 
asmuch as he would 
not be able to plug 
in on the special 
socket. As a further 
precaution this 
socket could be set 
into the masonry. 
This would also 
prevent the use of 
an electric arc. 
Another good idea 
would be to have 
the regular night 
light right in front 
of the safe as usual 
but with a fuse in 
series with this light 
which will blow out 
when more current 
is drawn from the 
socket, than is 
ordinarily required 
by the light itself. 
Of course, in this 
case also, the other 
lights in the build- 
ing must be cut off 
by a+ switch. Now, 
when the burglar 
plugs in his electric 
arc or drill which 
will naturally draw 
more current than 

a 16 or 32 -candle power light, the fuse will 
blow immediately, thereby incapacitating 
him. 

Besides those safe -breaking methods men- 
tioned above, there are, of course, those in 
which the crook blasts his way into the safe 
with nitro-glycerine, or soup. The latter is 
generally of their own manufacture and does 
not always work as it was calculated to. 
It very often fires prematurely, and sometimes 
not at all. Occasionally, the explosion is much 
more powerful than was counted upon, and in 
other cases it is not even powerful enough to 
make a dent in the safe door. In the latter 
instance, it is a case of "love's labor lost," 
inasmuch as the noise of explosion invariably 
attracts policemen, watchmen and others 
to the scene. 

One of the methods of using soup, which, 
by the way, is a mixture of dynamite, wood 
alcohol, and other chemicals, is to drill a hole 
at the crack between the edge of the safe 
door and the safe proper, about one -inch-in 

(Continued on page 699) 

637 



er 1922 by Science and Invention The District Attorney Had Grilled the Suspect for Three Hours. Suddenly the Revolver With Which the Crime Was Committed Was Produced. "Did You Not Fire the Fatal Shot?" The Suspect's Reply Was Calm and Reserved, "I Did Not," But the Doctor, With His Instruments Strapped to the Witness's Wrist, Knew That She Was Lying. The Lie Detector, Working Hand in Hand With Justice, Cannot Be Fooled. 

ALARGE courtroom meets our view. 
The Chief Justice is sitting on the 
bench. The district attorney, for 
that later he proves to be when we 
inquire, is in a hot debate. As we 

enter we see him furiously waving his hands. 
Every few moments, counsel for the defense 
interrupts. We approach closer, and take a 
seat. James Alphonso Frye is on trial for 
the murder of Dr. Robert W. Brown, a negro 
physician. The debate this time is not over 
his innocence or guilt, it is whether or not 
the testimony 'of Dr. William H. Marston, 
professor of psychology at the American 
University, at Boston, Mass., shall appear 
in the minutes of the court proceedings. 
Dr. Marston has a set of instruments in his 
hand which he desires to strap to the arm of 
the alleged slayer. He claims that the 
sphygmomanometer, for that is the name of 
the complete device, will infallibly detect 
whether the prisoner is lying or telling the 
truth. He desires to make the test in the 
presence of the jurymen. The furious battle 
of words is finally stopped when Chief 
Justice McCoy of the court firmly and defi- 
nitely refuses to permit Dr. Marston to take 
the stand. The learned Justice intimates that 
the twelve men tried and true who sit in the 
jury box are human "sphygmomanometers," 
and can just as easily detect a lie as the 
instrument itself. In the opinion of the Chief 
Justice the machine has not proven itself to 
be a recognized infallible lie detector. 

Has the sphygmomanometer actually ren- 
dered lying instantly detectable? In the 
opinion of the writer, it has done so. Actual 
tests in the editorial offices of this magazine 
with this instrument have indicated that the 
action of telling a lie is very marked and 
positive on both the blood pressure and 

Kecüoic 
By JOSXPH H. K 3AUS 

STAFF MEDICAL EXPERT 

pulse beat. The sphygmomanometer is an 
instrument which has been used by the 
medical profession throughout the world for 
many years to indicate blood pressure. By 
the term blood pressure is meant the pressure 
exerted by the blood on the arterial vessels 
through which it is flowing. This pressure 
originating in the heart beats is maintained 
by the elasticity of the vessel walls, and the 
resistance to the flow offered by the restricted 
area of the capillaries. When the left ventricle 
of the heart contracts, it drives the blood 
through the arteries. The instant that the 
pressure wave passes through a portion of 
the artery, the elastic walls stretch and then 
recoil. This recoil produces the pulse beat, 
and helps to assist the blood in its passage 
through the smaller blood vessels. The 
sphygmomanometer, the instrument used for 
detecting lies, is not designed as a lie detector, 
but as a measurer of blood -pressure. 

In order to obtain accurate readings of 
blood pressures, we must take into consider - 
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LIE O -MAN- 
Actual Records Taken in the Editorial Offices to Deter. 
mine the Possibilities of Detecting Lies by Means of a 
Sphygmomanometer and the Sphygmograph. A Rise in 
Blood Pressure of 6 to 8 Millimeters Was Quite Evident 

ation what is medically called systolic 
pressure. This represents a factor of the 
total heart -energy, and is the force which 
sends the blood coursing through the arteries. 
We must also watch the diastolic pressure. 
This is the pressure found in the period of 
rest during the normal heart-beat, and is the 
absolute minimum pressure in the blood 
stream. At the time of its occurrence, the 
blood has a tendency to flow backward along 
the arteries. The pulse pressure is the third 
reading. This indicates practically the 
efficiency of the heart, in that it estabhshes a 
sort of mean between systolic and diastolic 
pressures. In other words, this pulse pressure 
represents the efficient work the heart does 
in maintaining the circulation. 

The sphygmomanometer consists prima 
of a compression sleeve, an indicating , 
and a small rubber air pump. This compres- 
sion sleeve is a long band of cloth within one 
end of which a small rubber bag has been 
secured. The rubber bag is supplied with 
two flexible tubes. To one of these a pressure - 
gauge with dial reading pressures in milli- 
meters of water column is attached. To the 
other, a rubber bulb fitted with a by-pass is 
secured. The band is placed around the arm 
of a patient, the fingers are placed on the 
pulse at the wrist, and air is pumped into the 
compression sleeve until the pulse beat is 
obliterated. By releasing the air slowly, the 
character of the pulse may be determined. 
The instant that the pulse returns, evidenced 
by the sensation of pulsating pressure felt 
by the fingers, as the air is being released, 
indicates the point of systolic or heart 
pressure, which is read directly in millimeters 
on this well -designed instrument. 

On cross-examining a subject, the blood 
pressure increases quite sufficiently to 
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suggest to us other 
causes besides 
nervousness, when- 
ever a lie is told. 
Some individuals 
having instruments 
of this nature 
strapped to their 
arms, as has been 
proven in tests in 
the editorial offices 
of this magazine, 
become quite ner- 
vous, but this ner- 
vousness can - be 
disregarded, as 
whenever a falsified 
statement is made, 
there is a marked 
increase in t h e 
blood pressure over 
and above the ner- 
vous effect. Not 
being satisfied with 
merely the sphyg- 
momanometer rec- 
ords, an instrument 
called a sphygmo- 
graph was also 
attached to the sub- 
ject's wrist. This 
instrument records 
the pulse beat. It 
was found that 
whenever the truth 
was told, the pulse 
beat was quite regu- 
lar. When, how- 
ever, a falsified 
statement was made by the subject, the 
blood pressure increased quite considerably 
(sometimes as much as fifteen millimeters), 
while the pulse beat increased rapidly, and 
often became irregular. 

Subject No. 1 with both instruments 
secured in place is seated in the chair, and 
given rapid cross-examination. Personal 
questions are being asked, because answers 
to these are always likely to be concealed. 

Q. Have you read the paper this morning? 
A. No. (No change in pulse beat or blood 

pressure. See graph.) 
Q. You have recently made quite a bit of 

money, have you not? 
A. Yes; again no change. 
Q. Is it true that you spent more than 

$200.00 last week. There was a slight hesitation 
between the question and the answer and the 
reply made was Yes. Note the increased 
rapidity of the pulse (A). The blood pressure 
in this individual, normally 120, rose to 126. 
and then dropped almost as suddenly. 

Q. Do you like motoring? 
A. Yes. 
Q. This instrument indicated that you 

told a lie in reference to the $200.00. 
A. No, I did not. Here again the blood 

pressure increased to 128, and the pulse beat 
much more rapidly than at first. 

Confronted with these facts and others, 
the subject later admitted that he still had 
the $200.00. (Only a portion of the record is 
shown here.) 

Subject No. 2 was requested to take the 
stand. The instruments were secured to her, 
and the cross-examination started. 

Q. Do you like your present situation? 
A. Yes. No change in blood pressure or 

pulse beat. 
Q. When do you intend to get married? 

New Tor 

How Impulses Affect the Human System. The Question (Sound 
Waves) Impinging on the Ear Drum, 2, Is Transmitted to the Brain, 8, 
Simultaneously with Impulses from Eye, 1. These Impulses by 
Means of Various Communicating Fibres, Act Upon Nerves in the 
Spinal Chord, 4, and by Means of Additional Fibres, 5, Upon the 
Sympathetic Nervous System, 6. This Nervous System Stimulates 
the Adrenal Gland, 7, Causing a Greater Flow of Adrenalin Into the 
Blood Through Vein, 8, Stimulating in this Manner the Heart, 9, 
and [Augmenting the Pressure Wave at 10, and the Pulse Beat at 

12, Produced by Artery, 11. 

A. Next year. Again no change. 
Q. Are you engaged to the gentleman you 

are going with? 
A. Yes. Here the pulse beat quickened 

perceptibly and an increase in blood pressure 
was evidenced. 

Q. What color stockings do you prefer? 
A. Flesh color. Here there was no change in 

either pulse or manometer readings. 
Q. How old are you? 
A. Twenty. Here the needle on the sphyg- 

momanometer, as is evidenced by the record at 
B, did all sorts of tricks. The speed of the pulse 
beat was augmented considerably. The blood 
pressure increased fully six millimeters. 

Later, when the witness was confronted 
with these two misstatements in the testi- 
mony, beside several others occurring as the 
testimony continued, she admitted her 
deception. 

It is evident from this and other tests 
made by the writer, that these truth machines, 
as they have been erroneously called, will 
eventually find their way into the courts. 
Chief Justice McCoy, although refusing to 
permit the test, declared that some day when 
the instrument attained the same degree of 
efficiency as the telegraph and telephone have 
today, it might be possible to make good use 
of it in trials. 

The courts have decided that an individual 
could not testify while under a hypnotic spell, 
nor could he be made to testify while under 
the influence of a drug or liquor. He must be 
fully conscious and aware of what he is doing. 
Perhaps this instrument will meet with 
greater favor than drugs have met with, as 
the witness will at all times be conscious of 
what he or she is doing. 

The device proved infallible in our,tests. 
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HOW THE 
"LIE DETECTOR 

WORKS 
One may wonder 

how the physiologi- 
cal effect here 
Chown is produced 
in the human body. 

When a question 
is asked, the vibra- 
tions of the voice 
affect the ear in a 
manner which has 
been thoroughly 
described hereto- 
fore. Nerve im- 
pulses arise which 
are recorded in the 
brain. Similarly, 
nerve impulses 
from the eye are 
transmitted to the 
brain and, thence, 
by means of vari- 
ous communicating 
nerve fibres, stimu- 
late certain por- 
tions of the spinal 
nerve tract. This 
stimulation acts 
upon what is known 
as the sympathetic 
nerve system, 
which nerves sup- 
ply nearly all of the 
internal organs. 

T h e particular 
organ which 
causes the increase 

in blood pressure and simultaneously the 
augmentation of the heart beats, is the 
adrenal. This is a small body situated 
immediately above the kidneys, and has been 
called,' in the older terminology, the super - 
renal, because of its location. When stimu- 
lated, it gives off a peculiar, complex fluid, 
which is taken up by the bloodstreams, where 
its effect is very pronounced, even though 
rather temporary. This gland (for the 
adrenal is in reality a gland) secretes the com- 
plex fluid called adrenalin. When adrenalin is 
injected into the bloodstream it produces 
contraction of the muscular walls of the 
arteries. Consequently it causes a rise in the 
blood pressure. It also acts on the heart as a 
strong augmentative, and develops an 
accelerating influence, so that the heart 
beats much more effectively, even against 
the contracted peripheral arteries. 

The vagus nerve must not be omitted from 
the action and reaction. Whenever the heart 
is stimulated to a great extent the vagus, 
which acts as its control, or as a sort of safety 
valve, immediately sends impulses into the 
tissue of the heart, which have a strong 
retarding action upon its beat. The exact 
function of the adrenals is not thoroughly 
understood. We know that if they are re- 
moved in animals under test the subject dies, 
perhaps within 24 hours. Our diagram shows 
the nerve impulses being propagated through 
the nervous system, and likewise affecting the 
sympathetic nerve ganglia, where, through 
many anastomoses and cross-fiberizations the 
stimulus is finally transmitted to the adrenals, 
the secretion passing into the blood, and 
developing an increased pulse throb, as well 
as an augmentation of the blood pressure. 

Photos staff photographer, instruments courtesy 
George Tiemann &° Son. 

5tadIluirrt. Concerts 5ent by 
By a special equipment installed at the 

stadium of the College of the City of New York, 
the Philharmonic concerts have been broad- 
casted over an area occupied by 75,000,000 
people. Never before has a great New York sym- 
phony orchestra had its music broadcasted. 

The music was recorded by a special type 
of microphone developed by the Westing- 
house Electric and Manufacturing Company. 
This device, in appearance a small black 
cylinder four inches long and four inches in 
diameter, is suspended in view of the audience 

about twenty-five feet in front of the platform 
and about twenty-five feet high. It is sup- 
plemented by a second microphone located 
just above the orchestra leader's platform for 
the purpose of recording any soloist. These 
microphones convert the music (as well as 
the applause that follows) into an electric 
current of strength and character that varies 
in accordance with the character of the sound 
waves that impinge upon the diaphragm. 

This current was then transmitted over a 
special leased wire. The wire extended 

fireless 
through the various telephone exchanges to 
the famous Westinghouse broadcasting sta- 
tion WJZ at Newark, N. J., a distance of 
twenty-five miles from the stadium. At the 
broadcasting station the electric current is 
amplified by special vacuum tube circuits; 
the amplified current is then impressed upon 
the modulator tubes of the transmitting set. 
These modulator tubes in turn vary the out- 
put of the radio transmitter in accordance 
with the same sound waves that are im- 
pressed upon the microphones at the stadium. 



66 OvIle 99 5ccnc5 Oide 
By WHHF8ELTID 5ECOR 

NEW tricks in producing startling as 
well as novel motion picture 
scenes are constantly being worked 
out, and several of these master- 
pieces are shown in the accom- 

panying illustrations. The first picture 
shows one of the latest manipulations 
being used in certain moving pictures, 
wherein the effect is given for example, of 
a bridge, such as the Brooklyn Bridge which 
spans the East River in greater New York 
City, standing serenely against a background 
entirely foreign to this famous structure; in 
one case a well-known bay along the coast 
of California. In the trial scene incorpo- 
rating this effect, two boats were caused 
to pass along under the bridge -span, much 
to the amusement albeit and astonishment 
of one of the uninitiated private audience, 
who viewed the film in the special projection 
room of the company who made the film. 
"Yes, that is the Brooklyn Bridge all right, 
sure enough," quoth the uninitiated beholder, 
"but how in the name of reason did it get 
out here across that bay? I know that there 
is no such bridge across that bay." 

The mystery of this scene showing the 
Brooklyn Bridge spanning a California 
body of water was explained by the director 
after the exhibition. This trick was exe- 
cuted by placing a piece of plate glass before 
the movie camera, on which sheet of glass 
an artist had previously painted in fine 
detail and in the proper colors, the Brooklyn 
Bridge. Of course this image of the 
bridge had to be changed several times until 
the color of the paint and the edges of 
the picture were properly located, so as to 
blend smoothly into the actual scene with 
regard to the near and distant shores. 
There are many other possibilities opened 
by this new idea in freak or mystic motion 
pictures-for example, one may behold one 
of these days the giant Woolworth Building, 
fifty stories in height, resting serenely on 
the surface of the Great Salt Lake. "Aha," 
will quoth the movie expert 'in the gallery, 
"I know how that was done. They photo- 
graphed the Woolworth Building on one 
film and the Great Salt Lake on the other, 
and superimposed them in printing ;" but as 
the hero always says to the villain finally, 
Foiled again! 

A VOLCANO THAT NEVER EXISTED 
Volcanoes that spout boiling lava are 

not always what they seem in the movies. 
True, real movies of volcanoes in action have 
been taken, but frequently it does not pay 
to dispatch a camera -man with his para- 
phernalia across the Pacific to the Hawaiian 
Islands or some other distant place to 
snap a few thousand feet of one of these 
volcanoes in eruption. So it has come to 
pass that the motion picture experts have 
found a way to overcome the difficulty by 
making a volcano to order. Some months 
ago, we described an elaborate "movie" 
volcano built nearly life size, but the present 
one, shown in the illustration, is a cute 
little one, about three feet high; and when 
the cinema photographers get through with 
it, they defy you to tell the finished picture 
from a photograph of the real thing. 

A heap of sand several feet high usually 
forms the basis of the miniature volcano, 
and in the center of this is placed a series 
of explosives and slow burning powder 
charges, together with some other chemi- 
cals, such that they will, when once 
ignited, cause a very realistic imitation of 
a volcano in full eruption. A lurid flame 
shoots skyward, while a heavy pall of 
smoke floats ominously overhead. Molten 
lava trickles down the sides of the mini- 
ature volcano, and the effect of rocks and 
other material blown skyward and dropping 
into the adjacent harbor, is created by two 
or more sturdy assistants who stand out of 
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range of the picture and throw handfuls 
of pebbles and sand, so that they will 
drop in the water within range. To smooth 
down. the details and sharpness of the 
picture and also to provide the atmospheric 
haze which should naturally accompany 
such a scene, especially after the volcano 
has been erupting lava, rocks and gases 
for a while, several thicknesses of trans - 

THE accompanying illustration and story 
explains some of the interesting tricks 
used in producing many of the most 

spectacular movie scenes of the present day. 
Of course, there are thousands of other 
devices and artifices resorted to, which no 
one but the movie producers themselves 
know anything about, as many of the ideas 
used are naturally kept secret. Theatre- 
goers have taken it for granted for many 
years that the various scenes presented to 
them in a show, were naturally all that they 
could expect-if a locomotive dashed across 
the stage, they knew full well that they could 
not expect to see a real locomotive used in 
the scene; and it must be said that the scene 
painters and stage carpenters have certainly 
given us some wonderful productions. 

But when the motion picture people began 
to produce spectacular scenes, they started 
right in photographing the real thing, and 
while it is practically necessary, and in fact, 
more convenient in many cases, to photograph 
the actual objects, there are occasions when 
the cost of production would be prohibitive. 
One cannot for example, go out any day in the 
week and photograph a volcano in eruption 
and destroying towns and villages. How 
the motion picture studio experts get around 
this difficulty, and other such problems, is 
told in the accompanying story. 
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parent gauze are interposed between the 
camera and the scene. 

A number of miniature houses are cleverly 
arranged in the foreground at the base of 
the volcano, and at the proper moment 
several of these are set on fire. Another 
detail sometimes includes miniature auto- 
mobiles dashing through the streets in the 
near foreground, while ships in the harbor 
(miniature ones) are wrecked or set on 
fire. By using a red stain on that part of 
the movie showing the volcano in eruption, 
a very vivid effect is produced, and this 
also helps to tone down the sharpness of 
details so as to present a still more exact 
duplicate of a real volcano. 

RAILROAD WRECKS 
If you have been going to the motion 

picture theatres for a few years, you have 
probably witnessed at least half a dozen 
railroad wreck's, including a few choice 
head-on collisions. Some years ago or in 
fact at the present time in some particular 
instances where occasion demands it, real 
locomotives and cars are . used even at an 
expenditure of thousands of dollars, all 
for the sake of producing a startling scene, 
occupying perhaps but a few moments' time 
on the screen. However, in many film 
plays, a miniature reproduction of an actual 
railroad collision will suffice. The writer 
has seen several of these, and while other 
theatre -goers sitting beside him did not 
notice the deception, he was able to note 
that it was a miniature train and not a bona 
fide one which appeared on the screen. 

The writer recollects one excellent scene 
which was that of a snow storm, and the 
train bearing the hero homeward bound 

for Christmas to visit his family, was seen 
dashing along in the night among the snow 
banks. A very pretty scene indeed, and one 
that had its full effect on the audience as 
was evidenced by the remarks overheard 
both during and after the show. Such 
scenes, particularly those representing night 
effects, are staged in one of several ways. 
The falling snow is usually imitated by drop- 
ping finely cut up pieces of white paper, 
while the snow covered fields may be nothing 
more or less than cotton batten. The train 
may be pulled with a string or it may be an 
electric one, and by the time one of the 
clever scenic artists gets through repainting 
and decorating the miniature train, and 
the electrician has placed a few lights in 
the cars, so as to shine through the windows 
indirectly, it will take a sharp eye indeed to 
detect the difference between the imitation 
and the real thing. 

The writer remembers another scene 
where two trains met head-on in the center 
of a high trestle, the locomotives and cars 
finally falling over the side of the trestle 
into the river below. As this part of the 
picture occupied but a few moments on 
the screen, the expense necessitated by 
staging a real honest -to -goodness railroad 
wreck was not warranted, so the miniature 
scene filled the bill thoroughly well, and 
no chances were taken with the happiness 
and welfare of the motion picture actors 
or actresses, permitting them to save their 
energies for more valuable scenes, where 
perchance they might have to jump from one 
airplane to another, or be picked up by 
an airplane from a boat or moving train. 

THE DELUGE 
Possibly you have seen one or more of 

the latter day spectacular film plays, in which 
a dam bursts, and the impounded water 
rushes down through a valley obliterating 
entire towns in its onward rush. Some of 
these scenes have been photographed at 
least in part from the actual scenes, which 
of course required considerable "movie" 
engineering, owing to the large amount of 
water to be handled and other features. 
In one of these pictures which the writer 
saw a short time ago, the hero and heroine 
were observed running along the bottom 
of the valley, and as the water approached 
closer and closer in the form of a tidal 
wave of irresistible power, it finally out- 
distanced them and they were caught in 
the onward rush of the swirling waters 
and had to swim on the crest of the waves. 
This picture featured Miss Priscilla Dean 
in "Wild Honey." That was real. 

Many of these deluge scenes, however, 
it is possible to photograph in miniature, 
the rushing waters throwing pebbles and 
sand before them, which when magnified 
and thrown on the screen, look exactly 
like the larger rocks and dirt which one 
would expect to see thrown upward by 
billions of gallons of water rushing toward 
them. Bursting dams and other spectacular 
scenes are usually photographed in minia- 
ture altogether, as it would of course cost 
an unprecedented amount of money to dyna- 
mite a real dam 75 to 100 feet high, and 
possibly several hundred feet in length. 

One of the greatest film masterpieces 
produced with miniatures or models, is 
perhaps "The Battle of Jutland," in pro- 
ducing which models of the battleships and 
cruisers were moved from time to time, 
the cannons fired, etc., so that when the 
final film production was thrown on the 
screen, it would take an expert to tell 
whether the naval battle scene before them 
was bona fide or not. Waves were caused 
by blowing a strong draft of air over the 
water, and shells falling on the water were 
imitated by dropping pebbles or stones into 
the water from time to time. 
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MOVIE SCENES TO ORDER 
One of the Newrst -Movie" 
Tricks --Painting the Image of 
a Bridge for Example, on e 
Sheet of Glass and Arranging 

This to Blend In. View. 

AEROPLANE ENGINE FOR 
"te INO" EFFECT -'f. 

TOY TRAINS 

_. 

RECONSTRUCTED 
PAPER FRONTS 

DIRECTOR 

LET 'ER GO! 
FLYING ROCKS 

WATER RELEASE[) 

THROWING PEBBLES 
IN WATER TO GIVE 
"FALLING LAVA" 
EFFECT 

MOUNTAINS PAINTED 
ON BACK DROP 

s, %`f/ ..,.,:`. 
rl-FINE GAUZE VEILS 

TO GIVE 'ATMOSPHERIC 
HAZE" EFFECT 

2- 4 a J 

Bursting Dams are Usually Staged in 
Miniature fur the "Movies". It Would 
Be Almost Impossible to Produce the 

Actual Scenes. 

!t-8URNING POWDER 
AND CHEMICAL 

''LAVA" 
t 

t R 
SAND PILE VOLCANO 

Volcano Scents aie Not Always 
What They Seem; This Miniature 
Volcano is Formed From a Sand 

Pile a Few Feet High. 

A Realistic Railroad Wreck I 
Produced With Miniature 

Trains and Engines, 

$+,_.`v. 

aM- 

: :; .! 
h\IgibK 

MINIATURE DAM r,'`=' 

PIVOT t 

4111k,,'' 

FISSURES GRADUALLY 
WIDENED BY MEANS Of 
LEVER AND ROD UNDER 
GROUND- DAM IS 
BROKEN IN FRAG- 
MENTS BEFOREHAND 
AND SET TOGETHER 
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yOU, of course, remember Monday, 
Nov. 8th, 1918, when great mobs of 
people in every large city in the 
highly civilized sections of the world, 
impelled by a powerful something 

coming to them from somewhere, began a 
frantic peace celebration-only to awake the 
next morning to the cold gray fact that the 
big Berthas still thundered "over there": 
the rifles still cracked in the trenches; the 
machine guns still sprayed their hail of 
death; brother -man was, at that very mo- 
ment, bayonetting his brother -man, while 
carnage and grim pestilence, arms en- 
twined, danced the Devil's ballet of war. 

Ninety-two hours later the thing really 
happened. You know, the armistice; peace; 
and then the celebration all over again, 

But what whispered the coming event to 
the tense nerve lobes in the brains of the 
mentally active humans, scattered through - 
cut the length and breadth of the intellectual 
zones of the earth? How could they "feel 
it in their bones" almost a hundred hours in 
advance? Where, and how did the "flash" 
originate? How was it "caught"? 

On September the 16th, 1920. at exactly 
11.50 o'clock in the morning, lower New 
York was rocked to the point of toppling 
by the bomb explosion in Wall Street. 
Three days. yes, even five days previously. 
Edward Fischer, a so-called sub -normal 
neurotic. constantly under a high nervous 
strain and extreme mental tension, had 
"caught the flash" and knew of. and gave 
warning to his friends of the coming 
disaster. How? 

At exactly half past six o'clock (L.. S. 
Central Time) on the evening of August 12th. 
1917, the family of George B. Mosure, living 
three and a half miles southeast of the little 
village of Lynn. Washington County. Kan- 
sas, were all seated at the supper table. 
Suddenly. Mrs. Mosure, busily engaged in 
helping her baby daughter with a glass of 
milk, turned deathly pale and wailing "Oh, 
my poor, poor hoy," swooned. When re- 
vived the first words spoken to her husband 
were: "Daddy, our John will never come 
back." Twenty-seven days later the Lynn, 
Kansas, telegraph operator borrowed the 
grocer's Ford and carried a message to the 
Mosure farm. Yes, it was from the War 
Department, Washington. D. C., and read. 
laconically, as follows: 

"Killed in action. Argonne Forest, 
Aug. 12th, 1917, private Mosure. John; 
age 21. Notify Mosure, George B., 
Lynn. Washington County, Kansas." 
The family was, of course, not only deeply 

affected, but surprised-all but the mother. 
She had known it for twenty-seven long 
days-and nights. 

Subsequent investigation and a careful 
check-up of the time difference between the 
Greenwich standard time zone in which the 
state of Kansas is located and the continental 
time zone in which the Argonne sector lays. 
proved that Mrs. Mosure had instantly re- 
ceived the "flash" and knew her son had 
been killed as he went over the top at the 
zero hour of the August 12th offensive in 
France. How? 

If proven possible to foretell, or foresee, 
with scientific certainty the fluctuations of 
the New York Stock Market ninety hours, 
or even that many minutes, in advance of 
such movement, could the New York Stock 
Exchange, as now constituted and as at 
present operated, continue to exist? 

The human brain, the brain itself, is a 
material substance, or a sort of a flesh - 
muscular -mechanical part which acts by reg- 
istering the effect or the action of a meta- 
physical thought. The real substance of 
this brain part is, like all other matter and 
material things. composed of atoms-atoms 
gathered together in certain combination. 
The same is true of a piece of steel, or 
wood, or silver, or gold ; all, are atoms: 
atoms in definite molecular combinations. 
Strike the steel bar with a hammer and the 
many molecules in the vicinity of the point 
struck, are badly jarred, disturbed; and they 
immediately reverse their position with re- 
spect to each other. At a speed incompre- 
hensible to the human mind, the former 
combination is changed. 

Exactly the same thing ,occurs when an 
electric current is suddenly passed through 
a piece of matter which we call wire. In 
the case of the steel bar the rearrangement 
of the molecules of the steel are manifested 
by vibration and we say "it made my 
fingers tingle." In the case of the electric 
current flowing through the wire, a rear- 
rangement of the electrons which compose 
the atoms, that, in turn, go to make up the 
thing we call wire, instantly takes place. 
This jolting and rapid change in combina- 
tion of the electrons stirred up by the elec- 
tric current rushing through the wire is 
manifested by a perfect flood of electro- 
magnetic waves, which are, in turn, recorded 
on our eyes as light, and which register 
on oitr bodies as heat. 

Science has segregated and tabulated five 
different forms of electro -magnetic waves, 
namely, light waves, heat waves, wireless 
waves, Gamma -ray waves and X-ray waves. 
The new wave to be added to this list, and 
the most important and far-reaching of all 
is-the thoúght wave. 

When that mateiial thing composed of 
atoms and which we call "the human brain" 
is "struck" by a thought, here is what hap- 
pens. The group of the brain cells is af- 
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The Thought 
Wave Detector 

By THOMAS 
WILLING HICKS 

fected exactly as are molecules in the bar 
of steel when it is struck, or the wire when 
it is subjected to the electric charge. In 
all cases molecules of the steel bar, or of 
the wire, or of the mucous membranes of the 
brain, are jarred, disturbed, distorted re- 
aligned and rearranged. Take, for illustra- 
tion, an ordinary horseshoe magnet. In 
charging it with magnetism molecules of 
the metal are polarized, as it were, in a 
certain position or direction and the magnet 
will pick up a nail, or any small iron ob- 
ject. Now strike this magnet enough sharp 
blows with a hammer, and then try to pick 
up even a very small piece and you find it 
powerless. The magnetic force is gone. The 
blow changed the position and condition of 
the electrons in its atomic structure and the 
magnetism went out with the electromag- 
netic wave that flowed therefrom at the time 
the blow was struck. 

Now the brain "struck" with a thought 
undergoes the same action. The former 
molecular combination of the part disappears 
and a new condition or combination is es- 
tablished. This, too, causes a wave-just as 
the tossing of a pebble into a pool causes 
a shock to, and a rearrangement of, the elec- 
trons composing the hydro -oxygen molecules 
that make up what we call water-and a 
visible wave results. 

Now induce a healthy normal brain to 
perform the act of thinking. It thinks of 
some particular thing and a certain combina- 
tion of the molecular structures of the brain 
cells is thereby formed. Now suddenly 
change the thought. Necessarily there is 
an abrupt and instantaneous readjustment 
and rearrangement of the electrons com- 
posing the atoms which make up the mole- 
cules of the brain. The result is the cre- 
ation of an electro -magnetic wave-a wave 
caused by the mechanical act of the material 
brain registering a change in the condition 
of the mind, or a metaphysical thought- 
a thought wave. 

(Contiin e.d on page 714) 

"See, the Needle of the Galvanometer Has Swung 
to a Point at the Extreme Right of the bust. From 
Past Observations I Know This Indicates That the 
Strongest Thought -Action in the Brains of a Majority 
of the Mea Now Present on the Floor of the Exchange 

Is the Buying Thought. ..." 
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Some Idea as to the Actual Amount of Water on Out Earth Can Be Gained From the Accompanying Picture, and Mr. Holmes Has Calculated That It Would Require 

a Gigantic Steel Tank 391 Miles on a Side, Forming a Cube to Hold the 330,000,000 Cubic Miles of Water Comprising All Our Rivers, Lakes and Oceans. This 

Huge Reservoir Would Extend From Washington, D. C., to Jacksonville, Florida, and if the Water Was Allowed to Escape From This Huge Tank Over Falls Equivalent 

in Size to Niagara Falls, It Would Require Seventy Thousand Centuries for It to Empty. 

How Much Water In Our W rld? 
By CHA ' LES NEVERS HOLMES 

WATER is both a nectissuy and a 
luxury. We cannot do without 
it. We drink it, we wash in it, we 
swim in it and we sail on it. It is 
everywhere about us. Water has 

not changed with the passing of centuries. 
Like air, it.is vitally associated with the life 
of man. 

Water is a gas united with a gas. Hydrogen, 
the lightest known gas, combines with 
oxygen, a very energetic gas. Accordingly, 
water's chemical name is 'H20." That is, 
two atoms of H or hydrogen unite with one 
atom of O or oxygen. One atom of oxygen 
is about 16 times as heavy as one atom of 
hydrogen, but, inasmuch as these ggaes are 
combined in the proportion of H20, the 
amount of oxygen in water weighs only A 

times as much as the amount of hydrogen. 
Compared with air, water weighs about 773 
times as much, a cubic foot of fresh water 
weighing about 623¡ pounds. 

Water is everywhere about us-upon the 
terrestrial surface, beneath the terrestrial 
surface, in the air. Upon the terrestrial 
surface, there are, of course, five great 
oceans, Pacific, Atlantic, Indian, Antarctic 
and Arctic. These five great salt -water 
bodies approximate a total area of 140,000,000 
square miles, with an average depth of 214 

miles, or a total volume of about 326,000,000 
cubic miles. Adding to this the Amount of 
water in lakes and rivers, the total volume 
of salt. and fresh water upon the terrestrial 
surface approximates 327,000,000 cubic miles. 

There is a great deal of water beneath the 
terrestrial surface. There is water in the 
soil and there are underground streams. 
However, in all probability, neither the soil 
nor these streams are very deep. It is very 
likely that there exist extensive reservoirs of 
water underground; but it is unlikely that the 
comparatively small amount of water in the 
soil, and in underground streams and reser- 
voirs, would appreciably increase the vast 
amount of water upon the terrestrial surface. 
And, likewise, the water vapor in the air is 
hardly to be considered in estimating hew 
much water our earth possesses. It is true 
that our atmosphere extends to a height 
approximating 300 miles, but most of its 
moisture lies below a height of about 7 miles. 
However, the water both beneath the terres 
trial surface and in the air adds something to 
the estimated 327,000,000 cubic miles of 
water upon the terrestrial surface. Accord- 
ingly, to allow for the additional water 
beneath our Earth's surface and in its air, 
as well as to correct any possible under- 
estimation of the amount of water upon the 

Wooden Water 
Sequoia. Sempervirens is the botanical 

name of the commercial California redwood, 
which is sawed into lumber for many pur - 

'poses, not the least of which is watertanks. 
This wood is held in high esteem by ex- 

perts in the manufacture of tanks, because 
of its lightness, extreme durability and its 
fire-resistant qualities. 

Cypress has for generations been held to 
be the wood most suitable for use in making 

tanks, but since redwood has come into com- 
mon use for this purpose, the latter has met 
with even greater favor and is considered 
equal to if not superior to all -heart cypress of 
the best grade. 

Numerous cases can be cited of redwood 
tanks that have been in daily use for fifty 
years and more. This wood is also used for 
making water pipe for gravity water lines 
and because of its cheapness as welt as its 
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terrestrial surface, an estimate of the tota 
volume of water which our earth possesses 
approximates 330,000,000 cubic miles. 

Now, let us see what 330;000,000 cubic 
miles of water really signify. 

The total surface -area of our Earth is about 
197,000,000 square miles, and, therefore, 
were our Earth's surface wholly uniform, all 
of the water possessed by our World would 
completely cover it to a depth of about i h 
miles. If all of this vast amount of water 
should ascend into the air, and then descend 
to the terrestrial surface in a deluge of rain, 
falling everywhere, at the rate of 25% inches 
a day, which is reported to have once de- 
scended upon a region in India, such a terrific 
rain would fall continually upon our Earth's 
surface for more than eleven years. If the 
Missouri -Mississippi river system were tl}e 

only river in the World, and were this system 
to pour its waters into a reservoir vast enough 
to contain all of the terrestrial water, it 
would take, under conditions of maximum 
discharge from the Missouri -Mississippi, 
about 6700 centuries to fill that reservoir. 
And, if all of our terrestrial water were to 

descend upon New York City, not draining 
off, it would inundate that city under a flood 

approximating a depth of one million milesi 

es 
lasting qualities is in. extensive use for this 
purpose. Among orders which the Virginia 
Machinery and Well Co. have received for 
wood pipe is one from the Hamlet Water Co., 
of Hamlet, N. C., where the water for the 
town of Hamlet is conveyed for nearly two 
miles through redwood pipe. 

The railroads of the West have used these 
redwood tanks for their water stations for 
years. 



t r ache saves Secrets 
By CLEMENT F EZA N lD I É 

( ACT HOR's NOTE.-The problem of the 
Freedom of the Will" is a very old one. 

The modern biological theory is. however, 
that man is an automaton and that each of 
our actions is caused by some stimulus, 
rithcr external or internal. Such being the 
ese, the man who should learn how to use 
the proper stimuli, could compel all other 
men to do as he pleased, and so would be- 
come ruler of the world ! ) 

'SURELY. doctor, you don't mean to 
say that you believe in hypnotism ?" 

"Well, yes and no. I have no faith 
in the public performances of hypno- 
tism. All those I have seen were 

obviously frauds. As to the books on hyp- 
notism that I have read. I am convinced that 
the authors were sincere but that they were 
cleverly duped by their subjects. Of course, 
everything depends on what you call 'hypno- 
tism.' I f we use the word to express the 
influence which one mind exerts over an- 
other, everyone must admit that the thing 
exists, for we have daily proof that a weak 

loo. 10 - The Secret of 
Tel -Hypnotism 

mind can be controlled by a stronger one. 
When a father calls to his boy to cease his 
play and come in and do the chores, the boy 
comes reluctantly, against his will. The 
will of the parent here controls the will of 
the child." 

"Yes, but through the medium of lan- 
guage." 

"Not necessarily. A look or a gesture 
may suffice. All our acts are the automatic 
result of external or internal stimuli, and 
often inanimate objects act as the stimulus, 
as we see in the case of the alarm clock 
whose ring causes the sleepy and unwilling 
workman to get up against his will." 

"Not against his will, because he set the 
alarm himself the previous night." 

"True, he made up his mind beforehand 
to rise early, and this predisposition acts as 
the stimulus. But since we are on the sub- 
ject of hypnotism, I will let you into one of 

my secrets which I had resolved never to 
reveal to any living man. Silas, I have 
discovered the secret of tel -hypnotism !" 

"Tel -hypnotism? What in the world is 
that?" 

"Hypnotizing at a distance. 1 have found 
the means of hypnotizing people miles away 
and compelling them to do what I wish!" 

"What! Impossible!" 
Doctor Hackensaw smiled. "Yes," said 

he, "I enjoy accomplishing impossibilities. 
You are doubtless aware that for many 
years learned men wrangled over the ques- 
tion of the 'Freedom of the Will.' whether 
we have any choice in our acts or whether 
they are determined by external causes just 
as a prestidigitator forces us to select a cer- 
tain card in the pack when we believe we 
are choosing one for Ourselves. The mod- 
ern biological theory is that man is an 
automaton and that all our acts are the re- 
sult of external or internal stimuli. We see. 
smell or hear something and we respond to 
the stimulus excited in our senses." 

(Continued au page 681 ) 

1922 by t elenty and $ v ,eio.., "'You Think I'm Crazy, Don't You?' Were the Doctor's First Words. 'Well,I Are Not. If 1 Stepped Out of This Cage for a Minute My Life Wouldn't Be Worth a Straw!"Why, What', the Matter?' 'The Matter Is That My Tel-Hypnotizer Has Been Stolen, and the Villain Now Wants to Murder Me, So as to Remain the Sole Possessor of the Secret . " 
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©I922 BY SCIENCE AND INVENTION COMPRESSED AIR LINE'' TRACK FOR BOAT 

AIRPLANE SLWt'- O 

CLOTH 

. WAVE EFFECT 

One of the Cleverest Animated Show Window Displays We Have Seen in a Long Time Is That Illustrated Above. Frederick W. Schmidt, of Philadelphia, Has Recently 

Taken Out a Patent on This Device, and Some of the Effects Obtainable With It Are Shown Above by Our Artist. Real Snow Scenes, Together With Moving Wind- 

mills, Clocks, Airplanes, Flags, Sailboats-All These Effects are Possible With This New Projector. The Outfit Comprises a Projection Lantern Similar to That 

Used for Post -Card Projectors, and the Animation Takes Place on the Picture Placed in the Rear of the Lantern, as Shown in the Upper Illustration. The Effect of 

Snow, for Instance, is Obtained by Placing Finely Cut Paper or Powder in the Hopper of One of the Blowers, so That This Material is Blown Out Through Nozzles 

Over the Top and Just in Front of the Picture. Separate Outlets From the Blower Line Cause the Sailboat to be Blown Along on Its Track, as Well as the Airplane; 

the Vanes of the Windmill are Likewise Caused to Rotate, and the Flag to Flutter in the Breeze. 

0 NE of the cleverest animated picture 
projecting machines we have seen 
in some time is the one here illus- 
trated, which was recently patented 
by Frederick W. Schmidt, of Phil- 

adelphia. The possibilities and variations of 
Mr. Schmidt's idea are practically limitless. 
Briefly considered, the apparatus comprises 
a painted scene with certain parts made mov- 
able, suchas the blades on a windmill, a small 
boat, an airplane, etc.; the picture is pro- 
jected through the lens upon a screen in the 
show window by the reflection principle, 
similar to that used in the well-known post- 
card projectors. In other words, the light 
from powerful incandescent lamps is thrown 
upon the scene, and the reflected light is pro- 
jected through the lens to the screen. 

The moving parts of the scene, such as 
windmill blades, walking or dancing figures, 
etc., may be operated in a number of different 
ways, such as by clockwork or by electric 
motors. One interesting scene provided for 
in Mr. Schmidt's patent, is a snow scene. 

To produce the effect of falling snow, powder, 
such as flour, or else very finely cut white 
paper, is fed into the hopper on top of one of 
the small motor -driven air blowers, and this 
flour or cut paper is carried up to the openings 
in the air delivery pipe at the top of the scene, 
from whence it is blown out and downward, 
in a very realistic manner. 

The boat shown in the picture herewith, is 
blown along its course by a series of air jets 
opening from one of the air delivery pipes, and 
the successive jets of air blowing against the 
sail of the boat, propel it along, the boat being 
placed on a little truck, or carriage fitted with 
wheels, running on a track. Among other 
possibilities with this ingenious animated 
picture device intended for show windows 
and other advertising purposes, are rising or 
setting sun and moon effects. Another 
pretty effect in the animated picture, is the 
waving flag, which is caused to flutter by a 
current of air from one of the supply pipe 
openings. An ordinary dock placed in a 
tower or other suitable position, gives a very 

realistic effect. It should have been men- 
tioned that the track at the bottom of the 
scene runs continuously around the back, so 
that the boat or other moving device, to be 
propelled along the track by jets of air, can 
return to the starting point repeatedly and 
automatically. The picture and its attach- 
ments are placed in an airtight casing, which 
is provided with an exhaust port. 

Another departure shown by Mr. Schmidt, 
is that where a scene is made to continually 
change by virtue of being painted on a long 
strip of cloth, which is mounted on rolls, these 
rollers being rotated slowly, either by air tur- 
bines propelled by jets of air from the blower 
system here shown, or else by an electric 
motor and suitable reduction gearing. In one 
of the scenes suggested by the inventor, for 
use in this animated picture frame, is one in 
which the scenery is made to move contin- 
uously, while an automobile stands in front 
of the scene and the wheels spin merrily. 
The audience think that the automobile is 
moving. 
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A 75 H.P. Motor (1) Drives a Blower (2). This Forces Air Into the Chamber (3) and Out Against the Walls of the Subway Tube Through Adjustable Baffle Plates 
(4), Regulated by Means of Handles (5) in the Motorman's Cab, if the Train Is Moving in a Forward Direction. If the Train Is Moving in the Opposite Direction the 
Air is Permitted to Pass Through Pipe (6) Into Chamber (7) and Then Out. A Reversed Blower (8) or Suction Pump, Driven by a 110 H.P. Motor, Which Sucks in 
the Mr Through Chamber (9) Via Adjustable Baffle Plates (10), Creating a Cyclonic Action in the Area Between Baffle Plates (4 and 10). All the Paper and Retnse 

Is Sucked Up and Forced Through Pipes (11) to the Centrifugal Dust and Dirt Collector (12). 

va u ., 
a ° o y 3 . 

ANEW invention which is about to 
be placed in operation in the New 
York subways, and which is war- 
ranted to clean the subways of dirt 
and dust, replacing the bad air with 

air which has been washed, deodorized, dis- 
infected and otherwise made more whole- 
some, is now attracting attention. This 
immense cleaning device will be housed 
upon two adjacent motor -driven units on a 
train, or else will be driven by a motor unit 
through the subways at a rate of 12 miles 
per hour. At this speed it cleans not only 
the top and sides of the subway, tubes, but 
the roadbed as well. 

Analyzing the device, we could say in a 
few words that it is a cyclone producer and 
a pneumatic suction apparatus combined, 
and provided with additional auxiliaries for 
purifying and cleansing the air and collecting 
the dirt as well. In the first car a powerful 
blower is found, as our illustration clearly 
shows, near the front end. This blower sucks 
up air at the far end of the two -car unit, 
principally the air which has been partially 
or wholly purified and drives this with great 
force into one of two compartments, the par- 
ticular compartment being the forward one, 
regardless of which way the train may be 
moving. A large flap valve in the pipe directs 
it to either compartment. This air is then 
expelledfrom the top, sides and bottom of the 
air compartment in all directions with much 
force, so that it is driven against the roadbed, 
side walls and roof overhead, disturbing each 
particle of flotative dirt. The blower, driven 
by a motor of about 75 horsepower, thus 
dislodges every particle of matter not floating 
in the surrounding structures. 

Of course, the direction of this flow of air 
as well as its nozzle velocity is regulated by 
the operator of the train. It would be very 
unwise to have this air blown in all directions 
when the train enters a station as danger to 
passengers would be possible. Consequently, 
the baffle plates through which the air is 
exhausted are adjustable. They may either 
be left wide open or closed completely. The 
direction of the air flow is likewise regulated. 

December Features 
in ,(cIlezrece and 

gnveTn3ti®IIh 

Burning Water. By Joseph H. 
Kraus. 

Automatic Radio Controlled Mail 
Planes. By H. Winfield Secor. 

Remarkable Photos of Real Tor- 
nado. 

What an Explosion Tells the 

Scientist. By Prof. Lindley Pyle. 

New French Daylight Movies. 

How to Use Your Camera. By Dr. 
Ernest Bade. 

Awards to Prize Winners in 

"Combination" Contest. 

Photography with Polarized Light. 

Electric Tight -rope Walker. 

Thief -trapping Booth for Banks. 

Money in Ashes and Sawdust. By 

William R. Reinicke. 

Mountain Air Piped to City. 

Radio Tuning Devices and Circuits. 
By A. P. Peck. 
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e Subway 
Between the two compartments which act 

as the distributing chambers for the com- 
pressed air source, is another compartment 
connected to a reverse blower. This, there- 
fore, acts as an exhaust fan. It is driven by a 
110 -volt motor; similar nozzles permit it to 
pick up everything in sight. 

It is evident that as the blower drives the 
air upon the tracks it creates a certain amount 
of air disturbance. This causes the dirt and 
dust to be cyclonically thrown all around. 
Following it is the opening of the suction fan 
conduit, the action of which fan picks up all 
the floating dirt disturbed by the compressed 
air. This suction is so powerful that it will 
pick up a whole Sunday newspaper and rip 
it to pieces in a few seconds. The contami- 
nated dirty air now is forced through the 
blower and expelled from this car into a 
trailer car following it through flexible 
couplings. In this trailer car are centrifugal 
dirt collectors which extract the heavier dirt 
from the air. After this the air passes through 
a series of sieves to collect the finer particles 
of dust and following that, through an air 
washer. 

If the humidity of the subway is quite 
high and it is not desired to increase this 
humidity the air is properly dried out before 
being permitted to escape by means of cal- 
cium chloride air driers. In the air washer a 
disinfectant may be placed, or ozonators 
subsequently used to free the air of any 
bacteria, simultaneously improving its health- 
ful properties. Not only can the device be 
used for tubes or subways, but the roadbeds 
of railroads can be cleansed in the same 
manner. This will save railroad corporations 
the expense of having the roadbeds screened, 
which is done quite frequently at the present 
time. 

Perhaps in the future we will be spending 
our nickel not for a ride in the subway, but 
just for a trip into a cooler atmosphere, free 
of dirt and dust. 

The inventors of this unique system are 
Walter I. Smith and A. R. Burnett, who 
have organized a tunnel cleaning concern. 
They figure that the complete subway 
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The Dirt Is Thrown Into Compartment (13) and the Air Itself Is Forced Through the Air Washer (14), Which Contains Water, to Which a Slight Amount of Disin- 

fectant Has Been Added and Which Water Is Ozonized, After Being Pumped by Means of the Pump (16) Into the Ozonators (16), and Sprayed Into the Air -Washer. 

The Air Then Leaves the Air Washer to Enter Compartment (17) and Is Distributed Into the Subway Tube. A Portion of This Air Is Carried Back Again Through 

(18) to Feed Blower (2). The Electrical Controlling Devices (19) for the Ozonators (16) May Be Seen Upon the Wall. The Two Separate Cars Are Connected Together 

by Means o[A 
[Action of the 

Flexible 
Various Devices and the Air Itself Will 

Obvious 
Be Purified and Ozonat d Particles 

Before It Again PassesBe Ino the Surrounding 
bed and Dislodged, Sucked Up by the 

system could be cleaned once every eight of life when this cleaning device is in use. course, not to be placed upon the first model, 

hours. Such a thing as track walkers will be The first installation will cost about but will be a development cf the original 

unknown, and there will be no hazard or loss $30,000. The ozonating apparatus is, of device. 

AMovie-Phono 
AMONG a number of other interesting 

inventions of C. Francis Jenkins, of 
Washington, D. C., is the combina- 
tion movie -phonograph for the parlor 
here illustrated. The succe.sive 

motion pictures are printed on flexible paper 
discs the same size as phonograph records, 
and to hold the equivalent of 1,000 feet of 
standard movie film, the pile of multiale 

.a 
f- 

¡mph. 
discs need only be about rs inch thick, the 
pictures being the same size as those on the 
standard films, approximately j4 by 1 inch. 
A series of the paper discs are placed on the 
turntable, which is exactly like that in a 
phonograph, and after all the pictures on one 
disc, for example, have been projected, an 
automatic device raises the paper disc, 

MIRROR 

LENS 

PICTURE 
RECORD 

-LENS 

TRIP FINGER 

(SIDEVIEW) 

exposing the one beneath it to be projected, 
and this action is repeated until the final 
picture on the last disc has been shown. The 
second mirror is introduced for making the 
final correction, due to the secondary arc 
travel of the pictures on the disc. A phono- 
graph attachment for producing music can 
be operated simultaneously or separately. 

PICTURE 
SCREEN 

SECOND 
MIRROR 

FIRST 
MIRROR 

LENS 
(OBJECTIVE) 

PICTURE DISCS 
AFTER - . - - ` - 

SHOWING, -' 

(FRONT VIEW) 

PiCTURL:. 
SCREEN, 

SECOND 
MIRROR 

PLURAL -DISC 
PICTURE RECORD 

AM1.1111.M. 

The Newest Movie -Phonograph Is Illustrated Above With Its Inventor, Mr C. Francis Jenkins, of Washington, D. C. The Diagrams at the Right Show How the 

Reflected Light From Two Small Lamps Is Caroused to Reflect the Image Up Through the Objective Lens or to the First Mirror, Thence on to a Second Mirror and 

From That on to the Screen, Which Is Placed in the Top of the Phonograph Cabinet Lid. No Celluloid Film Is Used, the Pictures Being Printed on Paper, Any Fire 
Hazard Thereby Being Obviated. 
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OA= OB"OC 
WHICH BOY WILL REACH 
HIS DESTINATION FIRST ? 

FJGJ 

Referring to Fig. 1 Above, Which of the Two Coasters Will Reach the Bot- 
tom of the Slides Down the Opposite 
Sides of the Hill First?: Can the Boy 
and Girl Pulling on the Outer Ropes 
Hoist the Boy Hanging on the Center 
Rope Up to the Cross Beam? See Fig. 
2: If a Turbine Was Placed at the 
Bottom of a Long Tube or Pipe Run- ning Up the Side of a Mountain, as 
Shown in Fig. 3, Would This Turbine 
Rotate and Generate Power, Owing to 
the Differences in Atmospheric Pres- 
sure at the Bottom and Top of the 
Hill?: Fig. 4 Shows a Puzzle Motor- 
Will the Plate Carrying the Magnet 
Rotate Around the Conductor Carry- 
ing an Electric Current?: In Fig. 5, 
When Heat Is Applied Under the Pan 
of Water, the Water Will Alternately 
Riseeand Fall in the Neck of the Bottle. 

Why Is This? 

cienti 

D 

FIG. I -A 
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IF ALL PULL TOGETHER ON 
THEIR ROPES HOW CLOSE TO 
THE BEAM CAN THEY PULL THE 
BOY IN THE MIDDLE ? 

MILIS 
BOTTLE 

PAN OF 
WATER 

c .!i 

j FLAME 

WHICH SLIDE WOULD BE MADE THE 
QUICKER ? 

TWO brothers, Tom and Dick, were out 
coasting. From the top of the hill 
down which they were sliding were 
two possible paths: one long and 
steep, the other somewhat shorter, and 

of more gradual slope. Both paths gave a 
straight slide from the top to their respective 
destinations. 

"Bet I can coast the long steep side 
quicker than you can the short one," boasted 
Tom to his brother. 

"Bet you can't," retorted Dick, and away 
they went. 

Now when the boys had reached the end 
of their slides, they found that they were 
out of sight of each other, and consequently 
had no way of deciding which one was the 
winner. After disputing for some time, they 
went home and asked their father who he 
thought would win under such circumstances. 

"Well," said he, "when we surveyed that 
hill last summer for the mining company, I 
happened to observe a curious fact which 
may help us to settle your argument. The 
top of the hill down which you coasted (see 
Fig. 1) and the ends of the two paths are all 
equally distant from a point directly below 
the top where you started." 

With these facts in mind, and considering 
friction negligible, let us see if we can help 
them settle their dispute. 

HOT AND COLD OBJECTS 
Probably everyone has noticed that metal 

objects such as tools and metal door -knobs 
feel distinctly colder than non-metallic ob- 
jects such as furniture and clothing. A 
thermometer, however, when placed in con- 
tact with these objects may register the same 
temperature. What explanation can you give 
for this? 

HOW HIGH CAN THEY RAISE JOE? 
Dad had just completed a dandy amuse- 

ment device for his children. It consisted of 

r©h,lem5 
ETAHES-AT CHAPII 

NO. 3 OF A SERIES 
a single rope hanging over a couple of pulleys 
attached, 25 feet apart, to a beam in the barn. 
Half way between the pulleys a second rope 
was attached to the first as shown in Fig. 2. "Now, then," he said to his children, "Mil- 
dred, you take hold of one end of the rope, 
John, you take the other end, and Joe can hang on to the middle one. Now if all jump 
up and down, throwing your weight on your 
rope you will have a splendid time sending 
each other flying into the air, and pulling 
each other up toward the roof." 

"Oh, good," screamed Mildred. "John, I'll bet that if we pull together on our ropes 
we can haul Joe up to the top and hump his head on the cross -beam. Just for fun, let's 
do it." 

"LOUD TALKER" CONTEST CLOS- 
ING DATE ADVANCED 

In our August issue of SCIENCE AND INVENTION, we published the announce- ment of our Loud Talker Contest, and offered five prizes totaling $100.00. This contest was scheduled to close the 25th of Septem- ber, but as we have only received a few letters, and believe that many readers no doubt have not been able to comply with the rules of the contest in building an efficient apparatus in time or in writing an article describing the instrument, etc., we herewith announce that this "Loud Talker" Contest is to be extended for a period of two months, or to November 25th. See August issue for details. 

Now the question we would like to raise is: 
can Mildred and John together raise Joe up 
to the beam to which the pulleys are fastened; 
and if not, how close can they make him 
come to it? Mildred weighs 60 lbs., John 
80 lbs., and Joe 100 lbs. To make our prob- 
lem definite, determine the distance, below 
the beam, of the point where Joe's rope is 
attached, when the weight of all three chil- 
dren hangs on the ropes. 

zRes 
THE ATMOSPHERIC ENGINE 

A hot dispute was started the other day 
in a tourists' camp out West when one of 
their number asserted that a great quantity 
of free energy could be obtained from the 
atmosphere by merely running a long pipe 
up the mountain, and connecting a turbine 
somewhere along its course, see Fig. 3. The 
author of this ingenious device explained that 
the pressure of the atmosphere at the base 
of the mountain was 2,000 lbs. per square 
foot, while at the top it was only 1,100 lbs. 
per square foot. This great difference in 
pressure, he asserted, would force air upward 
through the pipe and yield an indefinite 
quantity of energy by operating the turbine. 
What fallacy did the tourist overlook? 

WILL HIS MOTOR RUN? 
An inventor once planned to make all exist- 

ing forms of electrical motors obsolete by introducing one of a new and better design 
of his own. He knew that a pole of a magnet 
experiences a sidewise push when in a mag- 
netic field. He knew, also, that the field 
around a wire carrying a direct current is 
circular, of considerable strength near the 
wire but very weak at any great distance 
away. A N -pole placed in such a field tends 
to rotate in one direction around the wire 
while a S -pole tends to rotate in the opposite 
direction. So much he knew, and it is all 
very true indeed. "Now," thought he, "if 
I place a magnet on a plate free to rotate 
about its center through which a wire passes 
perpendicularly, surely the magnetic field 
about the wire will push the harder on the 
pole that happens to be nearer the center. 
By placing the magnet perpendicular to the 
wire it is evident that one pole will he in a 
much stronger field and will, therefore, make 
the plate turn around and around." 

It was upon this principle, illustrated in 
Fig. 4, that he intended to design his motor. 
Would it work; and if not, why not? 

(Continued on page 703) 
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FIRST PRIZE $25.00 

VULCANIZING WITH A FLAT- 
IRON 

An easy method of vulcanizing a patch 
quickly and cheaply is outlined below and 
in the illustration. According to the draw- 
ing an electric flatiron is used. This is not 
necessary, however ; any flatiron may he 
used. 

i 
/i, 

Electric iron 

Cardboard 

Nox poper 

Tube- 

**- 
, 

Stone 
PIonK 

Patch 

Vulcanizing With an Electric Flatiron-It's Simple. 

First clean and scrape the place to be 
patched thoroughly. Then apply a little 
vulcanizing cement, and over this put the 
patch. Pound this so as to exclude all air 
bubbles. Next apply over the patch a sheet 
of waxed paper. Over this put a piece of 
cardboard with an opening in it the size and 
shape of the patch, with the opening directly 
above the patch. If an electric iron is used, 
it must be heated before applying, the same 
as any other. The iron should be heated so 
that when moisture is applied, it will hiss 
and yet run off in globules. If a flatiron 
with a removable handle is used, it may be 
applied without the handle and with the 
weight directly upon it. Otherwise it should 
be arranged according to the diagram. This 
should be left on for twenty minutes. Upon 
removing the iron a well -finished patch will 
result. 

Contributed by R. W. S. 

SECOND PRIZE $15.00 

FUEL ECONOMIZER 
Motorists familiar with internal combus- 

tion engines know that as long as their en - 

Corn scio Expansion 
Suotion _-._ Exhoust 

Air-Gos line 

Air valve and Gas volve 
direct connected. 

To engine 

Spring 

Solenoid 

Exhaust pipe 

Brass tube 

Iron 

i Carburetor 

Gas line 

To ignition line. 'Solenoid 
excited in this position. 

A Magnetically Controlled Fuel Economizer Valve, 
Which Cuts Off the Gasoline Supply When Coasting 

Down Hills, etc. 

NOTICE TO CONTRIBUTORS 
KINDLY note a change in this contest. 

For the coming months we would 
like to receive from our contributors 

articles on the following subject: 

ELECTRICITY ON THE CAR 
We believe that there are hundreds of 

new electrical ideas that can be incorpo- 
rated in the car that our readers would 
like to know of. What we are particularly 
interested in are novel stunts, new devices, 
new kinks, and new hints made possible by 
the electric current. 

In order to win a prize the first requisite 
is that the device or suggestion be practical. 
The term PRACTICAL will be the keynote 
of this contest. 

You will be more apt to win a prize if 
you will design the device yourself, and 
make a photograph of it, sending the same 
to us. Ideas are all right, but the reader 
wants to see that the device actually has 
been made, and WORKS. 

The following prizes will be paid: 
21,1111111111111111111111111111111111111111111111111,111111 lllll 1111 llll.11,1111.11l.l..1111 

FIRST PRIZE $25.00 
ri SECOND PRIZE 15.00 

THIRD PRIZE 10.00 

innno,nnunn,,,,,,,,,u,,,,11111ow111.111111,1111m111111111111n,1.1111mnuur. 

All other accepted articles which win no 
prizes will be paid for at the rate of $1.00. 
Each article submitted should not be longer 
than about one hundred to two hundred 
words. 

Address all manuscripts to EDITOR 
"MOTOR HINTS," care of this publica- 
tion. 

y,,,,,,,,,,,,,,,,, ,,1,,,,,,1,,,,,,,1,,,,,,11111,1,1111111111,,,,,,,,,,,,,,,1111111,111111,,,,,11,,,,,,,,111,,,,,11$.1,,,,,,,,1, 

gine is rotating, whether applying power in 
driving up -grade or with ignition turned off 
and gears in mesh and clutch in, driving 
down grade, fuel is used in amount equal to 
the travel of the cylinder pistons on the 
suction stroke. In the first case fuel is 
necessary in order to make the grade, 
whereas in the latter case it is wasted in 
being expelled through the exhaust as un - 
burnt unused gasoline. In the former 
the engine does the work, in the latter the 
gravity action on the car on down -grade 
turns the engine without fuel or power being 
applied. The mechanism here shown will 
eliminate this waste and be a saving to the 
driver in gas. 

Referring to the diagram shown, for 
every complete rotation of the crank shaft 
one full cylinder of gas and air mixture is 
used, whether exploded or not, the same 
following its regular course and passing out 
through the exhaust. With a magnet valve 
chamber as shown, only air would be drawn 
into the cylinders when ignition is turned 
off. A double -head piston valve, one at the 
air inlet, the other at the gas, direct con- 
nected, would permit the flow of gas in ap- 
plying power and of air in going down grade 
with ignition off. With ignition on, a flux is 
obtained in the field surrounding the soft 
iron magnet, thus causing induced magnet- 
ism and pulling the air -head down, closing 
that inlet, also pulling the gas mixture -head 
down, opening that inlet against the com- 
pression spring. The reverse is true with 
ignition turned off when the magnetism is 
reduced or lost, and the compression spring 
forces the piston valve up, closing the gas 
inlet and opening the air. The solenoid can 
be connected to a switch of its own or else 
to the ignition switch. 

Contributed by C. G. LLOYD. 

[EDITOR'S NOTE : Ignition should not be 
turned off while descending grades "on 
compression," as the muffler is liable to be 
blown to pieces, owing to the unburnt 
charges in the muffler being fired when the 
ignition is again turned on.] 

THIRD PRIZE $10.00 

CONSERVING THE HORN 
BUTTON 

The motor -type horn pulls heavy currents 
on starting and when blown but for an in- 
stant causes sparking in the button that 
shorty- causes it to make poor contact. 
After tvo buttons were ruined in this man - 

A Telephone Condenser Shunted Across the Horn 
Button Wires Saves Burning the Contacts. 

ner on a friend's car I cured the trouble by 
simply mounting a small telephone condenser 
on the back of the dash and connecting it 
across the horn button. This works per- 
fectly, there is barely a trace of a spark at 
the button and quick response is always had 
from the horn, due to the contacts remaining 
clean and unburnt. 

Contributed by THOMAS W. BENSON. 

LOW OIL ALARM 
Frequently automobile engine bearings are 

burnt or scored due to the driver having 
neglected the oil in the engine, or in some 
cases, such accidents happen due to a sudden 
leak developed in the crank case. By means 
of a simple attachment here shown, a low oil 
level will at once indicate this fact by an 
alarm or by sounding a buzzer. 

The auxiliary oil chamber can be con- 
structed from a piece of 1 -inch brass pipe, 
or else a piece of ordinary 1 -inch iron pipe. 
The lower end is closed by means of a 
threaded cap or a metal plug driven in 
tightly and sweated with solder. The plug 
or cap has to be drilled and tapped to accom- 
modate a g -inch pipe elbow, as shown in 
the drawing. This ell connects with a piece 
of i4 -inch brass or pipe to a tee fitting, 
screwed in the opening in the bottom of the 

(Continued on page 702) 
BUZZER OR LAM. 
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Automatic Electric "Low Oil" Alarm-a Practical 
and Valuable Idea. 

OIL PAN 
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© 1922 by Science and Invention 
In Regard to the Sphericity of the Earth, the Point Mrs. Lewis Makes in Connection With Total Solar Eclipses Is: The Position of This Dark Shadow Path on the Earth's Surface, Its Width, Length and the Duration of Totality as Seen from a Point Within This Path Are All Circumstances Computed by Astronomers from Formulas Based on the Assumption That the Earth Is Round, That It Is Rotating at a Certain Rate and That the Sun and Moon Are at Certain Distances from the Earth and of Certain Sizes. If These Assumptions Were Wrong, the Path Would Not Be as Shown. It Is an Unanswerable Argument. Some of These Paths Are Curved More Than Others, Especially in Polar Regions. See Insert Chart at Left Showing Path of Eclipse Visible Near South Pole. You Could Not Possibly Get Such a Curved Path on a Flat Earth. The Very Fact That It Is More Curved at the Poles Shows This. It Is Well to Note Also That Eclipses Have Been Observed in Polar Regions. 

Ìi3 

sfron 
EL M. IIoE \YV lS2p M.A. 

OF THE U. S. NAVAL OBSERVATORY, WASHINGTON, D. C. 
THE earliest recorded belief regarding 

the shape of the earth is the one that 
is naturally held by an uninformed 
child or an uneducated person of the 
present day who is not sufficiently 

advanced mentally to comprehend the more 
or less obvious proofs of the sphericity of the 
earth. Just as an ant on a large globe ten 
feet or so in diameter would see his small 
world as a flat surface, so the tribes and na- 
tions of all lands from earliest antiquity 
down through the middle ages saw the earth 
as a great, flat plain surrounded by lofty 
mountains, by a boundless sea or enormous ice 
barriers, according to their fancy, which was 
determined largely by their geographical posi- 
tion. The heavens above were generally con- 
sidered to be in the form of an inverted 
dome revolving about the earth, which was, 
of course, the center of the universe, and in 
this dome were set like jewels the sun, moon, 

Hs the E nth Fine ©sue ppheri aH ? A Chad - 
"e to Flat EUmrt i1 

The®Ed&Lt s 
planets and stars fashioned, of course, for 
man's special benefit. So the masses believed. 
Down through the ages we find here and 
there a few men of greater intellectual caliber 
than their contemporaries getting imperfect 
glimpses or visions of the truth, though when 
they had the courage to express their views 
history tells us they were usually either re- 
garded as harmless lunatics or punished with 
imprisonment or death. Anaxagoras was 
threatened with death and banished for 
Leaching that the sun was a ball of fire; 
Giordano Bruno was cast into a dungeon and 
finally burned at the stake in the year 1600 

for his heresy in believing that the earth went 
around the sun, and Galileo was taken before 
the Inquisition and forced to recant in 1633 
his belief in the Copernican theory that the 
sun and not the earth was the center of the 
universe. 

The most obvious difficulties that faced 
the believers in flat -earth theories were: to 
explain how the sun got around from the west 
to the east each night in time for its rising on 
the following morning; to account for the 
changes in position of the sun, moon and 
planets with respect to the earth and one 
another; to explain the cause of eclipses, the 
precession of the equinoxes and, when refined 
astronomical measurements revealed their ex- 
istence, the nutation (nodding) of the earth's 
axis, the aberration of light and the parallax of 

633 P.M. BEGINNING /:26 P.M. MAXIMUM 

Dark Body of Moon Passing in Front of Sun Causing a Solar Eclipse. Note That the Moon Is Round and Stands Out Like a Ball. 

Left: On a Level Plain Erect Three Rods in Line One Mile Apart and Cut Off the Tops at the Same Level, Using a Surveyor's Level. The Line Joining AC Will Then Pass Eight Inches or 2/3 Foot Below the Top of B When the Correction Is Applied for Refraction. The Diameter of the Earth Can Be Calculated From This Value Carefully Measured. 
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WIDTH OF SHADOW CONE A7 

MOONS ORBI r 5700 MILES 

DIAMETER OF 
MOON 2I0OM1. 

TOTAL LENGTH OF SHADOW 
CONE 857.000 MILES 

(rl 1922 by Science and Invenrlo a 

The Shadow of the Earth Cast Over the Moon as It Passes into the Earth's Shadow Is Such as Would Be Cast by a Spherical Body. The Earth's Shadow Is So Large 

at the Point Where the Moon L parr Eclipse Above. It Takes the MoonBetween Two 
Roughlyandced 

Threet 
It Is 
Hoursto Through 

Circular 
the Earth hs ShaHd 

See Insert Photo of Total 

the stars. The last two are, of course, suffi- 
cient proof in themselves that the earth goes 
around the sun. All of these phenomena are 
readily explainable on the assumption that 
the earth is a sphere, slightly flattened at the 
poles, rotating on its axis and revolving 
around the sun in the same manner as the 
other planets, and they cannot all be satis- 
factorily explained on any other assumption. 

To establish these facts beyond the shadow 
of a doubt was the work of some of the great- 
est intellects the world has ever known; chief 
among these were Copernicus, Kepler, Gali- 
leo, Newton, Bradley and, later, the great 
mathematicians and astronomers La Grange, 
La Place, Bessel, Le Verrier and Adams. Our 
wider vision of the universe of the stars, to 
which our sun belongs and in which it is but 
a single star, was given to us in more recent 
times through the discoveries of the modern 
astronomers dating back as far as the days 
of the Herschels. The wonders of the New 
Astronomy, as it is called, have been disclosed 
to us through the perfection of the telescope 
and, in later days, with the aid of the spectro- 
scope and the photographic plate. 

The brunt of the opposition of an ignorant, 
incredulous and intolerant world to a theory 
that removed man from his cherished hub of 

the universe and placed him in his proper 
position on a tiny world in a vast solar sys- 
tem, which was later found to be but a single 
unit in a universe of unimaginable grandeur, 
was borne by Galileo instead of by the orig- 
inator of the theory, Copernicus, who lay on 
his deathbed when the first volume of his 
monumental work was handed to him. 

With his first crude telescope Galileo dis- 
covered the mountains on the 
moon, the phases of Venus, which 
he had predicted in accord with 
the Copernican theory, and the 
four satellites of Jupiter. It is 
recorded that a friend, writing to 
Galileo of the discovery of the 
phases of Venus, 'remarked that 
even the most obstinate must now 
be convinced. To this Galileo 
replies in the wisdom of his greater 
experience: "You _almost make 
me laugh by saying that these clear 
observations are sufficient to con- 
vince the most obstinate; it seems 
you hadé yet to learn that long 
ago the observations were enough 
to convince those who are capable 
of reasoning and those who wish 
to learn the truth; but to convince 
the obstinate-not even the testi- 
mony of the stars would suffice 

were they to descend on earth to speak for 
themselves." 

The success of the earl explorers in cir- 
cumnavigating the world probably had as 
much to do with convincing the skeptical that 
the earth was round as the efforts of the 
astronomers. Yet, strictly speaking, circum- 
navigation is not in itself sufficient proof of the 
sphericity of the earth. It proves simply that 
the earth is a convex body, as does also the 
old familiar argument that ships at sea dis- 
appear from view, hulls first. A lemon - 
shaped or banana -shaped world could be cir- 
cumnavigated as readily as a spherical world 
and, as a matter of fact, we know from geo- 
detic surveys and from pendulum experiments 
which give the force of gravity in different 
parts of the world that the earth is not a 
perfect sphere, but an oblate spheroid, and is 

a sphere slightly flattened at the poles. Inci- 
dentally this flattening of the earth is an 
effect of the earth's rotation on its axis and 
an excellent proof of it, were any proof needed 
in addition to Foucault's famous pendulum 
experiment or the experiment with the gyro- 
scope which demonstrate the earth's rotation 
beyond doubt to a person of average intelli- 
gence. 

The flattening of the earth at the poles, or 
its oblateness, is very slight. It makes a dif- 
ference of twenty-six and a fraction miles 
between the equatorial and polar diameters 
of the earth as determined from geodetic 
measurements of arcs of the earth's surface 
in different lands. On a sphere eighteen 
inches in diameter made to represent the 
earth the difference between the equatorial 
and polar diameter would amount to only one - 

sixteenth of an inch, and would be almost 
inappreciable. 

As far back as 250 B. C. we find that 
Eratosthenes of Alexandria undertook to de- 
termine the size and shape of the earth by a 
method that was in principle the same as is 
now used in geodetic surveys of the earth. 
He observed that at noon of the longest day 
of summer at Syene in Upper Egypt there was 
no shadow at the bottom of a well, the sun 
being then vertically overhead. At Alexan- 
dria, however, on the same day of the year, 
the gnomon showed by the length of the 
shadow that the sun was 7° 12 from the 
zenith. This, then, was the difference in lati- 
tude between Alexandria and Syene. The 
distance between the two places was then 
found by actual measurement to be 5,000 
stadia. Having found the distance between 
the two places, both in arc and in linear 
measurement, the circumference of the earth 
follows directly from the proportion 7° 12' : 

360° : : 5,000 : x, in which x is the circum- 
ference expressed in stadia. The circumfer- 
ence of the earth as determined by Eratos- 
thenes was, then, 250,000 stadia. Unfortu- 
nately, Eratosthenes fails to state which one 
of the many different kinds of stadia he em- 
ployed in his measurements, so we cannot tell 
how closely he approximated to the true 
dimensions of the earth. Once the circum- 
ference is found the diameter of the earth is 
obtained by dividing the value for the circum- 
ference by rr, the ratio of the circumference 
to the diameter. 

Many arcs of the earth's surface have been 
measured in modern times. The first meas- 
urement of any value was made by Picard in 

France in 1671 and it was the 
value of the earth's diameter ob - 

Illustrating the Well -Known Experiment Taught in the Schools and Which Tends 
to Prove That the Earth Is Round, Wherein We See First the Hull, Then the Sails, 
and Finally the Topmast Disappear from View as a Ship Sails Out to Sea. As 

Mrs. Lewis Points Out, This Very Interesting and Practical Experiment Does 
Not, However, Necessarily Prove That the Earth Is Round, Although It Does 

Prove That It Is Curved Instead of Being Flat. 

tained from this measurement that 
Sir Isaac Newton used in his well- 
known computation showing that 
the moon is held in its orbit by 
the gravitational attraction of the 
earth. 

Among other measurements of 
arcs for determining the size and 
form of the earth we may mention 
that of the great Russo -Scandina- 
vian arc more than twenty-five 
degrees in length extending from 
Hammerfest to the mouth of the 
Danube, the Indian arc about 
eighteen degrees long, the Anglo- 
French arc more than twelve de- 
grees in length, and at least a score 
of other arcs in different parts of 
the world. These measurements 
have demonstrated the fact that 

(Continued on page 676) 
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The Task of Awarding the Prizes for the "Perpetual Motion" Contest Was Nearing Completion When This Photograph Was Taken. The Reader May Obtain a Slight Idea of the Immensity of This Problem by Glancing at the Mass of Literature on the Desks. Every Letter Was Given Full Ccnsideration and After the Weeding -Out Process, Ballots Were Secretly Cast. The Awards in Every Case Were Unanimous. From Left to Right the Judges Are: H. Gernsback, Editor; H. Winfield Secor, Associate Editor; Dr. T. O'Conor Sloane, Associate Editor; Miss A. M. Buschen, Secretary, and Joseph H. Kraus, Field Editor. 

petumi 

WERE we in a position to award a 
prize of $50.00 to each of the six- 
teen thousand eight hundred and 
four contestants, we would gladly 
have done so. The answers which 

we received to the three problems given in the 
August issue of SCIENCE AND INVENTION 
MAGA7INE, and which problems are repro- 
duced here, were very worthy indeed. In 
fact some were so clever that the decision in 
favor of the winners required more time 
than was anticipated. Many of the letters 
fdr this contest were written in pencil, a 
great many more were typed, but most of 
the communications were in ink. Drawings 
accompanied about twenty-five per cent of 
the replies. 

Some contestants gave quite a fair ex- 
planation of the reasons why the various 
ingenuities would not work, and then set 
about explaining how the machines could be 
changed to make them operate, the latter 
explanations being as wild as the inventors' 
dreams. In cases such as these, the second 
portion of the letters was disregarded. 
Then again another group claimed that they 
had built perpetual motion machines which 
actually operated, and when we inquired as 
to photographs and further specifications, 
we were informed that the machines had 
been destroyed, when the inventors found 
that no prizes were being awarded for such 
devices. At least three hundred readers 
informed us that they had made several 
attempts at building machines which could 
run until they wore out. Seventy-five per 
cent of these had at last given up the quest 
for such a machine, but the other twenty- 
five per cent are even today busily engaged 
in designing and erecting motors which 
would forever solve the problem of the ages. 

Some of those submitting manuscripts to 

this contest, gave us this information as a 
qualifying reason for their entrance into the 
contest. Although we would like to see all 
of the inventors develop a working model of 
a machine which will run, even for a week, 
without requiring power to operate the same, 
we are positive that they are spending both 
time and money in a hopeless pursuit; in 
fact, it promises as fair a return as an attempt 
to locate the pot of gold at the foot of the 
rainbow. Furthermore, such information, if 
given, would ordinarily tend to disqualify 
rather than make the writer more eligible for 
a contest of this nature. But as stated 
before, our contests are free and open; they 
contain no disqualifying or qualifying clauses, 
and as many entries may be made as desired. 
Each particular letter is judged for its own 
merits, and additional information to what 
is in those letters is barred in the weighing 
of the value of the particular explanations. 
Some readers took advantage of these facts 
and entered as many as fifteen explanations 
for each individual problem. 

From some standpoints this contest was 
extremely amusing; some of the explanations 
were cleverly worded in the form of poetry; 
others appeared in blank verse; still others 
entered the ring incognito. Then again some 
of our contributors assigned characters into 
their explanations, making it appear that a 
father was explaining to his son the reason 
the perpetual motion devices would not 
operate. Then there were a few Hicksville 
effects in Yankee dialect, which were ex- 
tremely comical, as was a Dutch and a 
Swedish impersonation. All of these explana- 
tions were very good. 

A piece of blank verse submitted by an 
unknown author who answered all the prob- 
lems in the same manner as he or she intro- 
duced him or herself, is given herewith. 

Prize 

TO THE SAGES 
Masked, 
I enter the Lists 
To solve the problems 
of the Ages. 

Unknown, 
Unnamed 
Let me strive. 

Winning, 
To claim my laurels anon. 
Losing, 
To pass forgotten 
Into the Silences. 

Adieu 

SECRETUS. 

Perhaps it ought to be " Secreta," for the 
author may be a "she." At any rate he, 
or she, will know that we have not entirely 
forgotten. 

There were eighty-four medical doctors 
who submitted explanations; twenty-one 
chiropractors; hundreds of college gradu- 
ates, and many high school and public school 
teachers. The ladies showed a more marked 
turnout in this contest than in any other 
heretofore presented, there being three 
hundred and fourteen contestants of the 
fairer sex. Every one of these answers given 
by the girls was good, in fact their average 
rating was higher than the rating obtained 
by the men. 

THE AWARDS 
In awarding the prizes of $50.00 to the 

prize winner of each of the three problems, 
the judges cast their votes secretly. It may 
be well to mention here that in each award 
the opinion was unanimous. 

652 



Science and Invention for November, 1922 653 

Fig. 3-The Inventor of This Device, Which Was 
Actually Patented, Reasons Thus: Five Cars 
Traveling Down a Long Spiral Track Should Surely 
Lift One of Those Cars Up a Relatively Short Rising 
Track. He Therefore Links the Descending Cars to 
a D -um, Motion From Which Is to Be Imparted to 
a Chain for the Purpose of Lifting One of the Cars 
Again. At First Glance This Reasoning Sounds 
Plausible; Then We Take Another Look and Sae 
That the Device Is Nothing More or Less Than an 
Attempt at Perpetual Motion. Our Readers An- 

alyzed the Problem and Wort a Reward. 
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Fig. 1-According to the Inventor This Machine Is Supposed to Operate as Follows: The Endless Chain 
of Buckets A Are Filled With Water. They Turn on a Drum Fitted With a Crankshaft B Counterbalanced 
by Weights D Acting Through the Levers C on the Crankshaft. When Cam K Turns Water from the 
Reserve Tank H Is Permitted to Fill the Bucket L. This Rotation Also Causes E to Move Releasing the 
Trip at F. The Bucket L Now Moves Downward and at the End of Its Movement Tips Over, the Water 
Being Received in Trough M and Operating Turbine N, Which in Turn Drives the Dynamo. Water from 
the Endless Chain of Buckets Passes Down G to Fill the Reserve Tank Again. Read Now Why the Outfit 

Can't Work. 

3B 
2B 

Pipe Spo 

Fig. 2-The Picture of This Machine Was the Subject 
of the Cover Design in the August Issue. Here 1 
Represents Weights, 2 Are the Cylinders in Which 
Pistons 3 Operate Through Levers 4. In This Dia- 
gram It Is Seen That the Piston 3A in Cylinder 2A 
Is Being Forced Upward by Weight 1A, Acting 
Through 4A Compressing the Mercury in This Piston 
and Forcing It Through the Tube 5 to Cylinder 2B. 
The Piston 3B Is Being Lifted Upwardly Forming 
a Partial Vacuum on That Side of the Machine, 
Caused by the Weight 1B Descending and Acting 
Upon the Piston 3B Through Levers 4B. The 
Reason That This Machine Cannot Operate Is Ex- 

plained by Several Readers. 

FIRST PROBLEM (PRIZE $50.00) 
The first prize for the first problem, that 

is the machine with the water buckets, is 
given to Mr. W. C. Nicholson, of No. 431 
S. Taylor Ave., Oak Park, Ill. Mr. Nichol- 
son is now $50.00 richer. At the price at 
which used automobiles are selling at the 
present time, he could purchase about a half 
a dozen cars and start in the business of 
handling the same. In this problem many 
of the readers overlooked the fact that, as 
designed, the buckets on the endless chain 
could under no circumstances be balanced, 
except for a maximum of one-half turn of the 
crank shaft. Mr. Nicholson's explanation 
follows: 

In this device I take it for granted that 
the inventor intends the crank shaft B to be 
a four arm crank shaft, similar to the crank 
shaft in a four cylinder automobile engine. 
This is not clearly shown in the sketch, 
though this would be the only or at least 
most plausible combination to produce a 
complete revolution by weights. It becomes 
apparent that when the operator proceeds 
to balance this chain of water -filled buckets, 
he must place the sliding weights D on the 
lever or levers C, that are intended to be 
on the down stroke, in such a position that 
they can both balance the water in the chain 
of buckets and the other levers with weights 
and buckets attached that are on the upward 
stroke. To get this desired balance the weights 
on the arms first mentioned, must be heavy 
enough and moved far enough toward the 
bucket end that they will balance both the 
water and the other arms in their upward 
movement. That would require the weights 
on these upward arms to be placed back 
near the fulcrum point to obtain the required 
balance. 

Now if the machine is balanced as above 
specified, which is the only way a machine 
of that description could be balanced, it 
would operate as indicated until the long 
weighted arms reached the lower positions 
of their movement and there it would stop, 
until the weights were shifted up the inclined 
lever arms and a readjustment of balance 
established. The power consumed in the 
readjustment of these weights would offset 
any advantage gained by the other parts of 
the device. If the weights on the lever arms 
were all placed equally distant from their 
fulcrum point the result would be that they 
would simply balance themselves, and the 
weight of the water in the chain of buckets 
would reverse the intended operation of the 
machine until all the buckets were emptied 
into the lower reservoir. 

FIRST HONORABLE MENTION 
(First Problem) 

The first honorable mention goes to Mr. 
Milton L. Braun, of 66 Spruce St., Asheville, 
N. C. Mr. Braun nearly won this prize, so 
we would suggest to him that he compete 
in our future contests. His explanation is 
given below. 

Thanks to my high school course in physics 
I have never fallen victim to any perpetual 
motion device, but, on the other hand, I 
have been interested in the queries and 
schemes on the subject printed in your and 
other magazines, from the standpoint of 
picking out some of the fallacies, most of 
which are usually pretty close to the surface. 

Though not perpetual motion, the follow- 
ing scheme is so near it, and so novel, that 
I'd like to pass it on to you. Out in China 
(my work is in connection with a mission 
school in China) the people realize that their 
donkt:ys cannot pull much load unless they 
are reasonably fed, although they may keep 
the animals quite alive on a few handfuls Df 

straw per day. A Chinese student with a 
half-baked knowledge of Western science 
proposed a method of conserving the strength 
of his father's animals. In the cart was to be 
an electric motor or dynamotor. Being 
belted to one of the cart wheels, power was 
to be generated as the donkey pulled the 
cart down the road. Only a small fraction 
of this power was to be used in lighting the 
cart at night: the bulk of it was to be applied 
to the other wagon wheel so that the donkey 
would have no pulling to do, his main use 
being to guide the cart and to keep up the 
proper appearance of carts on a Chinese road. 
Under these conditions he could conserve 
donkey feed. How wonderful and how magic 
ie an electric motor. 

One main objection to the working of your 
Fig. 1 scheme is the apparent disproportionate 
weight of water to be lifted by the water in 
bucket L. If one motion of the lever, i.e. one 
L bucket, empties even three or four of the 
chain buckets, the raising of the remainder 
of the chain is involved. If the weight D is 
supposed to do this, how is the D, or neighbor- 
ing D's, to be lifted having once fallen? 
The other L buckets are evidently to furnish 
this power. In other words, D and empty 
L bucket on one arm of lever equal weight of 
chain full of water. When part of that chain 
of water is transferred to bucket L, this arm 
of the lever must not only raise the chain, 
but also must raise the equivalent of another 
chain in the neighboring levers with their 
weights and empty buckets. And the chain 

buckets are ever filling! If a gear arrange- 
ment were used at B so that half the buckets 
attached to chain were emptied by one down 
stroke of lever the problem of raising the 
weights would still be present. It must be 
remembered that the falling L bucket, as it 
makes its arc toward the pivot of the lever, 
decreases its pulling ability. Then, under 
these conditions of equilibrium, there would 
not be enough force present to operate the 
trips to empty the L buckets. While ordinary 
friction is negligible the weight of an L 
bucket of water bearing down on trigger F 
is a decided retarding factor, as also is the 
compression of spring in releasing trigger. 
The dead stopping of chain and levers while 
each L bucket is being filled means the con- 
stant overcoming of inertia. 

SECOND HONORABLE MENTION 
(First Problem) 

Mr. J. Harris Hardy explains this same 
problem in the following manner. Mr. 
Hardy hails from Crawford, Miss. 

In Fig. 1 the inventor is very clever in his 
theory of exactly counterbalancing the 
buckets and their contents by a system of 
weights connected to the crank shaft. Now 
everything moves smoothly until the weight 
reaches the end of its movement, but right 
at this point it is necessary to have the weight 
returned to its first position. To return this 
weight requires the same amount of energy 
which was just liberated while it was travel- 
ing downward. But there is no extra energy 
in sight. He then places two other weights 
on the crank shaft with which to replace the 
first weight, and also to continue the work 
of counterbalancing the chain of buckets. 

These extra weights, however, will only 
replace the above weight a fraction less than 
half -way, and also carry on their work of 
counterbalancing the chain of buckets and 
their contents. The spillway G and the 
reservoir H, in connection with the buckets 
L and the trough M and the turbine N are. 
all means of further deception. 

If he fills up the tank H and the buckets L 
and the trough M, as well as the standpipe 
and the turbine with water, there is a great 
deal of outside energy placed there which he 
can call on until it is expended. The whole 
of the water system from the point B, where 
it flows over the crank shaft to the reservoir 
at the bottom of the buckets, is filled with 
lost energy. Remember that a given amount 
of water requires just exactly the same 

(Continued on page 685) 
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PROFESSOR Henri Hargrave had re- 
turned from a vacation at his summer 
retreat at Miami, Florida, and a week 
or so after his arrival, I vas ushered 
into his presence in his palatial Long 

Island home. After we had exchanged 
confidences, and he had thanked me for 
letters from various magicians which I had 
turned over to him, he beckoned me to a 
chair, and excusing himself for a few moments, 
he retired to his laboratory. With the 
exception of a large black slate some distance 
to the left of me, there was little change in the 
room. That feminine touch, however, seemed 
no longer present and although Hargrave 
was not married, there was that indefinite 
something about the way his home was 
decorated, which usually . made it so com- 
fortable to the visitor. Hargrave had been 
gone but five or six minutes when he returned. 
Seating himself beside me, he said. " I 
haven't had much time to set things right, as 
yet, because I have been busy myself with 
two spirit -writing slates which I can assure 
you are going to interest not only the 
amateurs, but also the professional magicians. 
Strange to say, Old Top, even though many 
of the magical societies are thoroughly in 

tam M&ucian 
By JOSEPH H. KIKAVS 

The Black and White 
Slates 

favor of my continuing these contributions, 
there are a few individuals who can see no 
good in my disclosing my own original 
material. Nevertheless, the pleasant com- 
pliments which I have received from many 
associates, and the requests from magicians 
for apparatus similar to those I describe, make 
me believe that these original disclosures 
arc of great value. As I have often stated, 
much of the mystery in magic is due to the 
presentation of the trick. I have found that 
some magicians employing apparatus of my 
own design would have thoroughly mystified 
yours truly, if I didn't remember having 
placed this apparatus within their hands. 
For instance, the Talking Skull apparatus 
was placed in a manikin on one occasion in 
England, where this manikin answered ques- 
tions when placed in the lobby of a theater, 
and also when carried out among the audi- 
ence, during a performance. 

"The two tricks which I am about to show 
you today are simply constructed, and 

present no difficulty whatever in their presen- 
tation. The line of patter talk which the 
magician employs is extremely important, 
and I always lay stress upon this point when 
building special apparatus for amateur or 
professional theatricals. A small trick is 
much more effective when properly presented, 
than a big spectacular stunt devoid of 
speech." 

His Japanese valet had entered the room in 
response to Hargrave's ring. "Sing" com- 
manded the in ventor, " I am going to show Old 
Timer the slate. Will you bring forth the 
easel-Right there will do." Then turning to 
me he continued, "You see it is an ordinary 
slate but gifted with marvelous powers. For 
example-". He picked up a copy of a 
magazine, and pointing toward it said, "See 
that title, now watch the slate." I glanced 
in the direction indicated. 

Slowly and for no reason whatever bold 
white letters similar to those on the magazine 
cover progressively formed themselves on the 
black slate, just as though a heavy white 
brush was being swept across the slate by 
invisible hands, the brush itself being likewise 

(Continued on page 678) 

The Spirit Slate Upon Which the Writing Automatically Appears Is Really Made in Two Parts, the Letters Being Cut Out and Backed With a Black Tape Band, Which 
Band is Progressively Removed, Showing the White Background. The Writing Tennis Ball and Slate Trick Is a Cleverly Veiled Magnetic Appliance Almost Impossible 

of Detection. It Gives the Answer to Any Question by Writing Upon the White Paper in Bold Letters. 
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QUALITATIVE ANALYSIS-SEVENTH PAPER 

Left-Caution Must Be Exercised Here When Making the Preliminary Tests Where a Substance Is Heated in a Closed Tube. Right-Treating for Chloric 

Acid by Cautiously Dropping a Bit of the Substance into a Watch Glass Containing 2 C.C. of Concentrated Sulphuric Acid. 

IN this article we shall complete the 
scheme for the detection of acid con- 
stituents of unknown substances. As 
has already been pointed out when we 
speak of the analysis of acids we do not 

usually mean free acids but the acid radicals 
in combination with metallic bases. Every 
salt is the product of the neutralization in 
whole or in part of acid and basic constitu- 
ents. 

Group III.-In this group is included those 
acids whose calcium salts are soluble, but 
whose barium salts are insoluble. There 
are only two and only one is of importance. 
They are sulphuric acid and hydrofluosilicic 
acid. 

To the solution under examination add 
calcium chloride. If a precipitate forms 
filter it off and use the filtrate for making the 
tests for the acids of this group. If no pre- 
cipitate forms proceed with the solution 
itself. 

Add to the solution barium chloride. A 
yellow precipitate which is soluble in hydro- 
chloric acid may form. This is probably due 
to the presence of chromic acid. To confirm 
this add to the yellow acid solution a few 
drops of alcohol. If chromic acid is present 
the solution will turn green. 

If the addition of barium chloride results 
in a white precipitate insoluble in hydro- 
chloric acid, either sulphuric or hydrofluosilicic 
acid is present, and possibly both. In most 
cases this will be sulphuric acid only, for it is 
much more common than hydrofluosilicic 
acid. To confirm this fact heat the precipi- 
tate on charcoal with sodium carbonate using 
the reducing flame of the blowpipe. Place 
the residue on a silver coin and moisten. If 
the precipitate is barium sulphate, sodium 
sulphide will be formed in the reduction, and 
a black stain will be left on the coin. In 
case this does not occur, the acid is hydro- 
fluosilicic acid. 

Group IV.-In this group are two acids, 
hydroferrocyanic and hydroferricyanic. 
These are important in connection with the 
tests for iron salts. To the solution that 
may contain them add a few drops of ferric 
chloride solution which is free from ferrous 
salts. Hydroferrocyanic acid will give a 
deep blue color, while hydroferricyanic acid 
gives a brown color. These acids usually 
occur in the form of their sodium, potassium 
or ammonium salts. 

To be sure that the ferric chloride reagent 
contains no ferrous salt add a few drops each 
of hydrochloric and concentrated nitric acids 
and heat. This will oxidize any ferrous salt 
to ferric form. 

Group V.-In this group again there are 
but two acids, sulfocyanic and acetic. If a 
drop of ferric chloride is added to the neutral 
or slightly acid solution that is being tested a 
blood -red color, which is permanent after 
boiling, will appear, if sulfocyanic acid is 
present. The color will disappear upon the 
addition of mercurous chloride. The mercu- 
rous chloride reduces the ferric c iron to ferrous 
form and this causes the color to disappear. 

If a red color much less deep than the one 
above and which changes to a reddish -brown 
on boiling should appear, it would indicate 
the presence of acetic acid. The truth of 
this may be confirmed by applying the test 
{or acetic acid already given under the acids 
of Group I. 

Group VI.-This is one of the most impor- 
tant of the acid groups. It includes those 
acids whose silver salts are insoluble in dilute 
nitric acid. They are hydrochloric, hydro - 
bromic, hydriodic, and hypochlorous acids. 

First dissolve the substance to be tested in 
water and add a solution of silver nitrate 
followed by dilute nitric acid. If no precipi- 
tate forms, the acids of this group are absent. 
If a white precipitate forms it is probably 
silver chloride and shows the presence of 
hydrochloric acid, either free or combined. 
A yellowish white precipitate is silver 
bromide, and a yellow precipitate silver 
iodide. 

Hydrochloric Acid.-In the presence of 
hydrobromic or hydriodic acid it may be 
uncertain whether hydrochloric acid is present 
or not. To make sure, add only a little 
silver nitrate, not enough to precipitate all 
of the acids present. Filter and add to the 
filtrate a few drops of chlorine water. This 
will set any iodine or bromine free. Then if 
carbon disulphide is added and the test tube 
shaker_, a reddish -brown or rose colored 
solution will gather in the bottom of the test 
tube if these elements are present. A white 
precipitate, insoluble in dilute nitric acid, in 
the absence of bromides or iodides, is almost 
certainly due to chlorides. 

Hydrobromic and Hydriodic Acids.-To a 
dilute solution, which may contain either or 
both of these acids, add a few drops of freshly 

prepared chlorine water. As already stated 
this will set the bromine or iodine free. If 
present these elements will immediately give 
a brownish tinge to the solution. Then add 
a little carbon- disulphide and shake vigor- 
ously. The bromine or iodine will dissolve 
in the carbon disulphide and sink with it to 
the bottom of the test tube. If bromine 
only is present, the color will be a yellow to 
reddish brown. If iodine only is present the 
color will be a rose to violet. 

If both of these acids are present the pro- 
cedure must be somewhat different. Make 
a small portion of the solution strongly acid 
with sulphuric acid. Add a drop of carbon 
disulphide and a drop of chlorine water and 
shake. Continue to add chlorine water, 
shaking after each addition. The chlorine 
will oxidize the iodine to iodic acid which is 
colorless, and then the yellow solution of 
bromine in carbon disulphide will appear. 
The presence of iodine will be known from 
the violet color before it is oxidized. 

An additional test for iodine may be made 7 

by adding a little starch paste to a small 
beaker of water and then pouring into it some 
of the solution to which a little dilute 
sulphuric acid and chlorine water have been 
added. If iodine is present, a blue color 
will appear. 

Group VII.-The important acids in this 
group are nitric, chloric, and permanganic. 

Nitric Acid.-Make a dilute solution of 
the substance to be tested in one test tube. 
Carefully down the side of another test tube 
pour 2 or 3 c.c. of a freshly prepared solution 
of ferrous sulphate followed by an equal 
volume of concentrated sulphuric acid. 
The acid sinks to the bottom and two layers 
can be distinctly seen. Then pour down a 
few drops of the solution. If a nitrate is 
present a brown ring will appear at the 
junction of the two layers. This ring is 
unstable and quickly disappears. 

Chlorates interfere with this action and if 
present must be removed by evaporating to 
dryness and gently heating the solid residue 
in the evaporating dish. 

Chloric Acid.-On a watch glass place 
2 c.c. of concentrated sulphuric acid and on it 
drop a small piece of the dry substance which 
is being tested. If chloric acid is present, a 
yellow color will appear and the peculiar 
odor of chloric oxide will be uroduced. 
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Left-Making the Starch Test for Iodine by Pouring the Iodine Solution into Very Thin Starch Paste and Obtaining a Blue Color. Center-Making the 
Brown Ring Test for a Nitrate. The Test Is Quite Sensitive and the Ring Clearly Defined. Right-Testing for Iron Salts.. All of the Tests Here Shown 

Are Quite Simple. 

When heated on charcoal, chlorates will 
always produce deflagration. 

Permanganic A cid.-This acid and its 
salts always produce a deep violet color when 
dissolved in water. Since these compounds 
are strong oxidizing agents, they will oxidize 
sulphurous acid to sulphuric. Pass sulphur 
dioxide into a solution suspected of containing 
permanganates. If they are present the 
deep violet color will disappear and the 
resulting solution will contain sulphuric acid 
which may be tested for with barium chloride 
and dilute hydrochloric acid. - 

Organic Acids.-There is no systematic 
method of testing for organic acids. In 
each rage special tests must be made. The 
presence of organic matter may be shown, 
however, by placing the substance under 
examination in a porcelain dish and heating 
to dryness over a Bunsen burner. Upon 
continuing the heating a charred residue will 
remain if solid organic matter is present. 

SYSTEMATIC ANALYSIS 
We now come to the most interesting part 

of chemical work. In it we shall employ all 
of the various methods and processes already 
described in the preceding articles on Qualita- 
tive Analysis. The various cases that may 
occur will be taken up in order. 

If the substance being examined is a non- 
metallic solid, certain preliminary tests are 
always made. From the results of these 
tests very much can be told concerning the 
composition of the substance. If the amount 
of the substance at your disposal is small, 
you will have to be sparing in its use. 

Heating in a Closed Tube.-In a narrow 
glass tube, closed at one end, place a little 
of the powdered substance and heat it in the 
Bunsen burner. A number of important 
results may be obtained. 

1. If the substance carbonizes with the 
liberation of water and the odor of burnt 
sugar organic matter is present. 

2. If the color is yellow when hot, white 
when cold, zinc oxide is present. If yellowish 
brown when hot, light yellow when cold, tin 
oxide. If yellowish red when hot, yellow 
when cold, lead oxide. If orange yellow when 
hot, ale yellow when cold, bismuth. Nearly 
black when hot, brownish red when cold, iron 
oxide. 

3. If water is given off, water of crystalliza- 
tion or water mechanically enclosed is present. 

4. If a gas is given off which kindles 
glowing splint into a flame, chlorates, per- 
oxides or nitrates may be present. If sulphur 
dioxide, detected by its odor, is given off, 
sulphates or sulphites may be present. 

If brown fumes of nitrogen peroxide are 
obtained, nitrates are present. 

If carbon dioxide, which turns turbid a 
drop of lime water on the end of a glass rod, 
escapes, carbonates are present. If a gas 
burning with a blue flame, carbon monoxide, 
appears, oxalates or formates are present. 

If hydrogen sulphide known by its odor 
and by its blackening of lead acetate paper 
is given off, sulphides are present. If 
ammonia, turning red litmus paper blue, 
escapes, ammonium carbonates are present, 
and sometimes cyanides. 

If cyanides are present a poisonous gas 
cyanogen, which burns with a crimson 
flame, will appear. 

5. If a black sublimate appears, arsenic is 
present. 

If violet vapors appear, iodine is present. 
If a shining mirror or globules form, mer- 

cury is present. 
If a white sublimate, that is, a vapor which 

condenses to a white powder on the cold 
portion of the tube, appears, ammonium 
salts, arsenious oxide, mercurous chloride, 
mercuric chloride or antimony oxide may be 
present. 

Heating with Concentrated Sulphuric Acid.- 
Ina test tube put 2 or 3 c.c. of concentrated 
sulphuric acid and drop in a little of the solid 
substance being tested. If no action occurs, 
heat the tube cautiously The mere addition 
of a substance to concentrated sulphuric acid 
may be dangerous. Point the test tube away 
from everyone. 

Results.-If carbon dioxide is formed, 
carbonates or oxalates are present. 

If carbon monoxide, burning with a blue 
flame, forms, cyanides are probably present. 

If hydrofluoric acid which etches glass 
escapes, fluorides are present. 

Hydrogen sulphide shows presence of 
sulphides. 

Sulphur dioxide shows presence of sulphites. 
Hydrochloric acid giving a white precipi- 

tate with silver nitrate shows presence of 
chlorides. 

Escaping chlorine, bromine or iodine will 
indicate chlorides, bromides, iodides, hypo - 
chlorites or chlorates. If the last is present, 
explosive chloric oxide will form. Be careful. 
If brown fumes of nitrogen peroxide appear 
nitrites or nitrates are present. 

A number of the above gases are poisonous. 
Great caution should be observed in attempt- 
ing to smell them. Particularly is this true 
in the case of carbon monoxide, cyanogen or 
any salts containing cyanides, hydrofluoric 
acid, and chlorine. 

In the next article we shall complete the 
general procedure to be followed in the scheme 
of general analysis. 

AflcohoM. Teested a,5 a Motor Fuel 
Little has been heard recently concerning 

the use of alcohol as a substitute for petrol 
as motor fuel, but the recent publication of 
the interim report of the Empire Motor Fuels 
Committee sheds light upon the investiga- 
tions and experiments made during recent 
months. 

This report, which deals mainly with ex- 
periments to ascertain the behavior of alcohol 
in internal combustion engines, under a 
variety of conditions, will provide valuable 
data for engineers, if and when the problem 
of economical production and distribution 
of alcohol is solved. These experiments were 
carried out with the aid of the Ricardo patent 
variable compression' engine, and included a 
wide range of tests in four series, covering 

almost every possible condition of load, piston 
speed and compression ratio. They entailed 
many thousands of readings, but the main 
fact which emerges is that the thermal effi- 
ciency of alcohol is higher than that of gaso- 
line or benzol. Further, it was found that 
the heat delivered to the cooling water, when 
driving on alcohol, was less than when using 
gasoline or benzol. The consumption of 
fuel is greater, however, with alcohol than 
with gasoline or benzol used under simi- 
lar conditions but the consumption in the case 
of alcohol can be reduced by increase of the 
compression ratio. 

Earlier experiments were carried out with 
95 volumes per cent. alcohol, but subsequent 
experiments proved that the power output 

of the engine could be improved with alcohol 
containing a greater percentage of water. 

MAY ENFORCE USE OF ALCOHOL FUEL 

The French Government is contemplating 
the enforced use as motor fuel of a new mix- 
ture composed of alcohol, gasoline, cyclo- 
hexanol and phenol, partly in order to dis- 
pose of great accumulations of alcohol and 
partly to reduce the country's dependency 
for mineral oils on the United States, Great 
Britain and Holland. As a result of experi- 
ments a "carburant national" has been 
developed, the practical , value . of which is 
claimed to have been proven by tests. The 
formula is: Gasoline, 900; alcohol at 95°, 
100; cyclohexanol, 17.5; phenol, 37.5. 



PART VI.-POLARIZATION 

CERTAIN types of electric cells, or 
batteries as they may be called, 
produce two currents of electricity. 
A sheet of zinc and copper im- 
mersed in a dilute solution of sul- 

phuric acid will produce an electric current 
when the two dissimilar metals are con- 
nected externally by a wire as shown in - Polarization current 

Dilute Sulphuric '1 
God \ 

1 ' 

Zinc 

R, initial 7,2_ 
current 

-- - - -, J 

-7 
-Copper 

-ñ r 

FIG.1 

Fig. 1. A Simple Primary Cell. On Connecting the 
Zinc and Copper Electrodes With a Wire as Shown, 
a Current Is Generated. Bubbles of Hydrogen 
Soon Cover the Copper Electrode, However, and the 

Current Falls to Zero. 

Fig. 1. The acid reacts with the zinc, form- 
ing zinc sulphate and hydrogen gas: 

Zn+H2SO4=ZnSO4+Ha 
It can be clearly seen in the above chem- 

ical equation that the metal zinc replaces 
hydrogen in the sulphuric acid, forming 
zinc sulphate. The table of electromotive 
series (Part IV of this series) at once dis- 
closes the fact that hydrogen is replaced by 
zinc because zinc is more electro -positive 
than hydrogen, i. e., it is farther up the 
series than hydrogen. 

The hydrogen gas which is liberated col- 
lects upon the copper electrode and acts as a 
protecting medium against the acid. As the 
current produced varies with the size of the 
plates or strips used, it can readily be un- 
derstood that the initial current which 
produces the hydrogen bubbles will soon die 
out, for the surface of the copper is grad- 
ually being protected from entering into the 
action by the hydrogen bubbles which col- 
lect upon it. The hydrogen bubbles also 
act as an electrode in themselves and tend 

FIG.2 

Ammeter 

Dilute sulphuric acid 

A 
Zinc 

Copper 

-Funnels 

Copper sulphate/ 
solution 

.--PinchcocK 

Rubber tubing 

Fig. 2. The Instant Effect of a Depolarizer Can Be 
Shown by Using the Above Simple Apparatus. As 
the Current Which the Battery in Funnel B Is Pro- 
ducingg, Dies Down Owing to Polarization, Funnel A 

R Is aised, Thus Bringing the Copper Sulphate De- 
polarizer into Action. The Current Then Builds Up. 
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CURRENTS, DEPOLARIZERS, GAS BATTERIES, STORAGE BATTERIES 

to produce a current in the opposite direc- 
tion to which the initial current flows. This 
opposite current or counter current is called 
the polarization current. 

Since the polarization current is caused 
by the formation of a hydrogen film about 
the copper electrode, the polarization cur- 
rent and also the gradual weakening of the 
initial or direct current can be rectified by 
simply stirring up the sulphuric acid electro- 
lyte which will dislodge the bubbles of gas. 
This, however, is a remedy and not a cure, 
for they will appear again as soon as the 
liquid is quiet. Certain chemical agents 
called depolarizers, if added to the electro- 
lyte of the cell, will remove any hydrogen 
gas which is deposited, by combining with 
it. 

In the dry battery or cell, manganese 
dioxide is used to prevent the deposition of 
hydrogen gas on the anode or positive elec- 
trode (which is a rod of carbon instead of 
a copper sheet as in the case of the simple 
cell described). 

On discharging a dry cell, the following 
chemical reaction occurs : 

Zn+2N H,C1=ZnCl,+2N Ha+H,. 
The NH4C1 is ammonium chloride or sal 

ammoniac. It, together with zinc chloride 
is used in the manufacture of the cell. The 
zinc chloride reacts with the NH3, or am- 
monia to form a non -reactive chemical salt. 
If a dry battery, which has been discharged 
in excess of its capacity, be split apart, the 
characteristic ammonia fumes are apparent. 
The cell in this case is operated far beyond 
its rated output and the depolarizer is side- 
stepped or does not have sufficient oppor- 
tunity to act, so to speak. 

The hydrogen gas which is liberated re- 
acts with the black manganese dioxide 
(Mn02) which is in the cell body as 
follows : 

IT2+2M nOz=MnzOa+ H20. 
It is simply changed into water, H2O. 

This is equivalent to stirring up the acid 
electrolyte in the simple wet cell described. 

The detrimental effects of polarization 
can be strikingly shown by using the ap- 
paratus as shown in Fig. 2. Here, two 
funnels are connected by means of a length 
of rubber tubing. Funnel B contains a 
coiled strip of zinc and a spiral of copper. 
The copper can pass through a glass tube as 
shown. The funnels should be clamped to a 
ringstand and should stand at the same 
height. A copper sulphate solution is 
poured into funnel A until it reaches a 
point X in the stem of funnel B. The pinch - 
cock should then be screwed tight or closed. 
More of the copper sulphate solution is 
poured into funnel A, filling it. Dilute sul- 
phuric acid should now be poured into B, 
covering the zinc -copper couple. The acid 
added should just cover the zinc and its 
level should be the same or in a line with the 
copper sulphate solution in funnel A. The 
ammeter which is connected with the couple 
(as shown) will indicate a current, which 
generally decreases in strength as polariza- 
tion sets in. The ammeter will clearly show 
this drop in current output. Upon unscrew- 
ing or opening the pinchcock or clamp and 
raising funnel A, copper sulphate will rise 
tip through funnel B and come in contact 
with the copper spiral, thus surroundinz it 
with copper ions, and the weakened current 
will return to normal again. 

Simple cells such as have been described 
are called primary cells. Storage batteries 
are- called secondary cells. This is so be- 
cause, virtually, the polarization current is 
made use of, the polarization current being 
also called the secondary current. The 
secondary cells have their current output de- 

pendent entirely upon the polarization cur- 
rent-just what the primary cells endeavor 
to avoid. 

An uncharged storage battery has a lead 
electrode and another of lead sulphate, both 
being immersed in sulphuric acid. No cur- 

Oxygen- 

*T'tube 

11111 = 
-Corks- 

Spongy platinum 

:-Polarization 
current 

FIG.3 

Hydrogen 

-tube 

Dilute sulphur- 
ic acid 

Fig. 3. With This Simple H Tube and Spongy 
Platinum Taken from an Automatic Gas Lighter, the 
Polarization Current or Reverse Current Can Be 

Measured. 

rent is produced, for similar metals are 
present. Upon the passage of a current 
(the charging current) through the whole 
the following reaction takes place: 

2PbS O4+2H,0=Pb+ Pb02+2H,SO4. 
The water comes from the sulphuric acid. 

The lead sulphate (PbSO4) plate becomes 
the lead plate (Pb) on charging, the lead 
plate gets coated with lead peroxide 
(Pb02), which is brown (so-called purple). 
When the charging is complete, the cell will 
give a current when the plates are connected 
by a metallic conductor. The current which 
flows can be said to be a true polarization 
current, for it is an after effect of a primary 
current or charge. 

It will be seen that in the last chemical 
equation, sulphuric acid, HaSO. is formed. 
As the cell continues to charge or as the 
plates form under the action of the current, 
this sulphuric acid gradually builds up or 
becomes stronger. Since pure sulphuric 
acid is heavier than water, it would naturally 
be thought that the electrolyte in the battery 
becomes heavier, i, e., the specific gravity is 

(Continued on page 721) 
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THE CONSTRUCTOR 

Rain and Wind Machine foR° 

AMATEUR theatricals, as a rule, 
bare of many effects produced 
legitimate companies because of 

lack of the necessary apparatus. To 
duce the effect of rain and vio- 
lent w in d s the professional 
makes use of a complicated ma- 
chine, but the amateur can build 
a machine capable of producing 
both those effects separately or 
simultaneously and at small cost. 
The device is easily operated 
and in the case of a well 
staged production, will well pay 
for the trouble incurred in 
building it. 

Two revolving drums are set 
upon a heavy wooden frame. 
First build the frame, making 
four end sections as shown in the 
detail sketch. These are of wood 
2 inches by 6 inches and 36 inches 
high. Braces of 2" x 4" stock 
hold it rigid. These four up- 
rights are then separated as indi- 
cated in side view drawing and 
are assembled and braced by two 
long 2" x 6" timbers and cross 
braces. Each pair of uprights 
should be about 30 inches apart 
with about 12 inches of space be- 
tween them. Bore a 13/16 inch 
hole in each upright, 30 inches 
up from the bottom, to act as a 
bearing. 

The effect of wind is produced 
by a slatted wooden drum 2 feet 
long and about the same diam- 
eter. Cut out two wooden disks 
and nail strong, smooth slats to 
them so as to form the drum as 
shown. The slats should be at 
least 2 inches apart, sandpapered 
smooth to remove all roughness 
and splinters and painted with 
shellac. A pine flange bolted to 
the exact center of each disk 
forms the socket for the axles, 
which are short pieces of 1% 
inch galvanized pipe. Be sure they are 
in an exact line so they will run true 
in the hearings. The hack of the inside 
disk should have an axle somewhat longer 
than the front end. Prevent the axles from 
unthreading by tapping in set screws through 
the sides of the flanges. 

E 
Here is a diagram of a Sprengel type 

mercury vacuum pump which can easily be 
constructed by the experimenter. The 
necessary materials are a glass funnel, a 
tee tube, not over /8 -inch bore, a piece of 
glass tubing 36 inches long, not over %- 
inch bore, a beaker or cup, a spring clamp, 
and a piece of rubber tubing. 

The funnel is connected to the tee tube 
with a short piece of heavy rubber tubing 
with the clamp between. The long tube is 
then connected to the tee tube with its end 
in the cup to receive the mercury. The bulb 
to be evacuated is connected to the tee 
tube as shown. In operation the funnel is 
filled with mercury with the valve closed, 

are 
by 
the 

pro - 

y L. . RO 
A spring between two washers makes the 

drum bear against the front upright. 
Tack a strip of silk to one edge of the 

base, throw the piece over the drum and 

Rain drum 

14 pipe 

Clutch \ Washers 
\ 

Silk 

Dried peos Spr ng "- Springs 
Side View 

Wind drum 

Cross piece 

End View of 
Drum Support 

`Wind Drum 

Detail of Clutch 

The Combination Rain and Wind Machine for Amateur Stage Productions, 
Illustrated Above, Is Simple to Build and Can Be Made in Different Sizes 
According to the Dimensions of the Stage, and the Show Itself. The Small 
Model of This Machine Proves Very Useful in Staging Miniature Productions 

With Marionettes or Dolls. 

tack the other end to a stick which is held 
taut by two spiral springs secured to the 
opposite side of the base. Provide a crank 
out of pipe fittings to fasten to the project- 
ing axle by which the drum may be revolved. 

The rain drum consists of a hollow, round 
box the same size as the wind drum but 

mateur Stage 
solidly constructed. Tack some corrugated 
cardboard, metal lathing or fine chicken wire 
around the entire inside. Then put in a few 
handfuls of dried peas, beans, shoe buttons 

or other light hard pellets and 
nail on the cover. Two flanges 
and pipes form axles for this 
drum. Arrange them, however, 
so there is but little end play 
between the drum covers and 
the uprights. 

The clutch consists of a slotted 
block of wood bolted to a pipe 
flange which is fastened to the 
axle of one drum and a narrow 
block of wood bolted to a flange 
on the other axle. This block 
should fit easily into the slot in 
the larger block. When in nor- 
mal position they should clear by 
at least two inches. Pushing in 
on the crank of the wind drum 
connects them so both drums are 
revolved with one crank. 

When a storm is to be indicated 
in the play the operator com- 
mences by turning the wind drum 
slowly. The friction of the silk 
on the slats produces a moaning 
sound rising to a shriek as the 
speed of the drum is increased. 

If rain is desired the operator 
turns the rain drum slowly or 
rapidly according to the intensity 
of the sound desired. The pel- 
lets clatter and bounce off the 
rough surface inside the drum 
and produce the audible effect of 
rain drops pattering on the 
window. 

If wind and rain are wanted in 
combination the operator pushes 
in on the rain drum until the 
clutch connects the two and then 
turns the crank. With that, 
wind and rain intermingle and 
produce the effect of a wild 
..torm, much to the delight of the 
audience. 

Lightning for night scenes may be 
produced by means of an arc lamp 
ill which the carbons are rapidly sep- 
arated and again brought in contact 
with each other. A resistance must, of 
course, be inserted in series with the 
device. 

cient Vca.. CUVIICiTh Pump 
Mercury- 

Rubber tubing 

Gloss T '/g 
inside dio. 

Air 
Drops of 
Mercury 

-Glass funnel 

--Clomp or volve 

Bulb to be evocuáted 

Rubber tube connection 

-Glass tube /g inside dio 

Mercury-- _ = Cup or beaker 

The Diagram Above Shows Row a Simple Mercury 
Vacuum Pump of the Sprengel Type Can Be Con- 

structed by the Experimenter. 

the cup being likewise filled to a point a 
trifle above the end of the tube. Then 
connect the bulb to be exhausted by means 
of a heavy air -tight piece of rubber tubing 
and open the valve for an instant. A drop 
of mercury will run down the tube, driving 
the air out before it. The air ill the bulb 
expands and on opening the valve again, 
the air is again driven out of the tube. By 
continually opening and closing the valve 
for some time, a nearly perfect vacuum 
will be obtained. For best results the tee 
tube should be 36 inches above the level of 
the mercury in the cup. 

Contributed by B. B. GARDNERR. 
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HEREWITH are several types of bear- 

ings for use in building model 
machinery. They can be used in 

making electric phonographs, motors, small 
steam engines, picture machines, etc. They 
are especially adaptable to inventors, or 
anyone who likes to experiment with 
gears, pulleys, etc. For constructing 
these the only material required is bab- 
bitt, which can be procured from any hard- 
ware store at about 15 cents to 25 cents per 
pound. This cheaper grade is as efficient for 
the work as the more expensive quality. 

For general work there are two types of 
bearings which are most satisfactory. The 
first is just a plain bearing with a single 
hole through the center for a shaft, and an 
oblong hole at each end for screws or bolts 
(Fig. 1). The oblong hole permits the 
bearing to move slightly, and makes it easier 
to get the shafts in line. The second is a 
two-piece bearing, and should have two or 
three layers of paper between the upper and 
lower half (Fig. 3). This allows this form 
of boxing to be taken up when it wears a 
good deal, and consequently there need be no 
play or lost motion in a bearing of this type. 

The simplest way to make these boxes is 
to take some stiff mud or clay and press it 
flat on a smooth surface. Then press a 
wooden frame of the size you want the box 
to be gently into the mud. Be sure to press 
the mud around the outside of the frame to 
prevent the babbitt from running under it. 

If you desire to make several boxes iden- 
tically alike, it can be accomplished as shown 
in the diagram (Fig. 6). If the hole for 
the shaft is cast at the same time as the 
boxing, the shaft will have to have a coat- 
ing of soap or grease, or the babbitt will 
stick to it. As a general rule, it is best 
to cast the bearings the size and shape 
wanted, and then drill the holes, afterward 
using a wooden rasp for dressing them up 
and putting on the finishing touches with 
the smoothest side of a blacksmith's rasp. 

Unique 
We herewith describe a very elaborate 

burglar alarm which, when viewed by the 
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rin s for 
By means of wooden pegs stuck up in the 

mud, the holes for the bolts or screws can be 
made when the babbitt is poured into the 
mold. These pegs can easily be extracted 
after the babbitt is 
cool as they are 
somewhat charred 
by the same. 

For making the 
frames, cigar -box 
wood is efficient, or 
even tin may be 
employed. If there 
is no top or bot- 
tom to the frame. 
the mud on which 
they are placed will 

,,,;1111,11111111MII,MMUIM1111$1111111,,,111/ 

T h e Accompanying 
Drawings Show Vari- 
ous Forms of Cast 
Babbitt Bearings for 
Model Machinery, and 
These Bearings Are 
Frequently of Value in 
Building Small Dyna- 

mos and Motors. 

act as a bottom, 
and the babitt can 
be poured in at the 
top. 

These frames of 
which we speak are 
simply bottomless 
and topless boxes. 
In other words, the 
four sides of a box 
of the required size 
are fastened to- 
gether, and the 
whole is then 
pressed into soft mud, the mud being packed 
around the outside so that it adheres closely 
to the wood. The shaft in the form of a 
wooden peg can then be inserted into the 
mud in its proper position. 

FIG./ 
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ur lar Alarm 
layman, holds liim in awe. It appears to 
the casual observer to be an ordinary cuckoo 

A Unique Electric Burglar Alarm System, the Alarm Bell, 
Batteries, etc., Being Housed in an Old Clock Cabinet; in 
This Case a Cuckoo Clock. The Dial and Hands May be 
Left on the Clock in Order to Camouflage It More Thor- 
oughly. The Pendulum is Used as a Single Pole, Double 

Throw Switch. 

Button 
door release 

Armature 
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Bearing Fig. 2 is a design which I find 
particularly adaptable to model work where 
gears are to be employed. The bearings 
shown at Figs. 4 and 5 are nearly alike, ex- 
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FIG.7 

cept that Fig. 5 is intended for vertical work, 
where the shafts must be fastened to the 
wall. Fig. 7, which is suited to vertical work, 
can also be used for horizontal purposes. 

Contributed by ROY L. GIRDING. 

clock, which indeed is its basis. The face 
of an old clock is sawed off; the works 
removed; and the alarm placed therein. 
When door or window is open, current flows 
from battery X through window or door 
burglar alarm spring, through magnet coils 
M, through armature H, which is in contact 
with A (when door of clock is closed), 
thence through hinge and S.P.S.T. switch, 
back to battery at Y. This magnetizes coils 
M, attracting armature H, which fastens in 
a catch A. The door is now released and 
forced open by springs SS, made from mouse 
traps. This part of the circuit is now open 
due to A and H being separated, but, the 
door being open, allows the burglar alarm 
door -push contact D to close its respective 
circuit, which is from the battery X through 
D to the pendulum of the clock I, and if 
the pendulum is at F, the circuit is completed 
through the hinge to one binding post of the 
bell, from the other binding posts of the 
bell, to the upper hinge of the front of the 
clock, through S.P.S.T., a single pole single 
throw switch, in the cuckoo compartment 
of the clock and back to battery at Y. If 
the pendulum is at D, the circuit of the 
light E is completed. The device acts as 
a constant ringing alarm. In order to reset 
the alarm it is merely necessary to shut the 
door. For precautionary measures, it would 
be advisable to place a small hole at the 
side of the 'clock just a little above arma- 
ture H, so that, should an open circuit occur 
inside of the clock, or the batteries on rack 
C suddenly become exhausted, it is merely 
necessary to insert through the hole a 

small nail pressing on the armature, and 
thus releasing the door. 

Contributed by CHARLES H. Maass. 



Acfin®-ChemIlc 
ACTINO - CHEMISTRY 

is the production of 
chemical reactions a n d 
changes by the influence 
of light. Its effects are 

of the type which are always re- 
membered, due to their beauty 
and weirdness. The experiments 
themselves entail little apparatus 
and only a few chemicals. 

Light will influence and cause 
chemical reactions to take place, 
and conversely, chemical reac- 
tions can be accompanied by the 
production of light, a reversal of 
the former process. Both of 
these types will be discussed. 

ACTINOMETERS 

The intensity of light can be 
measured chemically. For this 
simple experiment a solution of 
5 grams of mercuric chloride 
(mercury bichloride, poison) is 
dissolved in 100cc of water. To 
this solution a solution of 4 
grams of ammonium oxalate in 
100cc of water is added, in sub- 
dued light or in a dark room, and 
the mixture filtered if it is 
cloudy. When several cc. of 
this mixture are placed in a te.,t 
tube and exposed to the sunlight 
or the light from a nitrogen - 
filled or arc lamp, crystals of 
calomel make their appearance 
in the tube, carbon dioxide gas 
being liberated at the same time. 
The use of a stronger light 
source causes a denser precipitate. 
By weighing the calomel precipi- 
tate or measuring the carbon 
dioxide produced, the amount of 
light which fell upon the tube 
can be ascertained, with a proper 
standard. 

This reaction progresses, under 
the influence of light: 
2 HgC12+ (NH,) 2C20.=2 HgC 1 

+2NH.C1+2CO2 
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Fig. 1. A shallow Photo -Developing Tray Can Be Used to Show Photochemical 
Extinction. Fig. 2. Silver Chloride Blackens on Exposure to Light, the Black- 
ening Being Approximately Proportional to the Intensity of the Light. Fig. 3. 
Using This Simple Cell, Light Produces a Chemical Reaction, and the Chemical 

Reaction Causes an Electric Current to Be Set Up. 

The tube containing the above 
mixture forms a simple Eder's actinometer. 

PHOTOCHEMICAL EXTINCTION 
Many substances absorb light rays. 

Liquids which are seemingly transparent, do 
not conduct different rays or wave lengths 
of light to the same degree. This can he 
shown by the following experiment, the 
apparatus used being shown in Fig. 1. 

Here a shallow tray such as a photo - 
developing tray is used. It is divided by 
microscope slides or other glass partitions, 
cemented in place by a rubber cement, such 
as a tire cement. Divisions A, C and D 
are filled with the above -mentioned mercuric 
oxalate solution, while the cell B is filled 
with water. By allowing light to strike the 
dish in one direction only, falling upon side 
AB, and then passing through to C and D. 
the property of photochemical extinction 
can be shown. 

The light passing through cell A causes 
the white precipitate to form in it, showing 
the presence of light. In passing through 
this solution the actinic rays are "used up," 
so to speak, for the solution in tray C is not 
affected by light, for a white precipitate does 
not form. Tray B containing water, the 
light passes through it and causes the solu- 
tion in D to become milky. The solution in 
A causes a photochemical extinction, pro- 
hibiting the light from acting on the solu- 
tion in C. 

ACTION OF LIGHT UPON SILVER CHLORIDE 
If a solution of table salt is added to a 

silver nitrate solution a white curdy pre- 

cipitate of silver chloride forms. This sil- 
ver chloride breaks up on exposure to light 
and forms chlorine gas and a lower chloride 
of silver, the resulting chloride being of a 
Clark color, so that the change can be visually 
detected. 

If some of the silver chloride is made as 
above, filtered and washed with water in an 
obscure light and placed in a test tube as 
shown in Fig. 2, it will readily darken when 
exposed to light. If a stopper carrying a 
wire supporting a strip of filter paper wet 
with a solution of starch and potassium 
iodide is placed in the mouth of the test-tube, 
the paper will turn blue and the silver 
chloride at the bottom of the test tube will 
turn from gray to a violet color. 

If several drops of mercuric chloride are 
added to some freshly precipitated silver 
chloride and the experiment performed 
again, no blackening or coloration will 
occur. 

CRYSTALLO-LUMINESCENCE 
When certain solutions crystallize faint 

flashes of light can be seen as each crystal 
is born. Strong solution of sodium fluoride 
or arsenious acid can be used, but the re- 
sults, as the experimenter will find, are not 
wholly satisfying, as the light emitted is very 
pale and forms only under proper conditions. 

TRIBO-LUMINESCENCE 
This actino-chemical phenomena can be ob- 

served when a salt, such as uranium nitrate 
or acetate is shaken in its glass container. 
Certain types (tribo-luminescent) of sphaler- 
ite, a mineral zinc sulphide, also show tribo- 

luminescence when rubbed to- 
gether. 

Salophen (acetyl para -amido - 
phenyl salicylate) produces a 
strong tribo-luminescence when 
the powder is subjected to fric- 
tion. By placing a bit of this 
substance on the ground part of 
a glass stopper and twisting the 
stopper in its bottle a glow can 
be seen. 

THERMO-LUMINESCENCE 

This production of light is due 
to heat. Fluorspar, when crushed 
and raised to a rather high tem- 
perature over an iron plate, will 
glow in the dark. This experi- 
ment is easily performed, using 
a Bunsen burner to heat the 
plate. 

PRODUCTION OF ELECTRICITY 
BY ACTINO-CHEMICAL MEANS 

The combined action of light 
influencing a chemical reaction, 
and the resulting chemical action 
producing a current of electricity, 
can easily be shown, using the ap- 
paratus shown in Fig. 3. 

A U tube is filled with a 1% 
solution of sodium chloride or 
common salt (1 gram salt in 100 
cc. water). Two copper foil 
electrodes, cut as large as pos- 
sible to fit the U tube, are held in 
the tip of a Bunsen burner flame. 
This operation coats them with 

(Silver copper oxide. They are immersed 
in the 1% salt solution, forming 

Chloride) an electrolyte, as shown, and are 
connected with a galvanometer or 
other sensitive electrical indicat- 
ing instrument. 

Black paper caps are made to 
snugly fit the limbs of the U 
tube. A hole punched in the top 
of each cap permits them to be 
raised, exposing the entire sur- 
face of each foil electrode to the 
light, while still connected with 
the indicating instrument. 

Starting with both caps down, thus keep- 
ing each copper foil electrode from the light, 
a current of electricity can be generated by 
raising one paper cap. On lowering it the 
galvanometer needle returns to zero. Rais- 
ing the other cap sends the pointer swinging 
to the other side of the galvanometer scale. 
A strong source of light must he used, and 
also a sensitive indicating instrument, such 
as a millivoltmeter. 

If instead of using the paper caps, we fit 
a projection lamp with a shutter, so that 
light therefrom will be projected first upon 
one side of the U tube, and then upon 
the other, and we rotate this shutter rapidly, 
we will find that the galvanometer will 
oscillate back and forth, as the light strikes 
the different arms of the U-shaped tube and 
their oxidized copper foils. 

I f the experimenter finds that it is rather 
difficult to build a revolving shutter and 
a lamp -house, rotating mirrors could be used 
for reflecting sunlight upon the cells. This 
process will he far less expensive, but the 
light would not be as constant, and conse- 
quently differences in reflection would always 
he noticed, except if all the records on each 
type of cell were taken on a clear, cloudless 
day, the mirror reflecting northern light in- 
stead of direct sunlight. The paper caps. 
as shown in the above diagram, could be 
mounted on two opposite ends of a rocker 
arm. A crank with a shaft mounted off 
center and connected to this rocker could be 
employed when it is desired to alternately 
raise and lower the paper caps. 
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WTO -MAKE-IT 
This department will award the following monthly prizes: First prize, $15.00; second prize, $10.00; third prize, $5.00. 
The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for 

the most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best 
idea submitted a prize of $15.00 is awarded; for the second best idea a $10.00 prize, and for the third best a prize of $5.00. The article need not be 
very elaborate, and rough sketches are sufficient. We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate sheets. 

FIRST PRIZE, $15.00 

VACUUM PUMP AND GAUGE 
An inexpensive vacuum pump can be easily 

made from a single cylinder automobile pump. 
The rubber hose is cut off about four inches 

from the end, to which the coupling is at- 
tached. 

0lerevey column 

Pbber Nose 

Glass or-; 

SECOND PRIZE, $10.00 

A SIMPLE POGO, OR JUMPING 
STICK 

At the present time one of the sports which 
is attracting almost universal interest is the 
Jumping Stick, otherwise called "Pogo" 
Stick. I have constructed one of these de- 

-Thermome/er 
1rG/ass lee 

An old valve stem is sawed off near its base 
and filed off so it will fit tight in the rubber 
hose that is attached to the pump. The 
valve stem must be placed in a reverse posi- 
tion. The coil spring is removed from the 
valve inside the pump, so the valve can work 
freely. In some automobile pumps reversing 
the rubber washer will serve the purpose, in 
others simply soldering a piece of tubing to 
the air vent is more satisfactory. 

The four -inch piece of hose, with coupling 
attached, is now screwed on to the valve stem 
and the vacuum pump is complete. 

The vacuum gauge is made by sealing one 
end of a glass tube, 36 inches long and about 
3-16 inch inside diameter. A two -hole rub- 
ber cork is placed on the tube near the open 
end, the cork is pushed into a 6 -inch bottle 
(a small olive bottle will do), the tube is then 
adjusted in the cork so that its bottom will be 
3% inch from the bottom of the bottle. 

Remove the cork and tube from the bottle, 
taking care that the cork is not moved on the 
tube. Pour mercury in bottle to a depth of 
one inch, then turn the open end of tube up 
and fill to within % inch of top, with mer- 
cury; fill7slowly, so as to avoid air bubbles; 
now fill_ the remaining portion with melted 
paraffin and let it cool. When the paraffin 
has solidified, turn the tube right side up and 
push cork firmly in bottle, then heat the bot- 
tle gently to melt the paraffin. The mercury 
will force the melted paraffin out of the tube. 

Place a yard -stick or a piece of cardboard 
marked off in inches alongside of the tube 
and secure it to the tube with small wires. 

Now insert a glass ell in the cork and at- 
tach the rubber hose from the pump to the 
ell; by working the pump the mercury will fall 
rapidly. A large glass bottle may be placed 
between the pump and the gauge, connected 
by two glass ells or a large tee. 

Place a thermometer in the large bottle and 
pour enough water in to cover the bulb on the 
thermometer; heat the bottle until the water 
boils. Note the temperature. The pump is 
then connected to the bottle and the vacuum 
gauge. By working the pump the water will 
boil violently as the air is withdrawn. 

Water can be made to boil at a temperature 
of 170° F., with this simple apparatus. 

Contributed by JoaN E. BYRON. 
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An Inexpensive 
Vacuum Pump 
Can Be Easily 
Made from a 
Single Cylinder 
Tire Pump, as 
Shown in the 
Accompanying 
Illustration. With 
Experimental 
Apparatus, Water 
Can Be Made to 
Boil at a Tem- 
perature of 170 
Degrees, Fah- 

renheit. 

vices which I found to be nearly as efficient 
as the more expensive sticks now found upon 
the market, with which I can take surpris- 
ingly long leaps. 

The Popular "Pogo" or Jumping Stick Is Easily 
Constructed, as Shown in the Illustration Above, 
the Resilient Step or Foot Rest Being Suspended on 

a Piece of Old Inner Tube Instead of Springs. 

Securing a mop handle, a piece of old 
inner tube, and a small board, I went about 
it in the following manner : The board was / of an inch thick and cut 3 inches wide 
and 1 foot long. A piece of old inner tube 
was secured to this, which inner tube was 
approximately 3 feet long. Small tacks and 
leather washers sufficed to hold the inner 
tube in place. 
11111111111111111211111111111111111111111111111 

An Easy and Ac- 
curate Way to 
Construct an El- 
lipse of Any Size 
Is Shown in the 
Accompanying 
Diagram. There 
Are Simpler Ways 
of Making an El- 
lipse, Perhaps, but 
This One Gives 
Reasonable Ac- 
curacy in a Short 

Time. 
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A hole was then drilled through the center 
of the one -foot piece of wood, and a similar 
hole was cut out in the inner tube, so that 
a mop handle could pass through it freely. 

The inner tube was then tied by means 
of wire to the mop handle in such a manner 
that the horizontal piece of wood was nearly 
a foot and a half from the ground. 

Contributed by ROMAN BLASKOW. 

THIRD PRIZE, $5.00 

AN EASY WAY TO CONSTRUCT 
AN ELLIPSE 

The draftsman in his great variety of 
work is occasionally required to draw an 
ellipse of any size with reasonable accu- 
racy. The geometric rules as found in 
books treating on various methods for con- 
structing this curve, are not readily applicable 
to the ordinary man, especially one who 
is not acquainted with geometry. 

Draw any line such as XX. Erect a 
perpendicular on this line as PP. Lay off 
OP and OP, each equal in length to half 
the short diameter of the. ellipse. Lay off 
OB on XX equal in length to half the long 
diameter of the ellipse. With any point Oi, 
as a center on XX, draw the circle with a 
radius equal to OB or half the long diameter 
of the ellipse. Also draw OA, perpendicular 
to XX. Through the points A and P, draw 
a line intersecting XX at C. Spread your 
dividers a distance equal to AC. Without 
changing the position of the dividers, place 
one point of the dividers on any point of 
the circumference of the circle as at A2, 
then place the other point on XX. Proceed 
around the circumference marking these 
points by indenting the paper with the 
points of the dividers. Let these two points 
be A2C2 and draw a line through them. 
Now draw a series of lines such as A5C., 
A.C., A5C5, etc., by the same method as 
was used to draw A5C1. Spread the dividers 
to a distance A,P1. Without changing the 
dividers, one point of the dividers on A2, 
mark P, on A2C1, with the other point of the 
dividers. Similarly mark P8, P., P5, etc., 
on each line. The points Pr, P2, P3, P., P5, 
give % of the required ellipse. Having thus 
plotted V4 of the ellipse, it is an easy matter 
to plot the rest of it. Simply draw a series 
of horizontal and vertical lines through 
each of the points Pi, P2, P3, etc., and 
transfer these points properly on each line 
with your compass or dividers. If the 
distance AiC1 is too large a spread for your 
dividers or compass,. a strip of paper with 
distance A1Ci marked thereon, will serve 
equally well. 

Contributed by EDWARD A. BAYERS. 
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THIS MONTH'S $5.00 PRIZE 

HOW TO RESTORE WORN AND 
BURNT SOLDERING IRONS 

Soldering coppers, commonly called 
"irons," finally after being used a number of 
times, get into such a condition as to require 
filing into shape; which is one of the most 
disagreeable jobs that a workman can have. 
The condition in question . is due to the 
effects of frequent re -heating and cooling off 
with an occasional burning off of its tin 
coating through overheating; the result is 
that a sort of case -hardening or alloy between 
the copper and tin is produced that prevents 
a file (even a new one) from working to its 
full efficiency; thus making it take a very 
long time to do the dressing, as all teeth dog 
up badly and will not cut into the hard 
surface. 

After putting up with this state of affairs 
for some time, the writer tried out a 
horseshoers' old rasp with large rounded teeth 
standing up at a right angle to the main 
body of metal. In use it was found that these 
rounded teeth edges cut right into the (-Age- 
hardened surface and removed it very 
quickly, but left too rough a surface for 
tinning. All roughness was next filed down 
smooth with an ordinary medium coarse file. 
Many persons when filing copper, brass or 
other soft metals have trouble in working 
with them as, after a few strokes, their files 
will become clogged up with metal, refusing 
to cut besides causing scratches on the 
surface being filed. 

In cases of this kind, smooth work may be 
done provided the file has been well oiled. 
The oil prevents the cutting teeth from 
dogging and it also allows the metal to 
yield easily. Oil your file every few minutes 
and clean it with a file card (to be found in 
any hardware store) frequently and all metal 
work will be smooth. The writer believes 
that a rough toothed wood rasp or one used 
by shoemakers, would prove to be well 
suited for cutting through the case -hardening 
on burnt and worn soldering irons. 

If there are many pit holes in the metal 
that are deep, there is no need to remove them 
all with the rasp as such a course entails a 
loss of metal in the iron and makes it lose 
its heat quicker. To tin your iron, heat it to 
nearly a red heat, wipe it on a piece of old 
carpet kept especially for this purpose and 
rub it in a mixture of resin and solder; the 
point will now take on a brilliant coating of 
tin if the iron is hot enough. To tell whether 
any soldering iron has the right temperature, 
touch the point with a stick of solder and it 
will melt instantly. 

Contributed by W. S. STANDIFORD. 

¡MUSICAL GLASSES 
The easiest way to settle difficulties about 

the notes given by musical glass's is by 
actual experiments. Strike the edge of a 
tumbler near the rim, lightly with a wooden 
penholder. Then pour in a little water and 
strike it again. It will give a higher note than 
it did at first. You can easily pour different 
quantities of water into each of a dozen 
glasses and tune them to give the notes of an 
octave on the piano. 

The manner of playing tunes on such a set 
of glasses is'}tsually to run a wet, well-resined 
finger round the rim of each, when a thin 
continuous note is given out. This, however, 
requires practice. 

Contributed by W. R. REINICKE. 

EDITED BY S. GEPNSBACK 

MUSICAL TUBES 
To make a set of tubes that will sound like 

bells when struck, tubes of brass or copper do 
very well. The only difficulty is to hang them 
up so that they may vibrate freely. Make a 
trial with a piece of tube about 18 inches long 
and one inch diameter. Drill two small holes 
through the wall of the tube, about one - 
eighth of an inch from one end and diametri- 
cally opposite to one another. Thread a 
piece of string through these two holes and 
hang the tube up. When struck by a wooden 
mallet, or, better, by one of the hammers 
made for pianos, it will give out a note. 
Other notes can be made from shorter or 
longer pieces of piping. 

Contributed by W. R. REINICKE. 

MAKING A FIRE OF LEAVES 
Where material for the camp fire is not 

easy to obtain it is quite a simple matter to 
make a good blaze with leaves and very 
small stuff. To make sure that the fire burns 
well it should be built in a special way. 
First of all secure two lengths of wood which 
are three or four feet long and rather stout. 
Drive one of these upright into the ground, 
where you wish to have the fire and then 
place the other one on the ground with one 
end just touching the base of the first stake. 
Now start to pack the leaves round the 
central stake pressing them well down so as 
to get a compact mass. When a fair-sized 
heap has been secured carefully draw out 
the stakes and you will then have a con- 
tinuous opening running from the lower part 
of the pile to the top. Light with a little 
paper at the lower hole and the flames roar 
up the opening which acts just like a flue. 
Soon you have a splendid fire which, on 
account of its compactness, glows with red 
heat for a long while. In fact, properly 
constructed a leaf fire is better for cooking 
many things than one built of wood. 

Contributed by S. LEONARD BASTIN. 

ASPIRIN FOR FLOWERS 
It has been recently discovered that nearly 

all kinds of flowers keep fresh for a much 
longer time if they are placed in a solution of 
aspirin and water. Each vase is filled with 
water slightly off the chill and an aspirin 
tablet is then put in. The cut blooms are 
duly arranged and it will be found that the 
aspirin solution has a wonderfully stimulating 
effect. Even kinds that do not as a rule keep 
well in water last a good while with the aid 
of aspirin. Flowers which are worn for 
personal adornment should have emall wads 
of cotton wool soaked in aspirin wrapped 
round the stalks. This may be protected 
with a little tinfoil. Badly wilted blossoms 
revive magically if their stalks are placed in 
a warm aspirin solution. 

Contributed by S. LEONARD BASTIN. 

A STOVE IN A TENT 
Campers out often feel the cold at night, 

especially if the weather is wet and chilly. 
Here is a way of fixing up a stove in a tent 
which is quite safe and does not involve the 
least risk of fire. In the first place get a 
metal bucket and put this upside down on the 
floor of the tent. With a stick mark out the 
circle around the outside of the pail. Then 
start to dig down inside this line, taking out 
the earth to the depth of about two feet. 
From the camp fire collect a quantity of 

glowing embers. These should be packed 
into the hole you have dug out and pressed 
down very firmly. Go on until the hole is 
quite full and then take the bucket and put 
it still inverted right over the opening. 
Pack soil round the line where the bucket 
joins the ground in order to keep any 
fumes from the smouldering embers from 
escaping into the tent. The bucket will then 
start to radiate heat and it will continue to 
do so for a good many hours. 

Contributed by S. LEONARD BASTIN. 

SNAILS AS BAROMETERS 
Snails are extraordinary indicators of 

changes in the weather. Several years ago, 
Mr. Thomas, of Cincinnati, who was known 
as an accredited observer of natural phe- 
nomena, gave some interesting accounts of 
weather-wise snails. They do not drink, but 
imbibe moisture in their bodies during rain, 
and exude it at regular intervals afterwards. 
Then a certain snail first exudes the pure 
liquid; when this is exhausted, a light red 
succeeds, then a deep red, next yellow, and 
lastly a dark brown. The snail is very careful 
not to exude more of its moisture than is 
necessary. It is never seen abroad except 
before rain, when it is found ascending the bark of trees and getting on the leaves. The 
tree -snail is also seen ascending the stems of 
plants two days before rain: if it be a long 
and hard rain they get on the sheltered side 
of the leaf, if a short rain on the outside of 
the leaf. Another snail has the same habit, 
but differs only in its color: before rain it is 
yellow, and after it, blue. Others show signs 
of rain, not only by means of exuding fluids, 
but by means of pores and protuberances; 
and the bodies of some snarls have large 
tubercles rising from them before rain. 
These tubercles commence showing them- 
selves ten days previous to the fall of rain 
they indicate; at the end of these tubercles 
is a pore; and at the time of rain these tuber- 
cles, with their pores opened are stretched to 
their utmost to receive the water. In another 
kind of snail, a few days before rain a large 
and deep indentation beginning at the head 
between the horns, and ending with the 
jointure at the shell appears. Other snails, 
a few days before the rain, crawl to the most 
exposed hill -side, where, if they arrive before 
the rain descends, they seek some crevice in 
the rocks, and then close the aperture of the 
shell with some glutinous substance; this, 
when the rain approaches, they dissolve, and 
are then seen crawling about 

Contibuted by W. R. REINICKE. 

CHRISTMAS DECORATIONS- 
DANGERS OF COTTON WOOL 

Cotton wool is often used in connection 
with the Christmas festivities. The material 
is, of course, highly inflammable, and many 
serious accidents have occurred as a conse- 
quence. By treating the wool with a strong 
alum solution it may be rendered practically 
non -inflammable. Make a solution of about 
two ounces of alum to the pint and well soak 
the sheets of cotton in the solution. They 
should then be hung up to dry. Before they 
are quite dry spread the sheet on a flat 
surface and go over it, pulling it up a little 
so as to restore the fluffy appearance. The 
alum crystals which appear when the drying 
is complete rather add to the effect, as they 
give a frost -like appearance. 

Contributed by W. R. REINICKE. 
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RADIO DEPARTMENT 

®Mime _1.(opcM. Rmc o Stmüans 
By DT. ALFKE í GRAIDENW8TZ 

FIG Z SPIRAL HAND 
WORLD -TIME CLOCK 

Fig. 1-World-Time Clock: Upper Half in the Dark, Lower Half Illuminated. Hands Rotate Along With Flattened Globe. Fig. 2-Spiral-Hand World -Time Dial. 
Fig. 9-Ordinary Clock Transformed into World -Time Clock. Fig. 4-Ordinary Watch Transformed into World -Time Watch (With Zone Time) 

THOSE inspecting the recently opened 
Transradio Central Station (Berlin, 
Germany), both in the "Europe" and 
in the "America" Hall observed a 
remarkable clock, the dial of which 

was half in darkness and half lighted. On 
inquiring into the special uses of these clocks, 
they were told that radio operators, by a 
glance at them, could tell at a moment's 
notice, where on our globe there happened to 
be day and where there was night. "World - 
Time Clocks" such as these have been de- 
signed by R. Hirsch, an engineer of the Ger- 
man Wireless Telegraph Company, and are 
likely to prove useful in many ways, especially 
to radio operators. Several types of them 
have been constructed, of which the follow- 
ing is a short description: 

It will, of course, be readily understood 
that, on account of the present world-wide 
telegraph service, a knowledge of the time 
difference between the sending and receiving 
places has assumed greater importance than 
ever. Just think of press telegrams from one 
continent to the other, which at prearranged 
hours of the morning or evening, should 
arrive at their destination, in order to be 
handed to the printer in time, or of exchange 
qftotations which must reach customers at 
given hours. An accurate knowledge of the 
local time of addresses in all these cases- 
and many others-is the foremost condition 
of a prompt supply of messages over con- 
siderable distances. 

Ever since radio -telegraphy has been 
able to bridge distances of fifteen degrees of 
longitude, which is the zone corresponding 
to one hour's time difference, has there been 
a necessity of accounting for the time of day 
or night in connection with wireless sending 
and receiving stations. In fact, a knowledge 
of local time has in the case of wireless teleg- 
raphy become even more important than in 
cabling, both because of the greater distances 
bridged direct, and on account of the special 
ease of transmission during night hours. 

The World -Time Clock represented in Fig. 
1 comprises a 24 -hour stationary dial, on 
which there rotates a world -map carrying a 
number of hour -hands, each corresponding to 
the place it is fixed to. The world -map can 
be considered as a globe, the northern half 
of which has been flattened down, while the 
outlines of continents have been so pro- 
jected as to make the meridians appear as 
straight lines starting from the North Pole, 
and the degrees of latitude as circles, which, 
however, attain their maximum diameter at 
the South Pole, instead of at the equator. 
As seen from our figure, the deformations of 
the familiar map pictures even on the south- 
ern hemisphere are nowhere so considerable 
as to interfere with the ready identification 
of the world's principal places. 

This clock, which, in accordance with the 
west -east rotation of the earth, must rotate 
from the right to the left, comprises a special 
clockwork taking the hour -hands around once 

in twenty-four hours. The upper half of 
the dial is kept in the dark and the lower is 
strongly lighted, thus allowing the shifting 
of day and night on the globe to be realized 
at a glance. 

Another scheme designed by the same 
inventor enables any ordinary twelve-hour 
clock or watch to be converted into a world - 
time chronometer, without any alteration 
of the clockwork, gearing or case. Figs. 2, 3 
and 4 show such time -pieces after conversion 
into world -time clocks. 

Each of these clocks or watches, in ad- 
dition to its normal hour -hand, correspond- 
ing to local time, is fitted with several hour - 
hands rigidly connected with the former, at 
the proper angular distance, and sharing in 
the rotation of the normal or local hand. 
The hour -hand corresponding to London, 
England, which shows a time différence of 
one hour as compared with Berlin, e. g., lies 
at 30 degrees from the Berlin hour -hand. 
If, progressing westward, across Madeira, 
New York, San Francisco, etc., ever new 
hour -hands be recorded, until, after one turn 
of the earth's circumference, Berlin is reached 
again, the feet of all these hour -hands are 
found to lie on a spiral of two turns. In fact, 
the hour -hand of a twelve-hour dial obviously 
has an angular speed double that of any point 
on the surface of the earth, so that a 30 
degrees difference on the dial, as between 

(Continued on page 684) 
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Diagram Above Shows Constructional Details and Wiring Diagram of Pocket Radiophone Receiving Set. 
All the Parts are Mounted Within or on Watch -Case -Type Receiver Shell. 

Actual Photograph of Pocket Size Radiophone 
Receiving Set Which Won Sixth Prize. 

Sim lest dIlo utfit C ntest 
By E. S. GUNN 

(WINNER OF SIXTH PRIZE, $25.00, IN $300.00 RADIO RECEIVING SET CONTEST) 
BELOW is described a very simple radio 

receiving set, consisting of a crystal 
detector, a tuning inductance, a fixed 
condenser and phone. The entire 
set is contained within the phone case, 

and on the back of the same. The set, when 
completed, is small enough to slip in one's 
pocket, and, when a good crystal is used in 
the detector, is ready for use at any time, 
two leads being provided to which are con- 
nected the aerial and ground. 

To make the tuning inductance, a small 
bobbin 2 inches in diameter, and with a 
groove % inch wide by about % inch deep, 
is necessary. This may consist of two round 
pieces of cigar -box wood, 2 inches in diameter, 
separated by a piece of %-inch wood, about 
1 inch in diameter. The three pieces should 
be glued together and allowed to set until 
hard. Twenty small thumb -tacks are driven 
half way into one side of this bobbin, as is 
shown in the accompanying diagram. Through 
the center of the bobbin a hole is drilled to 
allow for the passage of the bolt which holds 
the switch arm. The lower end of this hole, 
on the opposite side of the bobbin to that on 
which the switch points are placed, should 
be counter -bored so that the nut which holds 
the bolt in position will be slightly below the 
surface of the bobbin. 

A small hole should be drilled in the lower 
side of the bobbin, through which one end 
of the wire to be wound on the coil is passed. 
The winding consists of 500 turns of No. 28 
enameled magnet wire, with a tap every 25 
turns. To wind, pass one end of the wire 
through the hole spoken of above, and wind 
25 turns on the core. End the twenty-fifth 
turn near the first thumb -tack, and form a 
loop about 1 inch long in the wire. Continue 
for the next 25 turns, and end near the second 
switch point. A loop is made here in the 
same way as the first. Continue this for the 
full 500 turns. Now, beginning with the 

Youn . 

first switch point, cut the wire so that it will 
just reach to the thumb -tack and have a 
little left over. Scrape the wire thoroughly 
and wind around the thumb -tack two or 
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three times. Now press the thumb -tack 
down firmly to make good contact with the 
wire. Do the same with the other 19 points. 
The end of the wire is to be fastened to the 
twentieth point. 

To make the condenser, cut six strips of 
(paraffin paper % inch wide by 3 inches long, 

and six strips of tin -foil, slightly narrower, 
but % inch longer. Combine these strips as 
shown in the diagram, having the lugs of the 
adjacent strips of tin -foil project on opposite 

sides. Press the unit together and wrap with 
paraffin paper, leaving the lugs protruding. 
Cut two pieces of magnet wire about 2 
inches long, scrape the ends bright, and at- 
tach one to each end of the condenser by 
folding the lugs over the wire and tying with 
thread. This condenser is mounted inside 
the receiver as shown. 

To make the detector, cut a strip of elec- 
tricians' tape about 3% inches long by 
inch wide, and fold over several times to 
make a pad about % inch long by 
inch wide. This is pressed down between 
the receiver magnets and the shell, as is 
shown. Upon this is placed a mounted crys- 
tal which should be of such size as to make 
a snug fit. A wire should be soldered to the 
crystal mounting for connection. 

Next remove the receiver connections very 
carefully, and connect each end of the magnet 
winding to each side of the condenser. One 
side of the condenser is then connected to the 
crystal holder, and the other side to one of 
the receiver binding posts, which projects 
through the back of the shell. This same 
post is also to be connected to the switch ann 
of the tuner. The detector cat -whisker wire 
is connected to the other binding post, which 
also connects to the end of the wire in the 
tuner. These two binding posts also serve 
for aerial and ground connections and short 
lengths of flexible wire should be fastened 
thereto. After all connections are soldered, 
glue the bobbin securely to the back of the 
receiver. 

Be very sure, in constructing this set, that 
none of the parts of the condenser or the 
detector touch the diaphragm. 

To use this set connect the two leads pro- 
vided to the aerial and ground, adjust the 
detector, place the diaphragm and cap on 
the receiver, and the set is ready to use. 
Tuning is accomplished by turning the 
switch arm over the contact points. 

linvenüor Pepfecie. Modua.t©ir 
When the three -electrode audion or vacuum 

tube, the invention that made radio teleph- 
ony possible, came into being along in 
1912, it set to working the mental machinery 
of Reginald A. Heising, a young physicist 
working for a degree as Master of Science in 
the University of Wisconsin. 

"If I could put into a vacuum tube the 
amount of energy produced by the voice and 

get it out many times amplified in the form 
of high frequency power in an antenna, what 
an advance it would be," thought this young 
scientist. 

Armed with his degree he went to work 
on this problem in the research laboratories 
of the Bell System operated by the Western 
Electric Company. Six weeks after he 
started, his first patent establishing the basic 

principle of the Heising modulation system 
was applied for. Since that time he has been 
engaged in perfecting the discovery. How 
well he has solved the problem was proved 
by the award in 1921 to him of the Morris 
Liebmann Memorial prize by the Institute 
of Radio Engineers. This is the highest 
tribute which the radio fraternity can bestow 
upon a fellow scientist. 
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Glass Bottle Regenerative Receiver 
O make this set, procure a wooden 
base, 2 inches thick, by 6 inches wide, 
and of sufficient length to mount all 

the instruments. 
The variable condenser is composed of 

two bottles, one slightly smaller in diam- 
eter than the other. Cut the bottom 
off the larger of the two, and coat the 

' inside with tin -foil. Coat the outside of 
the smaller bottle with tin -foil, and at 
equal distances around the bottle paste 
four strips of waxed paper to keep the 
two sheets of tin -foil from touching each 
other. The smaller bottle is mounted by 
drilling a hole through the base, and sealing 
the neck of the bottle in it with in- 
sulating compound. The larger bottle is 
slipped over this, and is raised and low- 
ered by means of a cord fastened to its 
neck, the upper end of which passes over 
a roller in the top of the cabinet. At the 
end of the roller is fastened a knob and 
dial, and by turning this the capacity of 
the condenser is varied. 

The stator of the vario -coupler is com- 
posed of a bottle from which the bottom 
has been cut off. It is fastened in the 
base the same as the smaller bottle of the 
variable condenser. The rotor is a sec- 
tion cut off a smaller bottle, which will 
just rotate within the stator. Holes are 
drilled in the sides of the stator and ro- 
tor in such a position that a rod may be 
passed through them, which is used to turn 
the rotor. 

The rheostat is composed of a section 
about 1 inch long, cut from the same 
bottle as the rotor of the vario -coupler. 
This is wound with resistance wire as is 
shown in the diagram. Cut a circular 
piece of wood which just fits inside the 
rheostat. In the center of this bore a 
hole, and pass a rod through it which car- 
ries an arm making contact with the re- 

sistance wire. This rod also passes through In the upper right hand corner of the 
the panel and carries on the end a knob cabinet is fastened a small box that con - 
and pointer. tains the "B" battery, which is controlled 

The instruments are mounted in a cab- by a switch mounted on the panel. 

To A' battery 
It Is a Welt Known Fact That With Present Vacuum Tube Receiving Sets, Considerable Energy Is Lost 
Through Leaky Insulation, Such as Wood and Other Similar Materials. An Ideal Insulation Is Glass and 
For Those Who Have a Little Patience and Skill in Cutting Bottles and Drilling Holes in Glass, Here Is 
a Good Suggestion for Building a V. T. Regenerative Set of Glass Bottles, With a Glass Switch Panel. 

inet, the front of which is made of a 
piece of window glass, drilled for the 
various switches, etc. A switch is used 
to vary the amount of inductance in the 
primary of the vario -coupler. 

Radio Aerial Pole 
If you cannot buy a solid flag pole, of 

the length you need for your aerial, make 
your own as shown in the sketch. This 
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pole is made with 3 inch boards cut 
to the proper width. The top piece is solid, 
4 inches by 4 inches tapered down to about 
3 inches at the very peak. Each connect- 
ing section is bolted together with three 
wagon bolts. 

For the ground post, use a piece of 
locust or oak cut square two or three 
feet long to fit the first section of the 
pole. A pole of any desired length can 
be made by simply adding the necessary 
sections. The cross-section drawing shows 
how this rather rigid pole is built up. Need- 
less to say, the pole should be well guyed 
and given at least two coats of paint and 
one of varnish. 

Contributed by HENRY FREY. 

An of Us Who Desire a Good Radio Mast Cannot 
Purchase a Flag Pole or Procure a Tree of Sufficient 
Length for Such Purposes. Here Is a Suggestion 
on How to Build a Radio Mast From % Inch Lum- 
ber, the Top Section Being Made From a Solid 
4 by 4 Inch Strip. A 2 by 4 Inch Stick Will Do if 
the Pole Is Particularly Well Guyed; or the Top 
Section May Be a Small Flag Pole or Else a Section 

of 114 or 13'2' Inch Pipe. 
1111111.,,.,.1111,1111111111111111111111111111111111111111111111111,11111111.1111111111111,11111111111111111.. 

INCREASING THE SENSITIVE- 
NESS OF A GALENA 

DETECTOR 
The sensitiveness of a galena crystal can 

be materially increased by subjecting the 
crystal to the action of the flash of an 
electric arc. The operation is quite simple 

Besides the instruments above described, 
a vacuum tube, a socket, and two fixed 
condensers are used in the circuit. 

The hook-up is also given herewith. 
Contributed by T, H. HALSTEAD. 

if one has easy access to a 600 -volt D. C. 
circuit. From such a circuit a V2 inch arc 
can easily be obtained by slowly opening a 
knife switch controlling five 125 -volt lamps 
in series. 

Proceed as follows: hold the crystal be- 
tween two small strips of fiber and insert 
it between the blade and the jaw of a knife 
switch so as to make contact and light 
the lamps; galena being a fairly good con- 
ductor will permit the lamps to shine at 
almost full brilliancy. Open the switch 
blade slowly and turn the crystal a few 
seconds inside of the arc so as to flash the 
exposed crystal surfaces. Next change the 
position of crystal and repeat the operation 
till the crystal has been flashed all over. 

Caution : Do not hold the crystal in the 
arc too long; two or three seconds at a time 
is sufficient. If held in the arc too long the 
galena will decompose and burn, giving off 
a strong odor of burning sulphur. An 
over -flashed crystal will be injured and show 
a brownish sulphurous deposit on its sur- 
face, while a properly treated one will still 
keep its bright luster. 

Galena is a common lead -sulphur ore 
(PbS) and gets easily tarnished from care- 
less handling and exposure to dust and 
moisture. The flashing process affords a 
simple and rapid means of thoroughly dry- 
ing and cleaning the surfaces of the crystal. 
It will be found that a galena crystal thus 
treated will show considerably greater sen- 
sitiveness. 

Contributed by CHARLES VIVIEa. 
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Fig. 6 Shows -Loop Aerial -and the Com- 
bination Radio and Audio -Frequency 
Amplifying Set.w Fig. 8. Just a Few of 
the Different Types of Radio -Frequency 
Transformers Tried by the Author. 
Fig. 9. Still Other Varieties of Radio - 
Frequency Transformers Tested by the 
Author. Fig. 10. Front View of the Com- 
bination Radio and Audio -Frequency V. T. 
Amplifier Constructed by the Author. 
Fig. 11. Rear View of the Combination 
Radio and Audio -Frequency Amplifier 
Used Successfully With a Small Loop 
Aerial and Loud Talker. 

ractica - 

c u 
By ROBERT E. LACKUHoT 

THE present article deals with the 
cascade system of radio -frequency 
amplification, which, although not so 
efficient as the super -regenerative one, 
gives fair results when properly used. 

It is hoped that the data given here will be 
of some use to those who are interested in 
the question. 

The experiments to be described were 
started long before any radio -frequency 
transformers were on the market and good 
results were obtained. We have since tried 
almost all of them and found that in most 
cases they do not perform what is claimed 
for them. These experiments showed us that 
an amal-ur can make himself a radio -fre- 
quency amplifier that will work well. In 
most cases the transformers that are being 
sold do not transform on short wave -lengths, 
but merely act as condensers, and poor con- 
densers at that, the windings being insuffi- 
cient to cover the bands of wave -lengths it 
is claimed they do. Several of them have 
been designed for amplification on 360 me- 
ters and they are good to receive broadcasting 
stations, but on short wave -lengths the am- 
plification drops to a very small value. 

Upon opening the transformers we found, 
in most cases, imbedded in paraffin wax, 
either a self-supporting winding or a straight 
iron core, upon which was wound in slots, 
cut in a former, some very fine wire. Some 
others were wound in slots cut in a disc of 
fiber, and it was easy to see that only a few 
have been originally designed, while the 
others are just copies of these. 

The accompanying photographs show va- 
rious types of transformers which were 
made by the author and compared in dif- 
ferent circuits, the results obtained being 
shown in the table, together with the charac- 
teristics. On 200 -meter wave -lengths it is 
difficult to get transformers to work well and 
we found that the tuned circuit system is 
better and more flexible, as it is possible to 
use, as inductances, some coils, which may be 
plugged in to cover the desired band of 
wave -lengths. It should be noted that all 
the experiments have been carried out using 
a loop aerial 22" square, which is shown in 
one of the photographs. 

Fig. 1 shows a circuit which works well 
and consists of two stages of radio -frequency 
amplification and detector. Of course, an 

To 
loop 

aerial 

zd? 

Fig. 1 Is a Radio -Frequency Amplifier Circuit Using Tuned Plate Circuits 
Which Gives a Very High Amplification. Only Two Stages May Be Used, for 
Oscillations Start Easily in Such an Amplifier and Become Difficult to Control. 
The Coils 1 Must Be of the Proper Size for the Wave -Length That Is to Be 
Received. In This Circuit 1 Represents Honeycomb Coils; 2, Some Small 
Variable Condensers of About .0003 M. F.; 3 Are Some Fixed Condensers of 
About .00025 M. F. Capacity, While the Resistances 4 Are Grid -Leaks Having 
a Value of 1 Megohm. The Potentiometer 5 May Be of Any Type Having a 
Resistance of 200 to 400 Ohms. The Condenser 6 Acts as a By-pass for the 

Oscillations, and May Be of About .002 M. F. Type. 

audio -frequency amplifier may be added to 
operate a loud speaker. The only drawback 
in an amplifier of this kind is the necessity 
of tuning each stage separately; however, the 
advantages, namely, selectivity and greater 
amplification, are, we think, worth the 
trouble of such tuning, especially if one con- 
siders that with the tuning condenser of the 
loop circuit, this makes only three controls, 
which is the same number as in a regular 
regenerative receiver. The circuit of Fig. 1 

is well adapted to reception with loop aerial, 
but may be used with an ordinary set. If 
one does not want the added controls, some 
transformers may be used as in Fig. 2. The 
transformers may be wound on formers 
equipped with pins and fitting into V.T. 
sockets so that one may easily be substituted 
for another to cover different sets of 
wave -lengths. 

The transformers that we found best are 
those wound in sections with the primary 
between the divided secondary. Fig. 3 shows 
those which worked best on 200 meters. The 
effective range over which the amplifica- 
tion was constant was found to be about 
175 to 240 meters. The next band of wave - 
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FIG.2 

Fig. 2 Shows the Connections of a Radio -Frequency Amplifier Using Trans- 
formers Between the Tubes. These May Be Constructed According to the 
Data Given in This Article and as Many as Three or Four Stages May Be 
Used to Increase the Sensitiveness of the Amplifier. The Last Vacuum Tube 
on the Right is the Detector, Which May be Followed by an Audio -Frequency 
Amplifier if Very Loud Signals Are Desired to Operate a Loud -Speaker. The 
Constants of the Circuits Are as Follows: 1 Is a Radio -Frequency Trans- 
former; 2 Is a Grid Condenser of .00025 M. F. Capacity; 3 Is a Grid -Leak 
of About 1 Megohm; 4 Is a Potentiometer of 300 to 400 Ohms; and 5 Is a .009 

M. F. Fixed Condenser. 
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Fig. 5. Combined Radio and Audio -Frequency Amplifier. First Stage of Radio - 
Frequency Uses a Transformer, While the Coupling Between the Second 
Stage and the Detector Tube Is Made By Means of a Vario -Coupler, the 
Secondary of Which Should Be Wound in the Same Direction as the Primary. 
The Following Are the Constants of the Circuit: 1 Is a Radio -Frequency Trans- 
former; 2 Is a Coupler With Units and Tens Switch; 3 Is the Secondary of 
Coupler Wound With 20 Turns; 4 Is a Fixed Condenser of .00025 M. F. Capac- 
ity; 5 Is a Grid -Leak of About 1 Megohm; 6 Is an Audio -Frequency Trans- 
former; 7 Is a 1 M. F. Condenser; 8 Is a S00 to 400 Ohm Potentiometer; 

and 9 Is a .002 M. F. Fixed Condenser. 

lengths is covered by the transformer No. 2 
of Table 1. It has seven slots, as shown in 
Fig. 4, and covers the range 200 to 400 me- 
ters. From about 360 to 575 meters the same 
size former is used, but with 30 turns iri 

each slot, that is, 90 turns for the primary 
and 120 for the secondary. For the next 
band of wave -lengths up to 800 meters, 40 
turns in each slot is suitable. Above this 
length resistance coupling may be used. If 
it is desired to receive the broadcasting sta- 
tions only, transformers may be made that 
will amplify best at 360 meters. They 
should be of the same design as described 
previously with only 5 slots cut on the former 
and wound with 84 turns for the primary and 
126 for the secondary. As may be seen in 
the drawings, the sections of the primary 
are sandwiched in between those of the 
secondary. To pass the wire between the 
various sections it is best to cut on the 
former a longitudinal slot, in which the wire 
lies, passing under the sections of the pri- 
mary. See Fig. 4. For the winding No. 38 
or 40 silk -covered wire is suitable. 

A radio -frequency amplifier, using trans- 
former coupling and feed back, is shown in 
Fig. 5. This set consists of two stages of 
radio -frequency, detector and one stage of 
audio -frequency amplification. The trans- 
former is used in conjunction with a vario - 
coupler to obtain a regenerative action, and 
added amplification, with the detector tube. 
Another set which was recently in operation 
but which has been discarded since the ad- 
vent of the super -regenerative circuit is 
shown in Fig. 6. It consists of two stages 
of radio -frequency, as illustrated in the dia- 
gram, Fig. 1, with detector and two stages 
of audio -frequency amplification. In New 
York City, on the small loop described 
previously, we can get stations in Con- 
necticut, New Jersey and Pennsylvania, while 
sometimes on good nights stations up -state 
and in M2ssachusetts come in readable. 

The diagram Fig. 7 is that of an amplifier 
that was designed to cover the whole range 
of wave -lengths from 160 meters up to 
25,000 meters. It is a combination of the 
tuned circuit and resistance system. By 
means of switches mounted on the same 
shaft and operated by a single knob, different 
values of inductances can be introduced in 
the circuit and connected in parallel with a 
variable condenser providing the necessary 
means of tuning in each stage. Two dif- 
ferent coils mounted at right angles cover 
the range from 180 to about 1,000 meters, 
while the resistance coupling is used for the 
long wave -lengths. 

Such a system is practical for the amateur 
who can only afford to build one amplifier, 
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Fig. 7. Such an Amplifier May Be Used for Any Wave -Length. A Switching 
Arrangement Is Used, Which Changes the Tuned Circuit Coupling for Short 
Waves to the Resistance Coupling for Longer Waves. The Switches May Be 
of Any Type and Equipped With a Rod Moving Them All Simultaneously. 
In This Circuit 1 Is a .0003 M. F. Variable Condenser; 2 is an L 76 Honeycomb 
Coil With a Tap at the 40th Turn; 3 an L 200 Honeycomb Coil With a Tap at 
the 100th Turn; 4 a 70,000 -Ohm Resistance; 6 a .00025 M. F. Fixed Con- 
denser; 6 a Grid -Leak of About 2 Megohms; 7 a 300 -Ohm Potentiometer; 8 a 
1 M. F. Condenser; 9 Are Switches Mounted on the Same Shaft; 10 is a .002 

M. F. Fixed Condenser; and 11 is a .00015 M. F. Fixed Condenser. 

and it may be so constructed as to have two 
or three stages of radio -frequency amplifica- 
tion. If more than two stages are used, a 
separate potentiometer should control the 
grid potential of the first tube. From all 
these experiments we concluded that the 
most efficient system of radio -frequency am- 
plification on short waves was the tuned cir- 
cuit coupled system, giving greater selectivity 
and amplification, both of which are highly 
desirable in an amateur station. If one is 
willing to sacrifice a little of the efficiency 
for a gain in simplicity the transformers 
will offer a convenient means of coupling, 
although the necessity of changing the va- 
rious transformers is also a complication that 
is to be taken into consideration; soldering 
of the contacts is also necessary for good 
results. 

When high amplification is desired, a 
higher plate voltage will be necessary with 
the use of C or grid battery connected, as 
shown in dotted lines in Fig. 5. However, 
a B battery of 45 to 80 volts is quite 
sufficient. It is generally necessary to con- 
nect a by-pass condenser of large capacity 
across the B battery, as the resistance of 
the cells increases with age and introduces 
in the plate circuit an undesirable damping 
effect. In fact, if an amplifier is properly 
constructed and if good batteries are used it 
should be silent. When noises are heard 
they are generally caused by defective cells 
in the B battery, irregular current from the 
A battery, or bad contacts somewhere. The 
presence of bad contacts may be ascertained 
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Fig. 9. Constructional Details of the Inter -Tube 
Transformers Are Given in This Sketch. As May 
Be Noted, the Primary Winding is Wound in Sec- 
tions Sandwiched Between Those of the Secondary. 

by knocking the table ; this causes violent 
crackling sounds in the telephone, showing 
that some wires are not well fastened and 
vibrate. The batteries may be verified with 
a voltmeter and replaced if ineffective. 

As it is important to have maximum po- 
tential impressed upon the grid of the first 
tube the tuning of the loop or secondary of 
the tuner should be made with as much 
inductance and as little capacity as possible. 

In resistance amplifiers, which amplify 
wave -lengths above 800 meters when tubes 
with low internal capacity are used, the re- 
sistance of the plate circuit should be non - 
inductive of 80,000 ohms each, with a B bat- 
tery of 80 volts. The coupling condensers 
may be of .00025 M.F. capacity, as shown in 
Fig. 7. In such a circuit the variable con- 
densers should have a very low zero capacity 
and be tuned to minimum when the re- 
sistance coupling is in use. 

All these experiments were carried out 
with tubes having low internal capacity. 
such as the AP or Myer's RAC3 audion. If 
other makes of tubes are used the results 
may not be the same, but it would be easy to 
change the windings of the transformers 
slightly to meet with the characteristics of 
the tubes. 

TABLE I 

Transformer 
No. Characteristics 

Effective 
Range 

of W. L. 
Observations 

i 3 Slots. 
Prim. 36t. Sec. 60t 

175-240 Tube oscillates but 
may be easily 
controlled with 
potentiometer. 

2 7 Slots -A. 
Prim. 60t. Sec. 90t 

200-400 Same as above. 

3 5 Slots. 
Prim. 80t. See. 90t. 

340-460 Only -jig ' space be - 
tweeu each sec- 
tion. Fairly 
good. Oscillates 
on about 375 M. 
Can be controlled. 

4 7 Slots -B. 
Prim. 51t. Sec. 60t 

200-375 Same as No. 1. 

5 Wound in 1 layer. 
Prim. between 2 sec- 

tions of secondary 
Prim. 70t. Sec. 1201. 

290-430 Good. 

6 Flat. Prim. and Sec. 
wound in 2 slots 
close together. 

Prim.120t. Sec. 180t. 

460-650 Circuit does not os- 
ciliate over en- 
tire range. 

7 Wound in I layer. 
Prim.and Sec. side 
by side. 

Prim. 50t. Sec. 80t. 

200-300 Oscillations dits. 
cult to control. 
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WGV, Broadarseng Station of 
the Interstate Fleztric Co., New 
Orceana, La., Transmits a 
Da ly Schedule of Weather, 
Lectures, Market Reports, 
Mimic, News Bulletins and 
Special Features, With Chapel 
Service on Sunlsys. Reported 

Ieard a Ttouaand Miles. 

WTAA Broadcasting Station of 
the Dalles News, and Dallas 
7oural (4. H. Belo & Co.), at 
Da]as, _etas. This Station 
Fuanishes a Daily Program on 
360 snd 485 Meters. A 100 - 
Watt Trensmitter With Aerial 
arc Coun:erpoise,Gives a Range 
of _60 Mies Consistently, Max. 

1.500 Miles. 

WOE Broadcasting Station of 
the titan: as Light & Power 
Co., Fine Bluff, Ark. This 
Station Broadcasts Baseball 
Scores Day from 6.30 to 7.30 
P.M. .n 160 Meters. They 
Radiate 61, Amperes and Have 
Beea lewd in Nearly Every 

State in the Tnian. 
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RADIO 
THERE are so many broadcasting 

stations which have forwarded in- 
formation, that we regret we have 

only space enough to print a very few. 
Those stations which have been courteous 
enough to submit photographs will find 
that the photos will he published in due 
time. The stations listed on this sheet will 

BROADCAST.................................................. 

not be published in the next issue. We 
would suggest to our readers that the map, 
locations indicated on this page are for the 
special supplement map given free with the 
May issue of SCIENCE AND INVENTION. At 
a great expense this list of the stations has 
been practically completed as far as corn - 

ADDITIONAL 

mercial broadcasting stations are 'concerned. 
We will present our readers with additional 
information on the new stations. as. it is 
brought to our attention. Address all : com- 
munications to Editor Radio Broadcast, 
c/o SCIENCE AND INVENTION MAGAZINE, 
New York City. 

BROADCASTING STATIONS NOT PREVIOUSLY LISTED 
Call 

Letter Name City State 
KFAY W. J. Virgin Milling Co Central Point, Ore.. 
KFBH Thomas Musical Co Marshfield, Ore 
KFBJ Idaho Radio Supply Co......Boise, Idaho 
KFBK Kimball -Upson Co Sacramento, Cal.... 
KFBL Leese Bros Everett, Wash 
KFBM Cook & Foster Astoria, Ore 
KFBN Bosch Radio Corp (Portable.) Cal. 
KFDB john D. McKee San Francisco, Cal.. 
WIAZ lectric Supply Sales Co Miami, Fla. 
WJAN Peoria Star -Peoria Radio 

Sales Co Peoria, Ill 
WJAP Kelley -Duluth Co Duluth, Minn 
WJAQ Capper Publications. Topeka, Kansas 
WJAR The Outlet Co. (J. Samuels 

& Bro.) Providence, R. I.... 
WJAS Pittsburgh Radio Supply 

House Pittsbu h, Pa 
WJAT Kelly-Vawter Jewelry Co.... Marshal Mo 
WJAU Yankton College Yankton, S. Dak... 
WJAX Union Trust Co Cleveland, Ohio.. , . 

WJAZ Chicago Radio Laboratory Chicago, Ill...,..... 
WKAD Charles Looff (Crescent Park)EastProvidence,R.t. 
WKAG Edwin T. Bruce, M.D Louisville, Ky 
WKAH Planet Radio Co West PalmPalm Beach. 

WKAJ Fargo Plumbing&Heating Co Fargo, N. Dak 

Wave Map 
Length Location 

Call 
Lett,,r Name City and State 

Wave Map 
Length Location 

360 H-4 WKAK Okfuskee County News Okemah, Okla 360 T-28 
360 G-3 WKAL Gray & Gray Orange, Texas 360 Z-30 
360 H-10 WKAM Hastings Daily Tribune Hastings, Nebr 360 N-26 
360 M-4 WKAN Alabama Radio Mfg. Co..... Montgomery, Ala..,. 360 W-37 
360 B-6 WKAP Dutee W. Flint Cranston, R. I 360 K-50 
360 D-5 WKAQ Radio Corp. of Porto Rico. ..San Juan, P. R 360 
360 WKAR Michigan Agriculture College East Lansing, Mich. 360 K-38 
360 0-3 WKAS L. E. Lines Music Co Springfield, Mo..... 360 R-30 
360 AD -45 WKAT Frankfort Morning Times Frankfort, Ind 360-485 N-36 

WKAV Laconia Radio Club Laconia, N. H 360 H-49 
360 N-34 WKAW Turner Cycle Co Beloit, Wis 360 L-34 
360 F-31 WKAX William A. MacFarlane Bridgeport, Conn... 360 L-48 
360 P-28 WKAY Brenau College Gainesville, Ga 360 U-40 

WKAZ Landau's Music & Jewelry Co.Wilkes-Barre, Pa 360 L-46 
360 K-50 WLAB George F. Grossman Carrollton, Mo 360 P-30 

WLAC North Carolina State College.Raleigh, N. C 360 S-45 
360 M-47 WLAD Arvanette Radio Supply Co -Hastings, Nebr 360 N-26 
360 P-30 WLAF Johnson Radio Co Lincoln, Nebr 360 N-27 
360 L-27 WLAH Samuel Woodworth Syracuse, N. Y..... 360 J-45 
360 L-41 WLAJ Waco Electrical Supply Co Waco, Texas 360 Y-26 
360 M-35 WMAD Atchinson County Mail Rock Port, Mo 360 0-28 
360 K-50 WMAH General Supply Co Lincoln, Nebr 360 N-27 
360 Q-37 WMAM Beaumont Radio Equipment 
360 AC 45 Co Beaumont, Texas... 360 AA -29 
360 F-27 WNAL R. J. Rockwell Omaha, Nebr 360 N-28 

ELABORATED LIST GIVING TIME AND NATURE 
Call Wave 

Letter Name City State Length 
W BAZ.... Times Dispatch Publishing Co Richmond, Va 360 

Weather, lectures, market reports. 
music, vocal and instrumental 
talent, baseball scores, news 
bulletins on Mondays, Wednes- 
days and Fridays 7.45-9.30 P. M. 
Tuesdays, Thursdays and Satur- 
days 7.45-8.00 P. M. Consistent 
range 500 miles. Maximum 1,000. 

WBL T & H. Radio Co Anthony, Kansas.... 360 
Lectures, market reports, music 

vocal and instrumental talent, 
sermons, special features, daily 
except Sunday, 8.50 A. M., 9.50 
A. M., 10.50 A. M., 11.50 A. M., 
1.15 P. M., 7.00-8.00. P. M. 
Sundays 4.00-5.00 P. M. Con- 
sistent range 400 miles. Maxi- 
mum 1,500. 

WBS D. May, Inc Newark, N. J 360 
Lectures, music, vocal and instru- 

mental . talent, sermons, baseball 
scores, news bulletins and special 
features, Mondays, Wednesdays 
and Fridays 7.30-8.00 P. M. 
Sundays,. 9.00-10.30 A. M., and 
1.00-3.00 P. M. Consistent range 
50 miles. Maximum to date, 100. 

WBT Southern Radio Corp Charlotte, N. C 360 
Weather, time signals, lectures, 

market reports, music, vocal and 
instrumental talent, sermons, 
baseball scores, news bulletins 
every day except Sunday, 11.00 
A. M., 6.00 P. M., 8.00-10.0.5 
P. M. Sundays 11.00 A. M. and 
8.00 P. M. Consistent range 300- 
500 miles. Maximum 1,500. 

WBU City of Chicago Chicago, Ill 360 
Lectures, news bulletins, special 

features Mondays, Wednesdays 
and Fridays 10.15 A. M., 12.45 
P. M., 3.30 P. M., 4.45 P. M., 
7.30 P. M., Tuesdays, Thursdays 
and Saturdays 10.15 A. M., 12.45 
P. M., 4.45 P. M. Consistent 
range 300 miles. Maximum 500. 

WBZ Westinghouse Elec. & Mfg. Co Springfield, Mass.... 360 
Bedtime stories, time signals, lec- 

tures, market reports, music, 
vocal and instrumental talent, 
sermons, baseball scores. news 
bulletins, special features every 
day except Sunday, 7.30-9.00 
P. M. Sundays 8.00-9.00 P. M. 
Consistent range 1,500 miles. 
Maximum 2,000. 

WCAB... Newburgh Daily News Newburgh, N. Y 360 
Weather, lectures, music, vocal and 

instrumental talent, sermons, 
baseball scores, news bulletins, 
and special features 9.15-11.00 
A. M., 12.30-12.50 P. M., 2.15 - 

OF BROADCAST (Continued from previous issues) 
Call Wave 

Letter Name City State Length 
WCAB.... Newburgh Daily News-Cont. 360 

2.30 P. M., 4.15-4.30 P. M., 
7.30-9.00 P. M., on Mondays, 
Tuesdays, Wednesdays and Fri- 
days. Thursday and Saturday 
evenings have been given to 
WBAY, the new station of the 
A. T. & T. Co., and WJZ of 
Newark. Consistent range 100 
miles. Maximum 600. 

WCAC....John Fink Jewelry Co Fort Smith, Ark 360 
Lectures, music, vocal and instru- 

mental talent, sermons and spe- 
cial features every day except 
Sunday, 5.00-6.00 P. M., Friday 
8.00-10.00 P. M. Sundays 3.00 
P. M. Consistent range 200 
miles. Maximum 1,000. 

WCAH....Entrekin Electric Co Columbus, Ohio 360 
Weather, lectures, market reports, 

vocal and instrumental music, 
sermons, baseball scores, news 
bulletins and special features 
Tuesdays and Fridays 7.00-9.00 
P. M., Wednesdays, Thursdays 
and Saturdays 7.00-8.00 P. M. 
Every day except Sundays, 4.30 
(weather reports) Sundays 10.30 
A. M. and 12,30 P. M. 

WCAJ....Nebraska Wesleyan University University Pl., Nebr. 360 
Weather, lectures, market reports, 

vocal and instrumental music 
daily at 12.00 M., daily except 
Saturdays and Sundays 4.00 
P. M., and on Tuesdays and 
Thursdays 9.30 P. M. Con- 
sistent range 100 miles. Maxi- 
mùm 700. 

WCAK....Alfred P. Daniel Houston, Texas. 360 
Lectures, music, vocal and instru- 

mental: talent, sermons and 
special features daily 7.00-7.15 ; 

P. M. Wednesdays 8.00-9.00 
P. M. Sundays 3.00-4.00 P. M. 
Consistent range 150 miles. Max- 
imum 500. 

W DAA.... Ward -Belmont School Nashville, Tenn 360 
Lectures, music, vocal and instru- 

mental talent, sermons. Irreg- 
' ular hours by announcement in 
press. 

WDAC....Illinois Watch Co Springfield, Ill ' ' ' 485 
Weather and time signals 12.00 M 

. and 9.15 P. M. daily Consistent 
range 300 miles. Maximum 600. 

WDAE.... Tampa Daily Times ' Tampa, Fla 360-485 
Lectures, market reports, music, 

vocal and instrumental talent, 
baseball scores, news bulletins 
and 'special features Wednesdays 
and. Saturdays 8.00-10:00 P. M. 
Eastern time. Maxinsuni range 
1,000 miles. 

(To be continued in the next issue -Save these as they will not be repeated.) 
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NO. 9-HOW TO FIND OUT WHAT IS IN THE AIR, AND WHEN 
THOSE who use rural telephone lines 

have learned to distinguish the rapid 
series of clicks that show that the rest 
of the subscribers are taking down 
their receivers to listen in. In its 

lowest form, the desire to find out what is 
going on when it does not concern the listener 
may be obnoxious or even vicious, but the 

-- 

LONDON 

ether with an entirely legitimate purpose and 
in an inoffensive manner. 

The beginner who interests himself only in 
listening to the price of eggs or the something - 
or -other blues has little exploring to do. He 
turns to the radio programs in the newspaper 
and selects what he wishes to hear. The 
location of the station, the call -letters or 

HAVANA 

wise nearly always falls on deaf ears. Even 
people who play bridge and bet on horse 
races sometimes take no interest in sitting 
down to a radio receiver, starting at one 
hundred meters or less and prowling gradually 
up, pouncing on such game as is suspected to 
be hiding in the jungles of the air, and being 
pounced on by numerous other things that 

ARL[ NAA 

To the Radio Enthusiast, Who Has a Fairly Good Receiving Set, and Who Learns How to Use It to the Best Advantage. There Is Practically No Limit to the Distance Over Which He May Hear Radiophone and Radio Telegraph Stations. It Is Not an Uncommon Performance for First Class Amateur Receiving Stations to Pick Up Signals from Foreign Shores. More and More Amateur Stations in the East Are Picking Up the Middle and Far West Radio Stations and Vice Versa. 
fact that there exist colleges, research workers 
and explorers indicates that the longing to 
discover new information is fundamental 
even in the higher types of men. The reason 
that the high -brow has better standing than 
the eavesdropper is that he pries into the 
personal affairs of the ancient Abyssinians 
or the inhabitants of the polar regions instead 
of into those of the neighbor next door. 

Governments, while they do not advertise 
the fact, listen in on each other's radio com- 
munications even in peace times. Some of 
them seek inside information by methods 
involving more of subterfuge. These facts 
are adduced not to encourage radio beginners 
to spend their time in picking up messages 
that are none of their business, but rather to 
Stimulate interest in exploration of . the 

name by which it may be identified, the hour 
at which it will transmit and the wave -length 
employed are all stated. He probably has a 
short-wave receiver, that being the type 
most employed for picking up radio telephone 
broadcasts. If so, his exploration is limited 
to the wave band between 150 and 600 meters 
probably. His two problems are to get his 
station and to avoid getting others at the 
same time. Having a definite objective and 
definite directions for reaching it, he loses 
all the real fun of exploration, which lies in 
venturing into unknown places and dis- 
covering unknown things. 

Very early in the game I procured appa- 
ratus that would cover all the wave -lengths 
employed by the stations of the world. I 
learned the code. Advice to go and do like - 

were not known to exist. No doubt their 
sensitive natures cannot stand real excite- 
ment. 

With my little old loose -coupler and crystal 
detector it is not difficult to cover its entire 
range. It has a circle of switch points on a 
panel at the front. By turning a knob I 
turn the switch tongue and add to or sub- 
tract from the inductance in the primary 
circuit, thereby adjusting it to receive longer 
or shorter waves. On the end of the secondary 
coil, which telescopes into the primary, is a 
circle of switch points similar, but fewer in 
number. The knob and tongue here adjust 
the secondary circuit to the primary. 

I put the tongue of the secondary switch 
(Continued on page 705) 
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In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed 
to this Department cannot be answered free. A charge of 25c is made for all questions where a personal answer is desired. 

REGENERATIVE CIRCUIT 
(67) Harold Arnold, Unionville, Conn., requests: 

. 1. A regenerative hook-up, using a vario - 
coupler and a variometer for tuning. 

A. 1. The regenerative hook-up which you re- 
quested is given herewith. 

VARIO- 
COUPLER 

RHEOSTAT 

PTO GROUND 

STORAGE 
BATTERY 

VARIABLE CONDENSER 

VARIOMETER 

'B' BATTERY 

PAUDION 

F PHONES 

A Simple Form of Short Wave Regenerative Tuner 
Is Shown Herewith, Employing a Single Variometer 

to Tune the Plate Circuit. 

LONG DISTANCE RECEPTION 
(68) Jose A. Perez de Lebrija, Mexico City, 

Mexico, asks: 
Q. 1. What is the simplest kind of a receiving set 

that I can use to receive the music and concerts from 
New York, at my home in Mexico City? 

A. 1. Since you are over 2.000 miles from New 
York City, it will take quite an elaborate receiving 
set to receive from there with any degree of consist- 
ency. We would suggest that you use a set such as 
was illustrated on page 156 of the June issue of 
SCIENCE AND INVENTION, and connect to this some 
type of power amplifier. 

OSCILLATION TRANSFORMER 
(69) Paul H. Montgomery, Albany, Mo., asks: 
Q. I. How should I wind the secondary of an 

oscillation transformer to be used in a transmitting 
circuit with 'a I K. W. transformer? The primary 
consists of one turn of copper ribbon 12 inches in 
diameter. 

A. I. The secondary of your oscillation trans- 
former should be wound with eight turns of copper 
ribbon Made up in a pancake shape. Use the same 
size ribbon as is on the primary. The outside diam- 
eter of this coil should be the same as that of the 
primary coil. Clips must be used for changing the 
inductance in order to tune your set to its highest 
efficiency. 

ANTENNA HEIGHT 
(70) J. Merriwether, Fort Wayne, Ind., wants to 

know: 
Q. 1. If it is' true that with a higher antenna the 

static becomes worse. 
A. 1. It is true to a certain extent that 

the higher the antenna the greater the 
static, but the increase is so little that it 
would hardly be noticeable when corn 
pared with the increase in signal strength 
which would be obtained from ahigh aerial. 

Q. 2. Would 150 feet be too high? 
A. 2. We would say that 150 feet would 

be none too high, although aerials as low 
as 20 to 25 feet have given good results. 

As a matter of fact, the efficient height 
of an antenna depends upon the nature 
of the surrounding country.' If you are in 
a forest or in a city with high buildings, 
your antenna, for best results, should be 
higher than any of the surrounding objects. 
If, on the other hand, you are out on a 
Level plain, a low antenna may very well 
be used. 

CANNOT RECEIVE RADIOPHONE 
(71) Lee R. Marks, Savannah, Ga., 

asks: 
Q. 1. Can you tell me why I cannot re- 

ceive radiophone broadcasts with my set 
which was constructed in accordance with 
the diagram on page 156 of the June issue 
of SCIENCE AND INVENTION? I can receive 
telegraph very plainly. 

A. 1. Since you say that you are able 
to receive spark signals over your receiv- 
ing set, all we can see is that you have 
not properly adjusted the tuning for any 

telephone station which may be within your range. 
Q. 2. My radio -frequency transformers are rated 

to include wave -lengths of 5,000 meters. Must I 
change my short-wave set in any way to do this? 

A. 2. In order to receive wave -lengths over 500 
meters it will be necessary to load the circuits, but 
for average radiophone broadcasting this will not be 
necessary as most of the stations transmit on a wave- 
length of 360 and 485 meters. 

STATIC AND CRYSTAL DETECTORS 
(72) H. Mather, Chicago, Ill., asks: 
Q. 1. What is static? 
A. 1. Static is electricity present in the air. 
Q. 2. Must the adjustment of a crystal detector 

be changed for every different station to be received 
from? 

A. 2. No, unless you jar it out when tuning. 
Q. 3. Would a stranded wire which would make 

contact with the crystal in several places, be better 
than a single wire? 

A. 3. A stranded wire would not give better re- 
sults on a crystal detector than a fine single wire in 
light contact with the crystal, providing you use 
galena, which is generally conceded to be the best all- 
around crystal. The cat -whisker wire should have a 
light spring tension. 

Q. 4. Can a loop be used with a crystal detector 
to receive from a broadcasting station three miles 
away? 

A. 4. If you use a large enough loop antenna, say 
about 4 feet square, wound with eight or ten turns of 
wire, you might possibly be able to hear the broad- 
cast from a station three miles away, when using a 
crystal detector. 

AMPLIFIER PLATE VOLTAGE 

(73) H. A. Nicholson, Fowler, Mich., asks: 
. 1. What plate voltage do UV -201's require for 

best results? 
A. 1. UV -201 amplifying tubes generally operate 

on a plate voltage of anywhere from 45 to 100 volts. 
The exact voltage depends upon the characteristics 
of the tube, although generally the higher the voltage 
the greater the amplification. 

Q. 2. Referring to the diagram, Fig. 4 in the 
article on Radio Amplification in the July issue of 
SCIENCE AND INVENTION, should the leads marked 
T. 1. be connected directly to the same place in the 
detector circuit where I now connect my phones? 

A. 2. Yes. 

NO RESULTS FROM RADIO -FREQUENCY 
AMPLIFIERS 

(74) Ralph Blackman, Chattanooga, Tenn., says 
that he has had trouble in making radio frequency 
and audio frequency amplifiers work and asks: 

Q. 1. Please give me a little help in this line. 
. A. 1. Radio -frequency amplification for the 
amateur is a rather ticklish proposition, unless he is 
quite familiar with the operation of radio apparatus. 
We : believe that you will get much better results, 
and learn a lot more about radio, if you proceed with 
the following method. 

Hook up your vario -coupler with the detector bulb, 
and get this set working well. Learn how to operate 
it to its greatest efficiency, and also note any charac- 
teristics of the bulb and set which make themselves 
evident. Next, add one step of audio -frequency 
amplification, and proceed in the same manner. 
Then your radio -frequency may be added, and we 
are sure you will be able to obtain results. 

Q. 2. Please give a diagram for one step of radio - 
frequency amplification, a detector, and one step of 
audio -frequency amplification. 

A. 2. A circuit diagram as requested is given 
herewith. 

VARIOMETER CIRCUIT 
(75) Jas. Norwood. Upper Montclair, N. J., re- 

quests: 
Q. 1. A circuit diagram for a variometer and 

crystal detector. 
A. 1. We are giving herewith the hook-up re- 

quested by you. 
Q. 2. Would a variable condenser improve this 

set? 
A. 2. Yes. The variable condenser connections 

are indicated in the diagram. 

VARIABLE 
COND. 

VARIOMETER 

.e- GROUND 

A Simple Crystal Detector Circuit Using a Variom- 
eter and a Variable Condenser for Tuning, Is Given 

Above. 

AEPIAL' 

FIxFn COND. 

WHAT CONSTITUTES COUPLING? 
(76) Elie Siegmeister, Brooklyn, N. Y., asks: 
Q. 1. Why is it that my vario -coupler gives no 

coupling? I only hear signals when the rotor is hori- 
zontal, and when I turn it they gradually die out. 

A. 1. If you hear signals when the rotor of your 
vario -coupler is horizontal and they gradually die out 
until, when the rotor is perpendicular to the stator, 
you hear nothing, this shows that you are getting 
coupling. The reason that the rotor is arranged so 
that it may rotate within the stator is to provide a 
variation in the inductive relation between the two. 

Q. 2. I do not hear any amateurs' stations. Why? 
My aerial is 180 feet long by 30 feet high. 

A. 2. The wave -length of your antenna is ap- 
proximately 225 meters, and this is the reason that 
you do not get any amateur stations. We would 
advise you to cut it down to about 125 feet. 

Q. 3. What is the wave -length of WVP, and how 
can I receive from them? 

A. 3. The wave -length of WVP is 1,450 meters. 
To receive from them we would advise you to wind 
two coils, 4% inches in diameter and 7 inches long 
with No. 24 wire, and use one in the primary circuit 
and one in the secondary. This is necessary in order 
to balance the circuits. They may be arranged in 
inductive relation to each other, or at right angles. 

SET WON'T WORK 
(77) Calvin H. Ling, Iowa City, Iowa. says: 
I constructed a two -slide tuner, 12 inches long by 

5 inches in diameter, and hooked it up according to a 
diagram in the May SCIENCE AND INVENTION, but 
did not get results. He asks: 

Q. 1. Can you tell me how to make it work? 
A. 1. There is no reason why your set should not 

work if you have constructed the set carefully and 
wired it correctly. Make sure that the posi- 
tive side of the "B" battery is connected 
to the plate, and that all connections are 
either clamped tightly in binding posts 
or soldered. 

Also be sure that your "B" battery is 
in good condition. 

Are you sure your tube is in working 
order? If possible, obtain another tube 
that you have heard receive signals, and 
try it in place of the one you are now using. 

We would advise you to use a tuner 
about 3 inches in diameter by 5 inches 
long, wound with No. 22 DCC wire. You 
should also try adjusting your grid leak. 

Radio freq. amplifying transf. Audio freq. 
Grid cord. amplifying transf. 

'B' battery \seise' 
.1! ill." 

Storage battery 

This Circuit Gives the Connections Necessary for One Step of Radio -Frequency 
Amplification, a Detector and One Step of Audio -Frequency Amplification Using 
Common A and B Batteries. The B Battery Should Have a Voltage of 40 to 60 

Volts With a Tap at 24 Volts. 

RECEPTION WITHOUT TUNER? 
(78) Willard Lolbers, Bethesda, Ohio, 

says: 
I have a vacuum tube unit, a variable 

condenser, a pair of phones, and an aerial 
He asks: 

Q. 1. Can I receive message with'this 
set? 

A. 1. You will need a tuner of some 
kind, preferably a vario -coupler for sim- 
plicity, in order to receive radiophone. 

Q. 2. Will an A. C. line parallel to my 
aerial make any difference in reception? 

A. 2. Running your aerial parallel to 
an A. C. line will induce a very bad and 
annoying hum in the receivers when the 
set is in operation. 
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Swimming Device 
(No. 1,422,071, issued to George 

Gail Allenbaugh) 
This swimming device is of the 

knock-down type, and may be readily 

Mr.811M1a 

assembled or dissembled without the 
use of wrenches or other tools. It is 
adjustable to the sides of the individual 
using the same, and the buoyant 
floats may likewise be regulated to 
suit the particular requirements of 
the user. Essentially it consists of a 
frame on which is mounted a tail fin 
and a cross -bar to operate this tail fin. 
There are three buoyant members 
locked in place by means of wing nuts, 
and a pair of crank arms to be grasped 
by the user are connected by means of 
gears to the propeller. The buoyant 
members are inflated for use. 

Apparatus for Raising Sub- 
merged Vessels 

(No. 1,428,538, issued to Frederick 
W. Ebeling) 

In raising vessels by this system 
the diver goes down to the submerged 
vessel and closes up the hatchway and 
other communications of the hold 

with the water outside. Pipes are 
then connected to the sunken vessel, 
and compressed air is pumped in from 
a vessel on the surface. This air thus 

forces the water out of the hold, 
reducing the water -level there, and 
gives buoyancy to the vessel, causing 
it to rise, but as the vessel rises, the 
hydrostatic pressure of water acting 
on the outside decreases, and the air 
pressure within naturally increases, so 
that the deck is subject to severe 
stresses. By means of automatic 
relief devices, the inventor proposes 
to relieve the air pressure in the hold, 
as the hydrostatic pressure decreases 
when the vessel rises to the surface. 
The water itself acts as the trap or 
valve, permitting the air to escape as 
its pressure is lessened. 

Photographing Orchestra Con- 
ductor for Movies 

(No. 1,422,909, issued to Eugene 
Wolff) 

The movements of an orchestra 
conductor when thrown upon the 
screen are exhibited in two rows of 
motion picture representations. One 

row shows the conductor being exhib- 
ited to the musicians, that is, his back 
is toward the musiciáns. The other 
shows the front representation of him 
exhibited to the audience. These are 
taken simultaneously on one film by 
means of three reflectors or mirrors; 
one being turned toward the con- 
ductor's back, another toward his face, 

and a third between the two, so as to 
reflect one series of representations 
into the camera, and permit the other 
to pass into the camera also. This 
mirror placed just in front of the 
camera is above the rays of light 
reflected from the mirror showing the 
front of the conductor as illustrated. 

Suspended High -Speed Railway 
(No. 1,422,394, issued to Rudolf 

Wagner) 
In suspended railways heretofore 

constructed, speeds of forty or fifty 
miles per hour were the maximum 
attained. The inherent impediment 
to existing systems is the fact that a 
certain amount of adhesion, i. e., by 
wheel drive is necessary; otherwise, 
there would be no traction. Conse- /,,, , .Tn'.^.T:n 

- Ee,MM& 
quently, with the increase of speed, 
the car had to be weighted so that it 
would stick to the track, which 
resulted in an expensive and heavy 
superstructure. In the present device, 
an airplane engine and propeller is to 
be employed for furnishing the power. 
Planes on the side of the body of the 
car will enable the car to rise slightly 
from the rails, minimizing friction and 
weight. The running wheels them- 
selves may be made of ebonite, skin, 
cork, or may have pneumatic tires. 
In this way a steady run free from 
shock and extremely high speed is to 
he achieved and the load on the 
superstructure is relieved. 

Method of Producing Color 
Effects 

(No. 1,423,089, issued to Allerton S. 
Cushman) 

Undoubtedly with this device the 
inventor can produce some very vivid 
and wonderful effects. He employs a 
color screen revolved in front of a 
projecting lantern, containing sectors 
of rainbow colors interposed with 
opaque sectors. If a bundle of white 
paper streamers, as shown in the 
illustration, is agitated by means of 
an electric fan and the colors are 
projected upon the same, the result 
is a display of unusual beauty. Each 
change of position, every whimsical 

QI 

turn or twist of the different streamers, 
introduces a new color variation. A 
tumbler of water agitated in this 
projected stream of light appears to 
contain drops in varying colors. The 
speed of rotation of the disc as well as 
the speed of movement of the object, 
assist greatly in these color changes. 
The patent itself must be read to 
appreciate the full value of the 
invention. 

The inventor, for instance, says: 
"Assume that the rate of rotation 
of the disc is such that the successive 
periods of light emis ion through each 
plane are too short to satisfy the law 
of persistency of vision, a stationary 
or very slow moving object will ap- 
pear in the color of the mixed light 
composed. of the different light beams 
or in a pure white color. Assume 
now that the rate of motion of the 
beam is greater than that of the ob- 
ject and t iat the relativity of motion 
is such that a plurality of differently 
colored light beams will pass through 
their zones of action while the object 
passes through the same zone, the ob- 
ject will appear in the colors much 
like those of the rainbow." 

Sparking Toy 
(No. 1,422,073, issued to Louis V. 

Aronson) 
An animal's head, for instance, in 

the form of a cat, having eyes and ears, 
is mounted upon a spring wire handle. 
The eyes are made of transparent 

material with two opaque strips, and 
the ears are mounted on very simple 
hinges. A piece of pyrophoric metal 
bears upon a roughened file -like piece 
of metal, so that when the handle is 
pressed together rather quickly, 
friction upon the pyrophoric metal 
will produce sparks as in the ordinary 
gas lighters. The ears being mounted 
on simple hinges may be made to 
move by simply changing the position 
of the toy, which gives them a flapping 
action. The sparks produced by the 
pyrophoric metal give the device a 
lifelike appearance. This toy promises 
to be very successful. 

Power Propulsion Device 
(No. 1,422, 384, issued to Cassius M. 

Garrison) 
We certainly would like to see this 

device work on an airplane, inasmuch 
as the inventor's claims for his system 
do not seem logical. In a curved horn 
there is placed a continuous screw 
propeller, driven by an engine. The 

nozzle of this horn directs its stream 
of air against a cuplike disc, so that 
the air compressed by the continuous 
spiral propeller, is forcibly ejected 
against the interior of the cup, which 
by reaction is to assist the airplane 
in forward locomotion, or if the cup is 
tilted, the airplane should be. accord- 
ing to the inventor, more readily 
steered. The spiral propeller is to be 
used in addition to the regular pro- 
peller, and the device is to be dnven 
by the ordinary airplane engine. 
Instead of increasing the power with 
this device, the inventor would add 
a useless resistance to his machine. 

Multiple -Hull Boat 
(No. 1,422,542, issued to Frederick 

George Creed) 
Here is a vessel which is supposed 

to be easily manoeuvred, possesses 
greater ability, safety from sinking 
and greater facility for loading and 
unloading, and numerous other advan- 
tages over other craft. A ship com- 
prising a deck and a frame, is mounted 
flexibly upon three or more floats. 
These floats are shaped so as to permit 
them to pass easily through the water, 
and they may be turned about a more 

or less vertical axis for steering 
purposes, and about a horizontal axis 
for trimming the ship and checking 
rolling or pitching. The propellers 
are attached to the floats, and inclined 
planes are likewise secured to the 
floats. If desired, instead of water 
propellers, air propellers may be 
employed. The ship can turn in its 
own length. It possesses greater 
stability than the modern battleships, 
and cannot be as easily torpedoed. 

Access to the floats is at all times 
possible, the engine room and some 
of the crew's quarters being arranged 
there. 

Power Torpedo 
(No. 1,419,267, issued to Alexander 

T. Kasley) 
In the so-called automobile torpe- 

does now in use, the range at twenty- 
eight knots is about ten thousand 
yards. Inasmuch as the range in 
modern battles is approximately 
15,000 to 20,000 yards, these torpedoes 
become ineffective. In order to in- 
crease this range, a method was 
designed, whereby the torpedo would 
receive a much greater supply of 
energy. When charged the torpedo 
could be kept indefinitely in an inoper- 
ative condition without the necessity 

of recharging it just before use, as is 
now the case. The inventor has found 
that two chemical agents, such as 
metallic aluminum when acted upon 
by sodium hydroxide, liberates not 
only a great quantity of gas but 
also intense heat. This heat is em- 
ployed to generate steam and the 
steam and gas evolved is used to 
propel the torpedo in the usual 
manner. A spraying appliance for the 
sodium hydroxide solution is also 
made use of, which permits the liquid 
to act upon the entire mass of 
aluminum. 

Iceless Refrigerator 
(No. 1,422,365, issued to Charles L. 

Kik) 
In this device, the inventor employs 

what would seem to be an ordinary 
refrigerator, the walls of which are 
made in two divisions, between which 
are strips of porous material. Water is 
supplied to a pipe perforated with 
small holes, over which this porous 
material hangs, so that at all times it 
js completely saturated. At the 
'bottom of the chamber a drip pan 
Aid drain are placed. Air circulation 
is provided for, and at the top of the 

refrigerator is a fan which increases 
the supply of air. In order to permit 
this air to cool the interior of the 
refrigerator, it must first pass through 
the porous material sides, where due 
to the evaporation of the water, its 
temperature is sufficiently decreased 
to preserve the contents of said 
refrigerator. 

It is evident that a refrigerator of 
this nature will keep the contents of 
the icebox cool, at prac`ically no cost, 
the amount of water being ver slight 
indeed, merely enough to permit com- 
pletely saturrting the dangling fabric. 
Of course, operating the fan is a greater 
expense, butths need not occur ex- 
cept on very warm days, the natural 
evaporation making its use unneces- 
sary. Of course, beverages placed 
into a refrigerator of this nature, al- 
though cooled considerably below 
room temperature, would not be as 
cold as if they had been placed on a 
cake of ice. 
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HYDRAULIC PRESS 
(1325) Richard Hoyt, Jamaica, L. I., N. Y., wants 

to know: 
Q. 1. What is the principle of the hydraulic press? 
A. 1. The hydraulic press depends upon what is 

known as Pascal's principle," which states that, 
"The pressure applied to an enclosed fluid is trans- 
mitted equally in all directions, and without diminu- 
tion, to every part of the fluid and of the interior of 
the containing vessel." 

Q. 2. Please give a diagram of a simple hydraulic 

A Simplified Diagram Showing How a Hydraulic 
Press Operates Is Given Here. A Complete De- 
scription Is Given in the Text. If the Cross -Sectional 
Area of E Is 10 and That of P Ie 100, the Piston P 

Will Move Only One -Tenth as Far as E. 

press, showing how it works, and how the power is 
multiplied. 

A. 2. We give herewith a diagram showing the 
principle of the hydraulic press in the simplest pos- 
sible manner. In this we have a heavy piston or 
cylindrical block which fits into the larger cylinder 

A" in such a manner as to be water tight. In the 
smaller cylinder "B" we have another piston "E," 
which also fits very snugly. Now, when we move the 
piston "E" up by means of the lever "F," it opens 
valve " G" and draws up water or oil from the reser- 
voir "D." When we press down on "F," valve 
"G" closes, and the liquid is forced through the tube 
"C," opening the valve "H," and the liquid passes 
into the cylinder "A." Now when the handle "F" 
is drawn up again, the valve "H" closes and the same 
procedure is gone through again. When the cylinder 

A" is pumped full of liquid-that is, to the bottom 
of piston ' P "-a force will be applied to the bottom 
of the piston, which force is as many times the force 
applied to piston "E" as the area of the piston "P" 
is greater than the area of "E." If the cross-sectional 
area of the smaller piston is represented by "a," and 
that of the large one by "A," and the force applied 
to piston "P" is represented by "R," and that to 

R A 
piston "E" by "S." we have -_ -. 

S a 
For instance, take the area of "A" to be 100, and 

that of "a" to be 10; if we apply a force of one pound 
to piston "E," we have the following equation: 
R 100 --. Solving this, we find that "R" equals 10 

1 10 
pounds, or that 10 times the pressure is applied to 
piston "P" as is applied to piston "E." 

REMOVING PAINT FROM CLOTH 
(1326) Geo. E. Aubin,Woonsocket, R. I., requests: 
Q. 1. A formula or a method for removing paint 

from cloth without injury to the same. 
A. 1. When either paint or varnish has become 

dry, it is removed with difficulty. In such cases, soak- 
ing the article in strong ammonia water may answer. 
An emulsion formed by shaking two parts of ammonia 
water and one part of spirits of turpentine has been 
found very efficient. In fresh stains spirits of turpen- 
tine will often do the work. 

The following may also answer, although we would 
advise that you first make a test upon an old piece of 
cloth to determine whether or not the cloth would be 
injured. 

Acetone 16 parts 
Wood alcohol 16 parts 
Benzole 5 parts 
Gasoline 3 parts 

HEATING WATER CHEMICALLY 
(1327) John G. Roman, Steubenville, Ohio, re- 

quests: 
Q. 1. The name of a chemical and the quantity 

required, which, when added to four ozs. of water, 
will raise the temperature of the latter about 80° F. 

A. 1. The best chemical to raise the temperature 
of water is concentrated sulphuric acid. Great care 
must be exercised in performing this experiment; to 
add the acid to the water, not the water to the acid; 
otherwise the liquid is liable to splash into the ex- 
perimenter`s face. About 3 oz. of the acid will be 
sufficient. About I oz. of calcium chloride will like- 
wise do the trick. 
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IMPORTANT 
TO NEWSSTAND READERS 

TN order to eliminate all waste and unsold 
J. copies it has become necessary to supply 
newsstand dealers only with the actual 
number of copies for which they have 
orders. This makes it advisable to place 
an order with your newsdealer, asking 
him to reserve a copy for you every month. 
Otherwise he will not be able to supply 
your copy. For your convenience, we are 
appending herewith a blank which we ask 
you to be good enough to fill in and hand 
to your newsdealer. He will then be in a 
position to supply copies to you regularly 
every month. If you are interested in 
receiving your copy every month, do not 
fail to sign this blank. It costs you nothing 
to do so. 

To. Newsdealer 
Address 
Please reserve for me copies of 

SCIENCE & INVENTION every month 
until I notify you otherwise, and greatly 
oblige, 

Name 

Address 

GAS MANTLES 
(1328) Walter C. Mitchell, Jersey City, N. J., 

wants to know: 
Q. 1. Are broken gas mantles worth saving? 
A. 1. It is a good idea to save gas mantles because 

of their radio -active properties and many experiments 
can be carried on with a box full of these mantles. 

Q. 2. Could the small rings used to hold the 
mantles be ground up. mixed with a suitable binder, 
and molded into crucibles? 

A. 2. Although the small rings in question are 
valuable when it comes to making small stands, etc., 
it is not advisable to even attempt to grind them up 
and make crucibles from them. 

Q. 3. How can burned out mercury vapor lamp 
tubes be cleaned of the deposit left in them after 
burning for a considerable length of time? 

A. 3. There are several methods of cleaning out 
mercury vapor lamp tubes, the best one of which is 
to place these tubes in an electric furnace, and heat 
them, while a stream of oxygen passes through the 
inside. This will, without a doubt, burn out the 
oxide of mercury now deposited upon the glass. Be 
careful not to heat the tubes to their melting point. 

COUNTERACTING MAGNETISM 
1329) E. Mauke, Lancaster, Pa., asks: 

1. Can magnetism be insulated? 
1. Up to the present time no insulator against 

magnetism has been discovered. The only thing that 
can be done with a magnetic force in order to decrease 

its effect, is to counteract it with a similar magnetic 
force of the same nature, and so disrupt the lines of 
force that they will have no effect in the vicinity of 
either magnet, or else place the body which you desire 
to insulate, at a sufficient distance away from the 
magnet so that the effect of the latter will not be felt. 
A magnetic field may also be shunted by an iron 
shield, as in watch protectors. 

INKS 
(1330) W. E. Rundle, of Toledo, Ohio, asks: 
Q. I. How may black ink be made to have a 

glossy finish when dry? 
A. 1. A small quantity of sugar or a weak solution 

of shellac 15 gr., borax 30 gr., sugar 4 gr., and water 
4 oz., added to the ink will give this effect. 

Q. 2. What are two good substances to use in 
making black ink? 

A. 2. Lamp black and aniline black are the 
ingredients which are found in many jet-black inks. 

RESISTANCE OF AMMONIUM PHOSPHATE 
(1331) John M. Ramsey, of Detroit, Mich., 

inquires of the Oracle: 
Q. 1. What is the resistance of a standard solution 

of ammonium phosphate such as used in an electro- 
lytic rectifier? 

A. 1. The specific resistance of such a solution is 
so low that under ordinary circumstances it may be 
omitted entirely in the calculation of electrolytic 
rectifiers. For this reason, when using an electro- 
lytic rectifier, it is necessary to insert some suitable 
form of resistance in series with the rectifier, as, 
otherwise, the circuit' would be practically "shorted" 
and the fuses would blow out. A resistance of about 
20 ohms is necessary in charging a six -volt storage 
battery at a rate of five amperes. About fourteen 
ohms should be employed for an eight -ampere 
charging rate, and eleven ohms for a ten -ampere 
charging rate. 

PROBLEM IN LEVERS 
(1332) G. A. Frund, St. Louis, Mo., says: 
In the accompanying illustration there is a lever 

balanced on, or running through the shaft D. The 
weight E at the end of this lever is made to balance 
the length AD. A certain weight is applied at A, and 
the lever is made to act upon the point C. Both A 
and C are acted upon in a downward direction. A 
roller bearing is used at D to minimize friction. He 
asks: 

Q. 1. If AC is four times as long as CD, will not 
the force applied at point C be four times the force 
applied at A? 

A. 1. No. The force supplied at C will be equal 
to five times the force applied at A. This may be 
determined by the simple formula which says that 
the weight arm, times the weight, is equal to the force 
arm, times the force. In other words, AD times the 
weight applied at A is equal to CD times the force 
applied at C. Taking AD as five units. CD as one 
unit, and the weight applied at A as five pounds, we 
have the equation: 5 x 5 equals 1 x X, X equaling 
the amount of force applied at C. Solving this, we 
find that X is equal to 25, or five times the weight 
applied at A. 

We do not see that you gain anything by balancing 
the arm with the weight E, especially when the force 
is exerted in a downward direction, because it is neces- 
sary for you to also lift the weight E. However, if 
the weight were applied in the opposite or upward 
direction, you might possibly gain a slight advantage 
by the use of the weight E. 

A 

A Fallacy in Levers Is Shown Here. The Idea Is to 
Balance the Lever AD by the Weight E, So That 
More Power Will Be Applied to C When Work Is 
Performed on A. How This Lever Works and Why 

the Latter Is Not True, Is Set Forth in the Text. 
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SPEED OF LIGHT AND ELECTRICITY 

(1333) Hollis S. Baird, N. B., Canada, wants to 
know: 

If there were an electric light on the sun and a 
switch on the earth, to turn it off and on: 

Q. 1. How long will it take before the persons on 
the earth will see the electric light on the sun after 
the switch is turned on? 

A. 1. If it were possible to do this, it would take 
a long time because the wire would have to be 
charged before the light would receive a lighting 
current. However, it would not be possible to force 
enough current along wires of such tremendous 
length without great expenditure of power. Also. 
this calculation does not take into consideration the 
fact that there would be a considerable amount of 
lag in the wires due to self-induction and condenser 
effect, nor the fact that the lamp will not light up 
brilliantly instantaneously. We may assume the 
speed of light and electricity to be 186,000 miles per 
second, and the distance from the earth to the sun 
to be 92,900,000 miles. 

POTASSIUM CHLORIDE FOR SEASONING 
FOOD 

(1334) Walter F. Dantzschen, New York City, asks: 
Q. 1. Can potassium chloride be used as seasoning 

for food the same as sodium chloride? 
A. 1. There is no reason why you could not do 

this, but still there would be no advantage, nor for 
that matter, any serious disadvantages. However, 
sodium chloride is preferable to potassium chloride, 
in that the body of man contains more of the sodium 
element than it does of the potassium element, but 
it uses sodium salts more than potassium, and there- 
fore needs more of the former to keep it in order. 

AUTOMATIC TRAIN STOPPING 
(1335) J. G. Davis, Eaton, Ohio, wants to know: 
Q. 1. If we can give him some information as to 

what experiments and plans have been tried out on 
railroads to prevent trains passing signals set against 
them. 

A. 1. In New York and many other cities, the 
railroads are provided with devices which will 
prevent engineers from passing signals set against 
them. This is a trip which is automatically raised 
when the danger signal is set, and which strikes an 
arm on the front of the locomotive, automatically 
throwing on the air brakes. In order to re -set the 
arm it is necessary that the engineer bring the train 
to a full stop, and get out of the cab to re -set it. 
Many train control systems are now being installed 
on railroads throughout the country, there being 
about a dozen concerns interested in this work. 

HUMAN AURA 
(1336) C. E. Curran, Tacoma, Wash., asks: 
Q. 1. If the aura of a crippled person will be 

different from that of a normal one. 
A. 1. There is no reason why the aura of a crippled 

person should be different from that of a normal 
person, and we do not believe it to be so. The dis- 
tortion of the aura is generally caused by the person 
becoming affected with hysteria. Indirectly, the 
aura is within control of the person, because such 
feelings, as joy, pain and sorrow are immediately 
noted by a corresponding change in the etheric 
envelope which surrounds the body. It is claimed 
that the aura of a sick person differs considerably. 

DISSOLVING GUTTA PERCHA AND INDIA 
RUBBER 

(1337) Hardin P. Fedde, Kankakee, Ill., wants to 
know: 

Q. 1. What chemical will dissolve gutta percha 
and India rubber. 

A. 1. Gutta percha will dissolve in carbon 
disulphide, and India rubber in chloroform to the 
extent of 15 grains in two ounces of the liquid. The 
result approaches an emulsion rather than a true 
liquid solution. 

AUTOMOBILE TRANSMISSIONS 
(1338) J. C. Bell, Bridgeport, Conn., inquires: 
Q. 1. Is there any positive infinitesimally variable 

speed transmission on the market? 
A. 1. There are three types, one of which is the 

oil turbine transmission whereby the operator can 
change the speed as desired to the slightest fraction 
of a revolution more or less, and can immediately 
throw the car into reverse or stop the car by just 
using one lever. This transmission was described 
some time ago by Mr. Secor in this journal in an 
article on The Motor Car of the Future. 

The other types spoken of are the magnetic drive, 
such as employed in the Owen magnetic cars and 
the friction drives in Kelcey and Metz cars. 

RECTIFIER SOLUTIONS 
(1339) Anthony Aymar, South Manchester, Conn., 

inquires: 
Q. 1. What kind of salts or other substances may 

be used for the elctrolyte in a four -jar rectifier, and 
what proportions should be used? 

A. 1. Ammonium phosphate, Rochelle salts, or 
sodium phosphate, may be used for this work in a 
saturated solution. Very dilute sulphuric acid also 
answers the purpose, also baking soda. 

DISSOLVING PAPER AND COTTON 
(1340) R. E. Chapman, Millburn, N. J., says: 

That he conducted some experiments for dissolving 
cotton and paper as described some time ago in 
SCIENCE AND INVENTION, but failed to get any 
results at all. The paper and cotton became soft in 
the same way as they would in ordinary water, but 
did not dissolve. He asks: 

Q. 1. What could have been the matter inasmuch 
as I followed directions carefully? 

A. I. As was stated in the article you mention, 
an ammonical solution of copper sulphate is known 
to be a solvent of all cellulose. Cellulose would 
include paper or any product coming from the vege- 
table kingdom, such as cotton, linen and wood pulp. 

We can vouch for the authenticity of this formula, 
and are sure that if made up correctly, it will do 
the work mentioned. 

AMPLIFYING PHONOGRAPH MUSIC 
(1341) C. F. Whittaker, Coshocton, Ohio, wants to 

know: 
Q. 1. How to amplify phonograph music by 

means of audions so it will be audible over a large,area. 
A. 1. We are giving herewith a circuit diagram 

showing how to amplify phonograph music by means 
of two audion bulbs. 

The transmitter button is attached to the tone 
arm of a phonograph by means of a machine screw. 

The amplifying transformer is of the audio fre- 
quency type. 

If a low -resistance loud speaker is used, A and B 
are connected to the primaryof a step-down trans- 
former, and the secondary of thetransformer is con- 
nected to the loud speaker. The primary of the 
transformer must be of fairly high resistance, say 
about 2,000 to 3,000 ohms, and the ratio should be 
about 50 to L 

If a high -resistance loud speaker is used it may be 
connected directly to points A and B. 

A 

How to Amplify Phonograph Music by the Use of Two Audion Amplifiers and a Transmitter Button. 
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1titeresting Articles 
in November 

"Practical Electrics" 
Phonograph Burglar Alarms 
Electric Gun 
Electrolyzing Fodder 
Ocular Magnets 
Electric Forge 
New Developments in Electrotherapy 

By Dr. Gradenwitz, Berlin Corre- 
spondent, Practical Electrics 

Electric Hardening and Tempering 
Process 

Everyday Uses of Electro -Magnets 
By H. W. Secor, Associate Member, 
American Institute of Electrical 
Engineers 
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SUN MOTORS 
(1342) J. H. Erickson, Venice, Cal., requests: 
Q. 1. Can you give me some information in 

general on motors and apparatus which get their 
power from the sun? 

A. 1. From time to time various types of sun 
motors have been described in our magazine. In 
one sun motor, now being used in Arizona, water is 
allowed to flow into a large tank, placed on top of a 
building. This water, of course, becomes heated, 
due to the action of the sun, and the heated water 
passes through pipes around a tank of liquified 
sulphur dioxide. This liquid gas, changing into the 
gaseous state, produces the pressure, which is used 
in a motor. The exhausted gas is again collected 
and after cooling, liquifies automatically, due to the 
pressure to which it is subjected by the already 
gasified liquid, sulphur dioxide. 

In Egypt another type of machine is used, in 
which immense rows of mirrors reflect the radiant 
energy from the sun upon long pipes. The heat thus 
developed is sufficient to change the water into 
steam, whereupon the steam acts as a driving agent 
for a 10 -horsepower vertical steam engine. 

On an ostrich farm in South Pasadena, California, 
a sun motor is in constant use. This consists of a 
concave mirror made of single glass plates set together 
and is about 12 feet in diameter. The sun's rays are 
collected and focused on a water tank which is placed 
in such a position that it lies in the axis of the concave 
mirror. This axis also acts as a bearing for the mirror 
and is about 13 feet long. If the tank should for 
some reason or other become emptied, its walls 
will grow red hot in less than an hour. Four thousand 
quarts of water which it contains is brought to the 
boiling point in fifteen minutes and the steam thus 
developed drives a 10 -horsepower motor, which 
in turn operates a pump raising 5,600 quarts of 
water per hour out of a well. 

HYDROGEN PROPELLED AUTOMOBILE 
(1343) Henry Goldberg, New York City, says: 

Some time ago a description appeared of a hydrogen 
propelled automobile. He asks: 

Q. 1. Has this automobile ever become commer- 
cially practical? 

A. 1. The hydrogen automobile has never been 
commercially practical for the simple reason that 
more power is consumed in forming hydrogen from 
water than could possibly be produced by a hydrogen 
motor and using the gas so generated. 

It has recently come to our attention that the 
concern financed for this purpose is virtually bank- 
rupt. They were claiming perpetual motion although 
very cleverly veiled, and you undoubtedly know that perpetual motion is practically an impossibility as far as we on this earth are concerned. 

EVACUATING VACUUM TUBES 
(1344) Frank Knipper, Rochester, New York, asks: 
Q. 1. How is the vacuum in a vacuum tube 

obtained? 
A. 1. Ordinary vacuum tubes are exhausted very 

easily. A mercury vacuum pump is used, capable 
of giving quite a high vacuum. 

Q. 2. How are the different colors in the vacuum 
tubes used in radio obtained? 

A. 2. These colors are obtained by the intro- 
duction of gases and more often by the use of various 
kinds of colored glass. Deposits of transparent 
colors upon the glass further color it. 

BLOCK TINNING 
(1345) R. Holzmeister, Salina, Kansas, wants to know: 
Q. 1. How to tin small copper articles. 
A. 1. The best way to tin small objects is by the electro -plating method. A fairly heavy deposit of tin may be obtained in this way, but if you desire a 

"block tinning" method, we would advise that you 
dip the articles which have been made chemi- 
cally clean and polished, into molten tin. A very 
good permanent coating will be obtained. The 
articles can then be polished by tumbling them in at 
revolving barrel together with a quantity of bran. 

WHIRLING MIRRORS 
(1346) Percy E. Hulbert, Hockanum, Conn., asks: 
Q. 1. Can there really be such a thing as a mercury 

reflector such as described in the article on The 
Whirling Eye in your magazine several months ago? 

A. 1. Yes, there can be. Many experimenters 
have constructed mirrors from boiling hot pitch, 
which was whirled around on a concave disk at the 
desired speed until the pitch solidified, whereupon 
a parabolic mirror was the result. We believe that 
it is from such an experiment that the author of the 
article mentioned deduced his mercury mirror. Of 
course, the mercury would have to be perfectly 
clean in order to present a reflecting surface. 

ELECTRIC HEATING UNITS 
(1347) A. N. Hainer, Eastport, Maine, says: I have had great trouble in making the wire in home- 

made heating units stay where I want it to. He asks: 
Q. 1. Can you tell me how to remedy this trouble? 
A. 1. If your wire is fairly heavy you should have 

no difficulty in bending it so that it will stay where 
you place it. However, if you imbed the wires in 
asbestos cement, or wind them around a porcelain 
tube, after which they are coated with asbestos 
cement, we believe you will have no further trouble. 

THE LIMIT OF TELESCOPE SIZES 
(1348) Thos. R. Horner, Seattle, Wash., says: 

I have been told that the limit in the size of telescopes 
has been reached, owing to refraction; that is, if made 
any larger, an object viewed through the telescope 
would appear as though seen through a tank of clear running water, as one writer expresses it. He asks: 

Q. 1. How is it expected to overcome this diffi- 
culty in the proposed 50 -foot telescope which is to 
be set up in a Chilean mine shaft? 

A. 1. Evidently your informer was more or less 
incorrect when he stated that the limit of telescopic 
design has been reached. The larger telescopes used at the present time are of the reflecting type and not 
of the refractive type. In other words, the image 
is reflected instead of passing through a lens. The 
great difficulty in telescopic construction has not been due to refraction, but to the impossibility of 
making the disc of glass for the refractory lens or reflecting mirror, which will be free from all bubbles 
and absolutely true when ground down. 

TESLA COILS 
(1349) Virgil House, Mishawaka, Ind., asks: 
Q. 1. When did Tesla invent the famous high - frequency coil named after him? 
A. 1. We believe that the Tesla coil was invented 

about 1884. At any rate, mention of this coil is 
made in articles appearing in scientific publications 
as early as 1886. 

Q. 2. How large a propeller should be used with 
a 50 -horsepower motor to propel an aerial sled? 

A. 2. With a 50 -horsepower motor we believe that an airplane propeller about 53 feet in diameter 
will give the best results. The propeller pitch must 
be taken into consideration. 

Q. 3. Where can I get a license for an aerial sled? 
A. 3. We would advise that ycu write to the 

State Bureau of Licenses for a license for this type 
of vehicle, and unless they have a special rating, we 
believe that automobile rates will prevail. 

AUTOMOBILE POLISH 
(1350) Henry Stork, Columbus, Ohio, requests: 
Q. 1. A formula for a good automobile polish. 
A. 1. Many excellent automobile polishes may 

be purchased from firms advertising in the columns 
of this magazine. If you wish to try compounding 
a polish yourself, we would suggest that you try the 
following formula. 

Yellow Wax 30 parts 
Oil of Lavender I " 
Ammonia Water 1 " 
Alcohol 2 
Benzine (deodorized) 200 " 
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E.- and use are the great laboratory tests for radio telephone receiver 
TIME quality. What will your head -set be worth after months and years of use? 

5 Will the steel still retain its magnetism? Will the assembly still exhibit that 
3 accuracy so necessary to the critical needs of radio? Will the tone and volume 
P still have those finer qualities that they possessed in their newness and youth? 
E Will YOUR head -set be in service one year from now? 

Three years from now? Five years from now? 
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NewmanStem Bldg.. CLEVELAND. OHIO 
Producers of "Red -Head" radio receivers, "NAA"Arling- 
ton Tested Detector Crystals and the Teagle line of better 
radio apparatus. Send for descriptive bulletins. 
DEALERS: The Newman -Stem Co. is a pioneer radio 
organization. The radio instruments we put out have 
gained a wide reputation It will pay you well to write 
for our dealer proposition. 

TH E 
goodness 

and effi- 
ciency of 

"Red Head" 
Receivers is 

r not a matter 
of accident. 

They were de- 
signed by skilled 

radio engineers 
who understood 

what was needed 
to make the right 

kind of radio'phones 
-the kind that would 

stay right. In the seven 
years that they have 

been on the market, 
"Red -Heads" have come 

into use the world over. 

At the new low price of 
$6.50, they are unques- 
tionably the biggest value 
on the market today in 

r,Des pi 3000 -ohm, aluminum 
back receivers. 

You take no risk when you 
buy "Red -Heads." We 
guarantee them absolutely. 
Your money back if you 
are not satisfied. 

At your dealer's or sent direct 
on receipt of price. --- 

' THE NEWMAN-STERN CO. 
CLEVELAND, OHIO 

Gentlemen:-Enclosed is Money Order for $6.50 for which please 
send me a pair of "Red -Head" Receivers. It is understood that if 
I am not completely satisfied with these 'phones, I may return them 
within seven days and get my money back. 

Name 

Post Office Address 

The name of my dealer is 

j 

Q'iIIIIiI11IIiIIIIIIIIIIIIIIIIIc'JII 

Distributors for Radio Corporation, Collin B. 
Kennedy, Magnavox, Win. J. Murdock, Baldwin' 
Chelsea, Atwater -Kent and other standard lines. 
Send for catalogue and descriptive bulletins 
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POSITION 
AUTOMOBILE 
ENGINEER 

REPAIR MAN 

CHAUFFEUR 

SALARY 

$125WEE11 

$50 Wt. 
$40 A 

WEES 

Put Your Name 
THIS Pay -Roll 

Men like you are wanted for big -pay posi- 
tions in the fascinating field of automobile 
engineering. We have 
made it easy.for you to 
fit yourself for one of 
these positions. You don't 
have to go to school. 
You don't have to serve 
an apprenticeship. Fif- 
teen automobile engi- 
neers and specialists 
have compiled a spare 
time reading course that 
will equip you to be an 
automobile expert with- 
out taking any time from 
your present work. 

AUTO 
BOOKS 

6 Volumes Shipped Free 

Now ready for you - 
an up-to-the-minute six - 
volume library on Auto- 
mobile Engineering, cov- 
ering the construction, 
care and repair of pleas. 
ure cars, motor trucks 
and motorcycles. Brim- 
ming over with advanced 
information on Lighting 
Systems. Garage Design 
and Equipment, Welding 
and other repair methods. 
Contains everything that 
a mechanic or an engi- 
neer or motorcyclist or 
the owner or prospective 
owner of a motor car 
ought to know. Written 
in simple language that 
anybody can understand. 
Tastefully bound in 
American Morocco, flex- 
ible covers, gold stamp- 
ed, 2,650 pages and 2,100 
illustrations, tables and 
explanatory diagrams. 
A library that cost thou- 
sands of dollars to com- 
pile but that comes to 
you free for 7 days' ex- 
amination. 

Price 
Reduced 
Down goes the price 
on these famous Auto 
Books. We have 
induced our printers 
and binders to cut 
the price they charge 
us. We pass this sav- 
ing on to our cue - 
tomato. 

Mail Coupon Now 
For FREE Trial 

Partial List 
of Contents 

More than 190 Blue 
prints of Wiring 
Diagrams 

Explosion Motors 
Welding 
Motor Construction 

and Repair 
Carburetors and 

Settings 
Valves, Cooling 
Lubrication 
Fly -Wheels 
Clutch 
Transmission 
Final Drive 
Steering Frames 
Tires 
Vulcanizing 
Ignition 
Starting and Light- 

ing Systems 
Shop Kinks 
Commercial G 
Design and Equip- 

ment 
Electric. 
Storage Batteries 
Cars and Repair 
Motorcycles 
Commercial Trucks 
Glossary 

Only l0c a Day 
Not s cent to pay in advance. First you see the books 

In your own home or shop. Just mail coupon and pay 
express charges when books arrive. You can read them 
and study them for seven whole days before you decide 
whether you want to keep them or not. If you like the 
books send only $2.80 in seven days and $3 a month until 
the special introductory price of $21.80 has been paid. (Regular price $46.) 

Send No Money Now 
Don't take our 
word for it. See the books 
without cost. 
There is so 
much profit in 
this offer for 
you, that we 
urge you to 
waste not a 
moment in 
sending f o r 
the books. Put 
the in 
the mails to- 
day. Send no money-just 
the coupon ! 

America. Technical Society, Dept. A-258 Chicago, I11. 

AMERICAN TECHNICAL SOCIETY 
Dept. A-255 Chicago, III. 

Please Bend me the 6 -volume set, Automobile Engi- neering for 7 days' examination, shipping charges collect. 
If I decide to buy, I will send $2.80 within 7 days and the 
balance at $3 a month until the $21.80 has been paid. Then 
you send me a receipt showing that the $45.00 set of books 
are mine and fully paid for. If I think I can get along without the books after the seven days' trial, I will return 
them at your expense. 

Name 

Address 

Employed by 
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Popular Astronomy 
jBy ISABEL M. LEWIS, M.A. 

(Continued from page 651) 

a degree of latitude is about seven -tenths 
of a mile shorter at the equator than it is 
at the poles. It can easily be shown that 
this would necessarily be so if the earth is 
flattened at the poles and the amount of 
the flattening is indicated by the difference 
in the length of degrees of latitudes in differ- 
ent parts of the world. 

Pendulum experiments, which give the 
force of gravity in different parts of the 
world, have also been carried on extensively 

Diagrams Illustrating Why a Degree of Latitude 
on the Earth Is Shorter at the Equator Than It Is 

at the Poles. 
Let PEP'E1 Be a Plane Section of the Earth Through 
the Poles. The Curvature of the Earth's Surface 
at the Equator E,E1 Is That of the Smaller Circle C. 
A Degree of Latitude at the Equator Equals, Then, 
a Degree of Angular Measurement With Radius 

in many lands and the variation in the ac- 
celeration of gravity in different latitudes 
has been found to be such as would exist on 
a rotating globe having the same shape and 
flattened to the same amount as was found 
for the earth from measurements of arcs. 

Here, then, are two independent methods 
for determining the shape of the earth that 
give results that are in excellent agreement, 
and it is an interesting fact that the value of 
the flattening of the earth at the poles found 
from these two methods agrees with the 
amount that is required by theory for a rotating 
spheroid of the size and density of the earth. 

Aside from the direct proofs of the 
earth's sphericity obtained from measure- 
ments of arcs and from pendulum experiments 
in different parts of the world, one of the best 
proofs that the earth is round is obtained 
from a consideration of the phenomena of 
eclipses both of the sun and of the moon. 

We are all familiar with the proof given in 
the text-books-namely, that the shadow of 
the earth that falls upon the surface of the 
moon at the time of an eclipse of the moon is 
circular in form and such as could be cast 
only by a body of circular section, in our case 
a spherical body. This is, indeed, an excel- 
lent argument for the sphericity of the earth 
but the phenomenon of a total solar eclipse 
furnishes one that is fully as good. In the 
prediction of a total eclipse of the sun, which 
occurs when the moon passes between the 
sun and earth and the cone of shadow formed 
by the moon sweeps over the earth's surface, 
the astronomer gives the exact times of the 
beginning and ending of all phases of the 
eclipse, the exact location of the path of total 
eclipse on the surface of the earth, the 
duration of the total phase of the eclipse and 
other circumstances of the eclipse, all of 
which are computed to a high degree of 
accuracy. These computations of all the 
elements and circumstances of total solar 
eclipses are based upon a number of assump- 
tions as to the relative sizes and distances cf 
the sun, moon and earth and their positions 
in the heavens, and also as to the relative 
speed of the earth and the shadow as the 
shadow darts over the earth's surface and the 
earth turns on its axis under the shadow. 

In making these computations, moreover, 
the astronomer makes use of the flattening 
of the earth found from geodetic surveys and 
pendulum experiments. In short, the com- 
putations of solar eclipses are based upon 
formulas and a theory that is completely in 
accord with the generally accepted theory 
that the earth is a flattened spheroid rotating 
upon its axis and revolving around the sun 
at a mean distance of 92,900,000 miles and 
that the moon is a sphere about 2,200 miles 

The Dip of the Sea Horizon: X Is the Height of the 
Observer, in Feet, Above Sea -Level. HIT is the True 
Horizon of the Observer at O, Which Is at Right 
Angles to the Direction of the Plumb -Line. PO Is 
the Path of the Line of Sight to an Object, P, the 
Most Distant Point on the Earth's Surface Visible 
from 0; the Line is Curved on Account of Refraction, 
Which Ìs Greatest at Sea -Level. The Observer at O 
Sees P in the Direction OH', Owing to the Effects 

of Refraction. 
,111111111111111111.3t1111.1t1111111111111 111111111111111111111111m1111111111111111111111111111111111111111111111111111111111311111,31, 

0E, O Being the Center. The Curvature of the Earth's 
Surface at the Poles P,P1 Is Equal to That of the 
Larger Circle Ci. A Degree of Latitude at the Poles 
Equals, Then, a Degree With a Larger Radius. 

in diameter revolving about the earth in a 
period of 29.5 days at a mean distance of 
240,000 miles. Now from computations 
based on such assumptions all the nautical 
almanac offices of the leading countries of the 
world publish several years in advance of the 
events the circumstances of all eclipses that 
are visible from year to year and publish, in 
addition, charts showing the exact location 
of that narrow strip of the earth's surface 
several thousand miles long and a hundred 
miles or so wide, within which the sun will 
appear totally eclipsed. If these computa- 
tions were based upon erroneous assumptions 
the world would not be long in finding it out. 
If the earth were flat instead of round, the 
path of a total eclipse would be far different 
from the path computed on the basis of the 
assumptions of the shape of the earth, which 
the astronomer makes. 

Many scientific expeditions have been sent 
out, since the days when accurate computa- 
tions of eclipses were first undertaken, for 
the express purpose of locating the temporary 
observatory on the central line of eclipse, as 
predicted by the astronomers, and observing 
all the phenomena of a total eclipse of the 
sun. If the astronomers had made any 
mistakes in their computations or if the 
world were flat instead of round the path of 
totality would not be as predicted. 

This year a number of eclipse expeditions 
from different lands, with implicit faith in the 
correctness of the astronomers' predictions, 
took up their stations within a narrow strip 
of the earth's surface in the Indian Ocean and 
Australia to observe the total solar eclipse 
of September 20. In some instances the 
members of these expeditions traveled half- 
way around the earth, months in advance, to 
have the advantage of making scientific 
observations on a certain day on a small 
island in the Indian Ocean, which the astron- 
omers had told them several years before, 
would lie within the path of total eclipse of 
the sun. That the eclipse would occur at the 
appointed moment and would be visible at 
the place mentioned these scientists no more 
doubted than they would doubt that the sun 
will rise tomorrow morning. 

(Continued on page 673) 
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EBBIEIMEIMMIMIP. 

Harriet Beecher Stowe 

Have You the 
Power 

that makes some men 
and women great? 

There is one great secret of success. Some people, naturally en- 
dowed with it, are unaware of their advantage. It is like a fine tool, 
given them at birth. Those who learn to use it most skillfully rise to 
heights that others do not attain. 

Scores of men and women possess this tool-dull, perhaps, through 
lack of use, but needing only use to make it sharp; then the skill (which 
may be acquired) to carve out the career of which they are capable 
and about which they have dreamed, but toward which they have 
never yet advanced. 

The Fundamental Secret 
of Success 

IT is the force that solves most of 
life's problems; that builds great 

dams, factories and universities; that 
produces X-rays and radio; that writes 
masterpieces of literature. 

You no doubt use it to some extent 
each day. It measures your success in 
everything you do. Age is no bar to 
its exercise. 

The one requirement is that you be 
naturally endowed with it. Some 
are. Others are not. And many, 
richly endowed but unaware of it, 
miss their greatest opportunity. 

Test Yourself 
-without cost or obligation 

IF you wish to know about yourself, I ask for the famous Palmer Test 
Questionnaire. It submits questions, 
the answers to which will almost un- 
failingly reveal whether or not you 
have this inherent ability. 

Your answers are confidential. We 
tell you sincerely what your test shows 
and give complete reasons for our 
opinion. 

You'll find this test intensely inter- 
esting and you may discover some- 
thing in you that you little thought 
you had. 

It's worth a two -cent stamp-costs 
nothing more in money or in obliga- 
tion. So send the coupon for the 
Questionnaire. 

This fine instrument is Creative 
Imagination. One of the wonders of 

COPYRIGHTED BY PALMER PHOTOPLAY CORPORATION. HOLLYWOOD. CALIF. 

it is that so few people who are en- 
dowed with it have learned how to 
use it in making their success in life 
more outstanding and more real. 

The Channel 
through which it is developed 

THE most fertile testing ground, 
where untrained people have 

fullest opportunity to prove creative 
imagination, is the moving picture 
industry. 

Previous experience counts least in 
photoplay writing, so it is open to 
the novice who is willing to learn and 
develop. 

Leading playwrights, novelists and 
short story writers have failed to write 
the most successful photoplays. The 
best have come from men and women 
unknown in the fiction world, but 
who developed creative imagination 
and learned the technique of photo - 
play construction. 

We teach the writing of photo - 
drama through an eminently success- 
ful home -study course; but hundreds 
of men and women students of all 
ages are not studying to make this 
kind of writing a profession. 

Doctors, lawyers, educators, archi- 
tects-men and women in all walks 
of life-are using this means of sharp- 
ening this tool - Creative Imagina- 
tion, that invaluable power-to apply 
to other activities in which they are 
engaged. 

Shakeapeare 

The photoplay is the ideal field for 
proper instruction in this development 
for it furnishes both the necessary 
objective for study and a money -mak- 
ing field from which graduates are 
reaping, and thousands more can reap, 
rare cash rewards if they so desire. 

We Offer 
$1000 and Royalties 

THOSE who wish to enter this field 
professionally enjoy a new era of 

progress and improvement. The Palmer 
Photoplay Corporation for four years the 
largest clearing house for the sale of 
photoplays to producers, now becomes also 
a producer, and will bring out the better 
stories for the screen. 

Under our new plan we are making bet- 
ter pictures from better stories for which 
a minimum of $1000 each, together with 
perpetual royalties from the profits of the 
picture, will be paid. 

In addition one hundred sixty produc- 
ing companies in Los Angeles alone are 
searching for better plays, paying from 
$500 to $2000 for acceptable stories. 

Is It You? 
BUT creative imagination is worth de- 

veloping, if you are endowed, regard- 
less of the use you wish to make of it. 
It returns immense profit in any line of 
work, art or profession. 

Napoleon, Shakespeare, Edison, Stowe, 
Marconi, De For rest- all accomplished 
their wonders through this tremendous 
power. You, too, can apply it, if natur- 
ally endowed, develop it, feel, use and 
profit by it, if you will. 

Find out if you have this power in you. 
The Palmer Questionnaire will tell you. 
Mail the coupon now for this most inter- 
esting test-no cost or obligation-that 
may open to you new fields of endeavor 
and achievement. 

1 Palmer Photoplay Corporation. 
Department of Education, Sec. 2011. 
Palmer Building, 
Hollywood, Calif. 

Please send me the Palmer Questionnaire, 
which I am to fill out and return to you for 
your personal and subsequent advice to me 
without charge. 

NAME - 

STREET 

CIST... STATE 

111 correspondence strictly confidential. 
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"There's One Man 
We're Going to Keep" 

"Ed Wilson, there, is one of the most ambitious men in the plant. I notice that he never fools away his spare time. He studies his International Correspondence 
Schools course every chance he gets. 

"It's been the making of him, too. He hasn't been here nearly so long as Tom Downey, who was laid off yesterday, but he knows ten times as much about this business. 
"I'm going to give him Tom's job at a raise in salary. He's the kind of man we want around here." 

HOW 
do you stand in your shop or office? Are 

you an Ed Wilson or a Tom Downey? Are you 
going up? Or down? 

No matter where you live, the International Cor- respondence Schools will come to you. No matter what your handicaps or how small your means, we have a plan to meet your circumstances. No matter 
how limited your previous education, the simply - written, wonderfully -illustrated I. C. S. textbooks 
make it easy to learn. 

This is all we ask: Without cost, without obligat- ing yourself in any way, put it up to us to prove how we can help you. Just mark and mail this coupon. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6177C, Scranton, Penna. 

Without cost or obligation on my part, please tell me how I can qualify for the position or in the subject before which I have marked an X: 
BUSINESS TRAINING DEPARTMENT 

Business Management Salesmanship 
industrial Management ['Advertising 
Personnel Organization ['Better Lettera Traffic Management Foreign Trade Business Law ['stenography and Typing Banking and Banking Law Business English Accountancy (Including C.P.A.) Civil Service Nicholson Cost Accounting Railway Mail Clerk Bookkeeping Common School Subjects Private Secretary High School Subjects Business Spanish ['French Illustrating 
TECHNICAL AND INDUSTRIAL DEPARTMENT Electrical Engineering Architect Electric Lighting Blue Print Reading Mechanical Engineer Contractor and Builder Mechanical Draftsman DArchitectural Draftsman Machine Shop Practice Concrete Builder Railroad Position Structural Engineer Gas Engine Operating Chemistry Pharmacy Civil Engineer Automobile Work Surveying and Mapping Airplane Engines Metallurgy Agriculture and Poultry Steam Engineering Radio Mathematics 

Name 

Street Addreee 

City State 

6.26-22 

Occupation 
Persons residing in Canada should send this coupon to the International Correspondence Schools Canadian, Limited, 

Montreal. Canada. 

How to Make Wireless Receiving Sets. -48 pages -26 illustrations-Boutin In 'beautiful two-color cover. This 
book was written by Robert E. Lacault, Associate Editor 
of Radio News, and is written in easy. plain and non- 
technical terms for the beginner. It gives complete con- 
structional data on the building of a complete Crystal 
Detector Set, Tuning Coil, Loose Coupler and a Single 
Audion Tube Set with Amplifying Units. It furnishes 
all dimensions and working drawings of every part that must be constructed by the amateur. The opening 
chapter is a complete description of the theory of Radio. 
Send 25c and we will send you this wonderful book 
postpaid. The E. I. Company, 233 Fulton Street, New 
York City. 

LEARN WATCH REPAIRING 
You can learn by our modem and orig. 
Meal system of instruction every part 
of the Watch Repairing Trade at home 
as good or better than at a shop. You 
ran earn money while learning and ewe 
well paying position or start In boelne,, after 
completing er.areom eyainstruction. ndam edand am 
from 130 to $65 per week. For particular. 
apply to the 

MILWAUKEE SCHOOL OF WATCH REPAIRING. IRA MaI11 SL. MILWAUMEE,WIS 

Popular Astronomy 
(Continued from page 676) 

What better proof could be given of the 
truth of -the theory that the earth is round? 
Let the flat -earth theorists compute all the 
elements and circumstances of the next total 
eclipse of the sun in accord with their theories 
and chart the position of the path of totality 
by which the truth of their contentions may 
be tested. No theory can be regarded as true 
until it satisfactorily explains, all the facts 
required of it. There is no known fact or 
law that is contradictory to the Copernican 
theory. Our flat -earth theorists admittedly 
cannot explain the cause of eclipses and their 
theory leads them into a maze of contradic- 
tions and inconsistencies. 

The day has passed when the majority of 
men believed the earth to be flat. To be sure 
we still have among us our flat -earth theorists 
with their geocentric ideas of the universe and 
their familiar adaptations of the "Word of 
God" to suit their own ends and purposes. 
Fortunately, however, like the perpetual 
motion cranks, they are few in number. 
The majority of men no longer have the 
attitude of the churchman who refused to 
look through the telescope of Galileo for fear 

he might be convinced of the truth of the 
Copernican theory. 

Today we find that most men of all sects 
and creeds recognize the fact that there is 
nothing antagonistic to the true spirit of 
religion in the teachings of modern astronomy, 
which are far more uplifting and ennobling 
than the narrow, man -centered philosophy 
of the churchmen of mediaeval days who 
upheld the old Ptolemaic theory that the 
earth was the center of the universe because 
it catered to the vanity of man. 

Both Galileo and Newton were deeply 
religious men as have been many other astron- 
omers since their day, and in the ranks of the 
astronomers we now find many noted religious 
teachers who are deeply interested in, and 
who aid in furthering by their own endeavors, 
the advance of astronomical discovery. The 
old conflict between the theologians and the 
astronomers has practically ceased at last, 
for the churchmen have wisely come to a 
recognition of the fact that it is useless to 
fight against the truth or to attempt to delay 
its progress, 

The Amateur Magician 
By JOSEPH H. KRAUS 

(Continued from page 654) 

invisible. At first I thought that instead of a 
black slate, the Professor was using a sheet of 
glass. I mentioned this fact to him, stating 
that someone was probably in back of a black 
glass sheet, painting upon its surface. He 
explained that such a method could of course 
be employed, but in this instance it was not 
being done. He further informed me that 
should one of the methods of performing this 
trick be discovered, there were four other 
systems which could be employed. Sing 
then removed the slate and placing another 
one upon the easel, stood aside. Hargrave 
told me to ask several questions, the answers 
of which then appeared upon the slate. 
Before I could step forward to examine this 
piece of apparatus, Sing had replaced it with 
a third slate, which to all intents and pur- 
poses seemed absolutely solid when I ex- 
amined it. 

You would like to know how that's done, 
eh?" queried Hargrave. "Well, it's simpler 
than you think. The slates which are 
placed upon the easel are made of black card- 
board, in which the answers as well as the 
words which I desire to transmit to the 
audience, are cut. In other words, these 
letters are cut out in that black cardboard 
slate. Then in back of this black board and 
separated from it a distance of but one-half 
an inch, is another plate which has been 
painted white. This second plate may be 
removed in preparing the trick for its next 
exhibition. The letters which have been cut 
out of the black sheet are one-half inch wide, 
and as nearly continuous as it is possible to 
make them. Of course, small pieces of 
black material must be left to hold the center 
portions of the looped letters in place, but in 
words where these loop letters occur, such as 
the letter O or the letter D, I try to conceal 
these attachments by not closing the letters 
at the top. In back of these cut-out letters 
I then secure black electrician's adhesive 
tape, beginning to secure it at the end of the 
last letter and continuing until I have com- 
pletely obscured the opening of the very first 
letter. The tape must be continuous. The 
end is then passed out through an opening in 
the center of the white sheet where it dangles 
from the rear of the slate. When I give the 
signal, Sing merely grasps this tape and pulls 
upon it, and in doing so the letters of the 
words are slowly and progressively unveiled, 

as the tape is removed. The white back- 
ground gives the illusion of the letters appear- 
ing on the slate itself." 

I interrupted Hargrave with, "But I 
went over there to examine that slate, and I 
didn't see any cut-out. It seems to me to be 
perfectly solid." 

The magician chuckled, "And what did 
you think my trusty servant was doing while 
you were walking toward the easel? You 
saw him changing the slates, did you not, 
during which change he placed a dummy 
slate upon the easel for your most scrutinous 
inspection." Turning he continued, "Sing, 
bring out one of those white paper blocks, and 
get me a tennis ball and a large well of ink.- 
You had better put the ink in an evaporating 
dish instead of a well." 

A moment later Sing returned with the ink 
and a tennis ball. He retreated almost 
immediately and coming into the room for 
the second time, placed a large paper pad,- 
such as artists are wont to draw upon when 
giving a stage exhibition-upon the easel. 
He then disappeared. Asking me to examine 
the tennis ball, Hargrave dipped it into the 
ink, unmindful of soiling his fingers. With 
the ink -soaked ball he walked toward the 
easel, and then with a word of command 
placed the ball in the center of the paper 
sheet, where much to my consternation it 
remained. 

"You desire to ask any questions? " 
Hargrave queried. 

For a moment I thought of a real tricky 
question, one which could not be answered 
by the words "yes" or "no." This was the 
question I placed. "What are the colors of 
the American flag?" The ball swung over 
to the left of the sheet, leaving a black ink 
mark as it rolled. Then it started to spell 
out the words, red, white and blue, all in one 
stroke. It stopped. Hargrave walked over 
to the easel, easily removed the ball from its 
position, tore off a sheet from the pad, and 
informed me that further questions were in 
order. 

"What time is it?" was my second inquiry. 
Ten twenty-two, the ball wrote upon the 
slate, which I ascertained was absolutely 
correct. I could not help but voicing my 
praise for the trick. It was a truly remark- 
able demonstration. "How does it work?" 
I continued. "Magnetism?" 
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"Correct," Hargrave replied. "You see 
immediately in back of the paper pad is a 
strong iron magnet capable of operating on 
110 volt D. C. supply. This magnet has a 
wrought iron or annealed mild steel round 
core, measuring 7 inches long by N inch in 
diameter. At either end of the core a fibre or 
other insulating disc is placed, each disc 
measuring about 14 inch thick, and 2 

inches in diameter. The winding space 
between the discs should measure about 6 

inches, and for 110 volts, D. C., with a current 
consumption of .1 ampere, the winding should 
comprise 3% pounds of No. 30 B. & S. 

gauge, single cotton covered magnet wire. 
This magnet will operate cool for long periods, 
and does not require any lamps or other 
resistance connected in series with it. 

" If a battery electro -magnet is desired for 
the purpose, particularly where 100 volts 
direct current is not available, you will find 
the following magnet data very effective: 
The soft wrought iron or mild steel core 
should measure in this case 9 inches long by 
3/4 inch in diameter and have two fibre or other 
insulating bobbin -discs placed at either 
end, and fitting tightly on the core. These 
discs may be 14 to N inch thick, and measure 
about IN inches in diameter. The space 
between the two bobbin cheeks should be 
about 8 inches. In building either of these 
magnets, the iron core should be insulated 
with several layers of waxed paper, or better 
still, oiled linen, commonly called Empire 
cloth. After insulating the core, proceed 
to wind on 14 even layers of No. 22 B. & S. 

gauge single cotton covered magnet wire. 
This winding is designed for use on 8 to 10 

dry cells, and when 15 volts from 10 such cells 
is applied, the current consumed is about 1 

ampere, and a very powerful magnetic action 
results. In either case, one end of the iron 
core should be turned, filed or otherwise 
machined off, so as to resemble a small cone 
with a rounded nose. The iron ball which is 
dipped in ink may be a light hollow one, or 
even a pressed steel or a tin ball. If the ball 
is not too heavy, it may receive a thin felt 
covering which will hold the ink better for 
performing the trick. A small light rubber 
ball, similar to a tennis ball, may be covered 
with a N inch layer of iron filings, retained 
in place by a light felt covering. A small 
ball may be carefully covered with strips of 
soft sheet iron, or possibly also iron wire, 
retaining these in place around the ball with 
a felt covering, which will also act as the ink 
retainer. Of course this energy decreases as 
the thickness of the paper increases. This 
eye magnet, for that is exactly what it looks 
like, is suspended in back of the easel on a 
lazy tong bracket, the cord suspending it 
passing over a pulley and counterweighted 
at its opposite end so as to exactly balance 
the magnet. The pulleys are ball bearing, 
só that the magnet may be lifted up or drawn 
down easily. The lazy tong arrangement 
permits the magnet to be carried across the 
entire easel. I have found that this arrange- 
ment is better than a track attached to the 
easel because in stage productions this 
bracket may be placed behind the back drop 
and pushed out in back of the easel when 
operations are to commence. An extension 
in the form of a wooden rod is attached to the 
magnet, which permits the operator to manip- 
ulate the magnet, forming words or phrases. 
A switch, at his control, turns off the current 
when desired. 

" If I use but a single sheet of paper instead 
of the pad, the lines are rather thin and 
cannot be read at a distance, but with the pad 
I am able to produce rather heavy lines. At 
first I presented you with a real tennis ball 
and as you handed it to me I seemingly 
changed it from the left hand to the right. 
In reality I had this hollow iron ball con- 
cealed within my right hand which I dipped 
into the ink." 

Thrusting his hand into his pocket he 
produced the original tennis ball. 
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A Big Raise in Salary 
Is Very Easy to Get, if You 
Go About It in the Right Way 

You have often heard of others who doubled and trebled 
their salaries in a year's time. You wondered how they 
did it. Was it a pull? Don't you think it. When a man 
is hired he gets paid for exactly what he does, there is 
no sentiment in business. It's preparing for the future 
and knowing what to do at the right time that doubles 
and trebles salaries. 

Remember When You Were a Kid 
and tried to ride a bike for the very first time? You thought that you 
would never learn and then-all of a sudden you knew how, and said 
in surprise: "Why it's a cinch if you know how." It's that way with 
most things, and getting a job with big money is no exception to the 
rule, if you know how. 

We Will Show You How 
Without loss to you of a single working hour we can show you a sure 
way to success and big pay. A large number of men in each of the 
positions listed are enjoying their salaries because of our help - we 
want to help you. Make check on the coupon against the job you 
want and we will help you to get it. Write or print your name on 
the coupon and send it in today. 

American School 
Dept. G-826, Drexel Ave. and 58th St., Chicago 

American School Dept. G-826, Drexel Avenue 
and 58th St., Chicago 

Send me full information on the subject checked and how you will 
help me win success. 

Architect Lawyer 
Building Contractor Machine Shop Practice 
Automobile Engineer Photoplay Writer 
Automobile Repairman Mechanical Engineer 
Civil Engineer Shop Superintendent 
Structural Engineer Employment Manager 
Business Manager Steam Engineer 
Cert. Public Accountant Foremanship 
Accountant and Auditor Sanitary Engineer 
Bookkeeper Surveyor (& Mapping) 
Draftsman and Designer Telephone Engineer 
Electrical Engineer Telegraph Engineer 
Electric Light & Power High School Graduate 
General Education Fire Insurance Expert 
Vocational Guidance Wireless Radio 
Business Law Undecided 

Name 

Address 
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Person . 

_ 

Instruction 
by Mail 

%at Builds UpYour Ab>,lity 

Arcmcecture 
4utomoblle Courses 
Building Construction 
Civil Engineering Courses 
Drafting Courses 
Electrical Courses 
English Courses 
Factory Management 
Foreign Languages 
Foremanship 
Highway Engineering 
High School Courses 
Illustrating 

There are six points that distinguish the cor- 
respondence instruction service of the United 
Y. 111. C. A. Schools. 

Among these are the close personal service 
gh'en to every student, from the choosing of a 
course to the last lesson ; frequent letter -writ- 
ing from a competent instructor that ties up 
the practical, reasonably -priced instruction to 
the actual needs of the student; free counsel on 
all of the student's problems. 

"It is a mystery," writes one of our stu- 
dents, "how you can make a student feel 
as if the whole school is run for his 
personal benefit." 
Such service accounts for the volumes of sim- ilar letters received from enthusiastic students. 

This same whole -hearted interest and our quarter -century of experience in aiding men, 
through their spare hours, to realize their 
Bigger Selves, is also at your command. 

More than 30,000 have enrolled'`in the past 
two years. Mark and mail the coupon below 
for a copy of our new catalog and for our friendly counsel on how you can solve your 
Problems and realize your ambition... 
SOME OF OUR 300 CORRESPONDENCE COURSES 

Business Courses 
Accountancy Business Law 
Advertising Complete Letter -Writing 
Banking O®ce Management 
Better Letters Public Speaking 
Bookkeeping Salesmanship 
Business Arithmetic Secretarial 
Business Administration Show Card writing 
Business English Stenography 
Business Finance Traffic Management 

Technical and Other Courses 
Agricultural Courses Insurance Courses 
Applied Psychology Mathematical Courses 

Mechanical Engineering 
Own -Four -Borne Course 
Plan Reading 
Plumbing 
Poultry Husbandry 
Radio Engineering 
Radio Telegraphy 
Steam Engineering Courses 
Structural Drafting 
Surveying 
Use of the Slide Buie 
Vocational Guidance 

Are pou an ex-aeroioe man? 

YMC.A. 
eT4Z;322J 

C. J. MUSSEHL, 

Correspondence 
Instruction 

375 Lexington Avenue 
Dept. 64-N, New York City 

Without obligating me, please advise regarding the 
course in 

Name 

Fall Address 
(Please write plainly) 

You can produce wonderful, soft, sweet music 
from a common carpenter's saw with a violin 

bow or soft hammer, if you know how. 
No musical ability required-you need 

not know one note from another. 
Easy toLearn in 3 Weeks 

I absolutely guarantee to 
teach you to play polar and 
classical music within three 
weeks. I give you the secrets 

musicf 
my year.' success as a saw 

ian, secrets I guarded carefully 
until introduced trudthuans. 

No charge 
cwhatsoever 

if 1 fail. 
FRSaw. 

Saw Bow. Sal oft Hammered free 
with Course of Instruction. This 

Course Mahon, simple and easy. 
Only three lessons, one 

week --no months of tediose practice. 
MAKE BIG MONEY and amass your 
friends playing for dances. Lodge 
and Churhrts. Write 
today for informeatioin mH w to Play 
a Saw " --sent free. 

322 Mack Bldg., Ft. Atkinson, Wis. 
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How Three -Houri Glides Are Made 
By Prof. EDWARD P. WARNER 

(Continued from page 634) 

always into the wind, neither advancing 
nor receding, neither rising nor falling. 
When the record set up by Mr. Wright 
was finally broken, however, the most 
successful of the German pilots were quick 
to go a step farther and to maintain their 
flight in winds whose speed was less than 
the normal flying speed of their machines. 
If they had held a straight course, into 
the wind or in any other direction, under 
these circumstances they would quickly have 
passed beyond the limits of their favoring 
currents of air, and it was therefore nec- 
essary to turn, working back and forth 
along the aerial slope which the wind 
evolved in its blowing, and following a 
series of circles and figures of 8. 

The existence of rising currents, combined 
with very efficient machines, exceedingly 
skilful piloting, and careful study of local 
conditions by the pilots, in order that they 
may find the places favorable for soaring 
and take advantage of the motions of the 
air there, account in general for the wonder- 
ful performances of Hentzen and his col- 
leagues. It is probable that the larger part 
of the soaring of birds can also be ex- 
plained in this way, although there is much 
that is not yet understood about bird flight, 
and some observers have credited the 
albatross and other birds with soaring 
powers, too great to be dependent on rising 
currents alone. 

Since ascending currents exist only over 
very restricted regions it is necessary that 
some other method of soaring should be 
developed if the cherished dream of travel- 
ing across country without the expenditure 
of power is ever to be realized. The theory 
of such a method, requiring nothing but a 
series of horizontal gusts of varying speed, 
the internal' work of the air, as it has been 
termed, was discovered long ago, and there 
remains only the very difficult step of 
reducing the theory to a matter of prac- 
tical piloting. The practical use is dif- 
ficult chiefly because of the inability of 
the pilot to detect the approaching gusts 
and plan, before they arrive, the manner in 
which he will make use of them. If man 
could be endowed with the ability to see all 

the motions of the air, it might be easy 
for him to soar, given such highly efficient 
gliders as have already been developed and 
used. 

The procedure in soaring in variable winds 
is a little more complicated than that de- 
pending on rising air. It can best be 
understood if a wind be thought of as 
blowing first in one direction and then in 
the other, with momentary calms between. 
Under such conditions it would be sufficient 
for the pilot to travel in a series of circles 
or in an S-shaped curve, turning into the 
wind each time that it starts from a new 
direction. In this way it would be possible 
to maintain flight indefinitely. Suppose, 
for example, that the pilot is flying towards 
the north in a calm and that a north wind 
suddenly springs up. This wind blowing 
across the wings of the glider serves to 
lift it to a greater height. When the 
wind dies out, the pilot turns his machine 
through a half circle and heads towards 
the south to await the wind coming from 
the south a few seconds later, which will 
have the same lifting effect. 

The same result can be obtained if, instead 
of blowing first in one direction and then 
in the other, the wind is unsteady, coming 
in a series of gusts, but it is necessary that 
the pilot should be forewarned of these gusts 
in order that he may head into the wind 
when it is about to increase in speed and turn 
downwind in preparation for a fall of wind 
speed. It is well known that nearly all 
winds are gusty in their nature, and soaring 
by this method would therefore be almost 
universally applicable. The next great step 
to be hoped for in sail -planing will be the 
utilization of the fluctuations in the wind 
to furnish the power required for flight. 

It is not to be expected that it will ever 
be possible to go farther than that. Despite 
the enthusiastic prophecies and claims 
sometimes made, there is no reason to hope 
that it will ever be possible to fly without 
power in still air or air moving steadily 
in a horizontal line. That would be essen- 
tially perpetual motion and absolutely con- 
trary to the known laws of mechanics. 

epeh of Sea Learned 1)y Dropping 
«le y to ®Atom 

A new method for determining the depth 
of the sea has been devised by a German 
inventor named Hannemann, of Kiel. This 
new method depends on measuring the 
time taken by a body to fall from the surface 
to the bottom. According to the laws of 
gravitation the movement through the water 
should be an accelerated one, but in fact the 
acceleration is soon counteracted by the 
friction of the body in the water, so that from 
a certain point the speed of falling becomes 
regular. The bodies used contain a cartridge, 
which is automatically fired when the bottom 
is reached, and the sound of the explosion is 
picked up upon the ship by means of a sub- 
marine signaling listening apparatus. The 
time is determined by an ordinary stop 
watch. 

The speed of the ship, which need not be 
reduced, has some influence upon the time 
taken by the sound to reach the navigator's 
ear, but this influence is small. With great 
depths and considerable ship's speed the error 
may be eliminated by means of tables, as the 
physical quantities involved are well known. 
The shape of the bodies may be varied, 
according to the presumptive depth, to give 
different times of falling, since a certain lapse 
of time is desirable for small depths in order 
to get accurate measurements, but with great 

depths, where a difference of a few feet is of 
no consequence, it is of some importance that 
the times for sounding should not be too long. 

ABetter Condenser 
forLessl4ones 

Don't pay out a lot of 
good money for an old- 
style Variable Conden- 
ser when you can 
get the new, tested 
"Vermica" for half -- 
get two Variable Con- 
densers for the price of one. 
The "Vermica" is the latest 
development in Variable Condensers- 
sharper tuning-closer adjustment- 
impossible to short or get out of order 
-takes up less room on panel, also 
suitable for board mounting. Capacity 
.0005 MF. Made of extra -seasoned 
hard ply -wood, phosphor -bronze and 
copper. Endorsed by leading Radio 
authorities and sent on an absolute guarantee of complete 
satisfaction or money refunded. Order direct from manufacturer and save the dealer's profit. 

C. S. CHERPECK 
3125 Daylin Court CHICAGO 

0144- 

975 /r 
AOSTPPO 
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Doctor Hackensaw's 
_ ecrets 

By CLEMENT FEZANDIÉ 

(Continued from page 644) 
=,,,,,,,,,,,,,,,,,,,,, ...... 

"I suppose so, but the reactions are very 
complex." 

"Yes, in civilized men. In savages they 
are much more simple. Well, Silas, while 
experimenting with electrical waves of very 
high frequency I found that these waves 
could act as stimuli on human beings, and 
after a long series of observations I have 
succeeded in making an instrument which I 
call a 'tel-hypnotizer' for want of a better 
name. By properly tuning and directing 
the waves from this instrument I can compel 
anyone within a range of five or ten miles 
to perform practically any action I wish." 

"Prove it to me, doctor, and I will believe 
you," said Silas Rockett with a grin. 

"Very well. I will prove it on yourself. 
Sometime today I shall send you a hypnotic 
wave and compel you to perform my bidding. 
That there may be no mistake I shall write 
down and seal in this envelope the order I 
have given you. Open it at eleven o'clock 
tonight and you will find that you have 
carried out my orders. Will that convince 
you ?" 

"Perfectly, so long as the action is not 
one that I perform every day, such as 'eat 
my dinner,' or something of that kind." 

"No, indeed. Take my word for it, the 
action is one you have never before per- 
formed in your life. By the way, how is 
Miss Gloria Mundy, the charming young 
lady you met during your summer vacation?" 

"She is quite weit, and more charming 
than usual." 

"I suppose you have told her so, and asked 
her to marry you?" 

'Well, no ; I have never yet mustered up 
courage enough to do so. I am afraid my 
answer might be `no,' and I prefer not to 
risk anything yet." 

"You are wrong, Silas. Remember the 
old adage, `Faint heart ne'er won fair lady l' 
Think over it. Well, good -by." 

After the reporter's departure, Doctor 
Hackensaw sat down before his tel -hypno- 
tizing machine, while he consulted a rather 
long list he held in his hands. The fact 
was that the doctor, having perfected his 
apparatus for hypnotizing people at a dis- 
tance, was not content unless he used that 
power for the good of the subjects them- 
selves, as well as for the good of mankind 
in general. 

"My power is limited," thought the doctor, 
"I cannot change a person's nature. But I 
can prevent him from committing a bad 
action and can force him to do a good one. 
Let me see, the first on my list is a lazy man 
who allows his wife to slave at the wash- 
board while he sits with boon companions 
smoking his pipe. I will make him do one 
good day's work anyway 1" 

So saying, the doctor pressed the keys of 
his instrument for a few minutes, and then 
turned to the second case. 

"No. 2," said he, "is a swindler who has 
robbed a poor widow of her savings. I will 
compel him to return the money to her." 
Again the keys worked, and the turn of the 
third case came. This happened to be a' 
woman who was believed to possess vital in- 
formation in a murder case, but who refused 
to make it known. 

As Doctor Hackensaw believed the sus- 
pected murderer to be innocent, he worked 
the keys of his instrument and compelled 
the woman to come to him. She had been 
left at liberty by the police in the hope 
that her actions would afford them some 
clue to the real murderer. When the doctor 
had the woman before him he compelled 
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How To Earn Up To $100 a Week 
in a Field where there's Room for, You 

IN the field of Mechanical Drawing 
(Draftsmanship) there's room for 

you even today when the fierce competi- 
tion in other fields has crowded many 
to the wall of disappointment and hope- 
lessness. 
Don't choose a crowded field. Get into 
Draftsmanship. There's always plenty 
of room-opportunity and big money for 
the man who has training. 
Earn from $35.00 to $100.00 a Week. 
$100.00 a week (regular pay) and $200.00 
to $300.00 a month extra is being made 
by men who spend only six to eight 
months in easy, pleasant home study 
under our direction. 
You Need Training First. We will train 
you to be an expert draftsman in your 
spare time at home by mail. There's 
lots of room for you if you act now. 
Promotion Is Quick. WE'LL QUALIFY 
YOU for a high -salaried position in the 
drafting field and keep you in touch with 
openings for draftsmen in the big ma- 
chine shops, industrial plants and United 

What We 
Practical Problems. You are carefully coached in 
practical drafting work by Roy C. Claflin, Presi- 
dent. 
We Help You Get a Job. We help you get a 
position as soon as you are qualified. 
Training as a Drafting Specialist. After com- 
pleting the course in mechanical drawing we'll 
train you free in your choice of one of our 
special elective courses. 
Draftsman's Equipment. You get a full set of 
drafting equipment as shown in the picture below. 
Consultation Privileges. You are free to write 
us any time for advice and suggestions. 
Diploma. Your diploma attests to your proficiency 
as a draftsman. 
FREE SUBSCRIPTION TO DRAFTSMAN'S 
MAGAZINE "THE COMPASS." 

States Government departments. Men 
who start as draftsmen are often ad- 
vanced to Chief Draftsman, Chief En- 
gineer, Production Manager, and so on. 
Get the RIGHT Training. Mr. Claflin, 
the founder and director, stands person- 
ally in back of the Columbia School of 
Drafting. You spend no time in long- 
winded theories-useless and expensive 
to you. You start on actual drawing 
work the day you receive your first 
lesson. 
You Need No Previous Training. The 
course is easy to understand and easy to 
follow. Many students are qualified even 
before they complete the course. 
Success Calls Men of Action Only. If 
you are a man of action clip the coupon 
now and show that you are a man of 
action. Keep right on top of this oppor- 
tunity to make real money. Don't go 
looking for a pair of scissors. Tear the 
coupon off and mail it right now. 
Special offer to those who reply 
promptly. Get started now. 

Give You 
U. S. CIVIL SERVICE COMMISSION CALLS 

FOR DRAFTSMEN 
A few of many positions constantly open in 

Government departments. 
Salaries are starting salaries, subject to increase. 
Practically all of them carry a bonus of $240 a 
year additional. 
Architectural Designer-$4,000.00. 
Chief Draftsman (Aeronautical)-Naval Aircraft 
Factory, $16.04 per day. 
Aeronautical Draftsman-Field Service of Navy 
Department, $5.20 per day to $12.00 per day. 
Free Book. Send in this coupon today. Imme- 
diately on receiving it we'll send your our book. 
"Your Future in Drafting." It tells you all 
about our new method of teaching mechanical 
drawing and gives full details of our offer. 

Columbia School of Drafting 
ROY C. CLAFLIN, President 

14th & T Sts., N. W. Washington, D. C. 

Fr Drafting ! ee Outfit 
We give you free with our course 
this professional drawing outfit. 

It's yours to keep. 

COLUMBIA SCHOOL OF DRAFTING 

Dept. 1866, 14th & T Sta., N. W., Washington, D. C. 

Enter my name for a Free subscription to "The 
Compass" and without obligation to me, please send 
me your free illustrated book on Drafting, telling how 
I can secure your complete home study course and your 
help in securing a position as Draftsman. 

Name Age 

Address 

City State 
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$95 an Hour! 
"Every hour I spent on my I. C. S. 

Course has been worth $95 to me ! My 
position, my $5,000 a year income, my 
home, my family's happiness-I owe it all 
to my spare time training with the Inter- 
national Correspondence Schools!" 

Every mail brings letters from some of 
the two million I. C. S. students telling of 
promotions or increases in salary as the 
rewards of spare time study. 

What are you doing with the hours after 
supper? Can you afford to let them slip 
by unimproved when you can easily make 
them mean so much? One hour a day 
spent with the L C. S. will prepare you 
for the position you want in the work you 
like best. Yes, it will! Put it up to us to 
prove it. Mark and mail this coupon now! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6176-C, Scranton, Penna. 

Without cost or obligation on my part. please tell me how I can qualify for the position or in the subject before which I have marked an X: 
BUSINESS TRAINING DEPARTMENT 

Business Management Salesmanship Industrial Management ['Advertising 
Personnel Organization Better Letters Traffic Management Foreign Trade Business Law Stenography and Typing Banking and Banking Law ['Business English Accountancy (including C.P.A.) Civil Service Nicholson Cost Accounting Railway Mail Clerk Bookkeeping Q Common School Subjects Private Secretary High School Subjects Business Spanish D French Illustrating 
TECHNICAL AND INDUSTRIAL DEPARTMENT Electrical Engineering Architect Electric Lighting Blue Print Reading Mechanical Engineer Contractor and Builder Mechanical Draftsman Architectursi Draftsman Machine Shop Practice Concrete Builder Railroad Positions Structural Engineer Gas Engine Operating Chemistry Pharmacy Civil Engineer 13 Automobile Work Surveying and Mapping Airplane Engines BMetallurgy OAgriculture and Poultry L1 Steam Engineering D Radio Mathematics 

Name 

Street Addreee 6-26-22 

City sute 
Occupation 
Persona residing in Canada should send this coupon to the International Correspondence Schools Canadian, Limited, Montreal. Canada. 

NEW SINGLE PHASE A. C. MOTORS 
1-4 H. P.--110 
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e 
lug sod 

f; 0o d Dul- 
- s13.00 

GENERAL 
ELECTRIC 

1-4 H.P. $10.50 
$39.00 

ONE YEAR 
GUARANTEE 

EMERSON 
H.P. $ 50.00 

1 H.P. 62.00 

1j1 H.P. 75.00 
2 H.P. 00.00 

Include Pulley and 
Base -All Motor.. 
1-2 H.P. or largger. 
110.220 Voit lisp. 
Ind. Type. 

Satisfaction guaranteed or money refunded 
Illustrated Catalog of Motors and Supplies FREE 

HYRE ELECTRIC CO., 631-R So. Dearborn St., Chicago 

TELEGRAPHY 
Morse and Wireless/ and RAILWAY ACCOUNTING taught thor- 
wghlº. Bi s lades great opportunities. Oldest, largest school. 
abdorsed byaTelegraph, Railway, Radio, and Government officials. 
a e low -o tunitiea to earn lerge portion. Catalog free. 
OUDGÉ'S INSTITUTE. A Street, Valparaiso, Ind. 

her to make a full statement of the affair, 
and with the knowledge obtained was able 
to secure the acquittal of an innocent man. 

And so the doctor proceeded with his list. 
Brutal parents he forced to sign papers re- 
leasing all claim to their children; corrupt 
judges and other officials signed and sent in 
their resignations at his bidding. He forced 
politicians to appoint good men to office, and 
in a word he endeavored to use the boundless 
power he possessed for the welfare of his 
fellow men. True, he did indulge in one 
joke-he compelled Silas to put a dozen raw 
potatoes in a handsome box and send them 
to his lady love. The doctor chuckled as he 
thought of Gloria Mundy's face when she 
opened the box, but was recalled to himself 
by the unwelcome attentions of a fly who 
persisted in using the doctor's head and face 
as a walking track. 

"I must really perfect my tel-hypnotizer," 
cried the doctor aloud. If I could only 
hypnotize animals as well as people I could 
compel every fly and mosquito in the room 
to commit suicide by flying into the water 
pitcher ! And barking dogs and yowling cats 
at night could be quieted in a jiffy!" 

"Come at once-urgent. Hackensaw." 
Such was the message received by Silas 

Rockett several weeks after his last visit to 
the doctor's laboratory, and he hastened to 
obey the summons. He found the place in 
confusion; the assistants all excited, for the 
doctor had locked himself in his private office 
for a couple of days and refused to stir 
from it or see anyone, and received his food 
by means of a basket let down from a 
window. 

When Silas's presence was announced, 
however, the door of the private office 
opened and the doctor's familiar voice bade 
him come in. Here he received a fresh sur- 
prise, for Doctor Hackensaw had barred 
himself inside a strong iron cage inside of 
which was a closely woven metallic netting 
which completely surrounded him. 

Silas was tempted to laugh, but some- 
thing in the doctor's expression restrained 
him. 

"You think I'm crazy, don't you?" were 
the doctor's first words. "Well, I am not. 
If I stepped out of this cage for a minute 
my life wouldn't be worth a straw!" 

"Why, what's the matter ?" 
"The matter is that my tel-hypnotizer has 

been stolen, and the villain now wants to 
murder me, so as to remain the sole pos- 
sessor of the secret." 

"Have you any idea who the fellow is ?." 
"Yes, it is Dope Peters, the man who ran 

off with my tel -automatic girl, and that you 
helped me to catch. I was a fool to let him 
go free. When he was in my employ here 
he must have pried around and learned of 
the existence of my tel-hypnotizer, and last 
Saturday night be broke in here and carried 
the instrument off in a high-powered auto- 
mobile. Luckily for me he didn't quite 
understand how to work the machine or I 
should be a dead man by this time. As it 
is, I had time to enclose myself in this wire 
netting which protects me from the hypnotic 
electrical waves. As, however, he could 
hypnotize my assistants and make them 
break the netting, I have taken the further 
precaution of getting inside an iron -barred 
cage. There I am safe for a while. But 
my hypnotizer is so simple that the villain 
will soon be able to work it as well as I 
can." 

"Simple !" exclaimed the reporter. "How 
can an instrument be simple that enables you 
to make people do any one of a million dif- 
ferent things?" 

"Easily enough," replied the doctor. "You 
see, the natural instincts that govern a man's 
actions are comparatively few. Our usual 
motives are fear, curiosity, envy, jealousy, 
hate, the sexual instinct, despair, sympathy, 
cupidity, etc. The list of important ones is 
not very long. My tel-hypnotizer must first 
induce the subject to walk in any desired 

direction and stop in any desired spot. To 
achieve this, after tuning up the instrument 
to accord with the position and mentality of 
the subject, the needle of the dial is turned 
in the direction you wish the person to take 
and the start or stop button is pressed. As 
soon as the subject has gone to the spot in- 
dicated you press the `cupidity' button if you 
wish him to steal, the `sympathy' button if 
you wish him to render assistance, and the 
'jealousy' or `despair' button if you wish him 
to commit murder or suicide. With the 
twenty-five keys of the apparatus, pressed 
down one at a time or two or more together, 
hundreds of thousands of combinations are 
possible. 

"Now, Dope Peters has already mastered 
the most important of the combinations, and 
has been using his new power in a way that 
will soon make him Master of the World 
unless I can find some means of checking 
him. And yet I dare not leave this cage, 
where I am none too secure as it is, for he 
can, if he thinks of it, direct the captain of 
a company of soldiers to come here with his 
men and shoot me. 

"Here are some of the things he has al- 
ready done. First, in order to secure wealth, 
he orders a wealthy woman to bring her 
money and jewels to some specified spot 
where he can secure them. He also makes 
her steal the jewelry of her friends, and 
thus saves himself the trouble of tuning up 
the instrument several times, and also the 
danger of having several women to deal 
with. 

"Then he has ordered the clerks in charge 
of his police records to destroy them and has 
compelled the witnesses of his crimes to com- 
mit suicide. In this way he hopes to secure 
immunity and be able to enjoy his new 
wealth in peace. Then he is designing to 
make a pretty girl he has seen fall in love 
with him. Luckily, however, he has not yet 
found the love combination on the machine. 
for she is a beautiful girl, belonging to one 
of our best families, and it would be a 
shame to have her life ruined. 

"Then, too, the fellow seems to be getting 
ambitious. I can see that he wants to secure 
power, and it will be easy for him to secure 
any position he desires, and become either 
President or a power that is even greater 
than President-a political boss ! With his 
hypnotizer and his money there is no goal 
he cannot reach!" 

"But suppose a foreign nation should step 
in and try to stop him." 

"Pooh! He would simply hypnotize their 
generals and have the armies surrendered or 
turned back. He would hypnotize the ad- 
mirals and obtain mastery of the fleets. And 
the same for the airplanes. Nothing can 
stop him once he has thoroughly learned how 
to use the machine !" 

"Then what is it you expect me to do, 
doctor?" asked Silas. "How am I to get at 
him if he has power to make me do anything 
he pleases? How can I accomplish more 
than an army of a hundred thousand men?". 

"Remember, Silas, that a flea can get in 
where a lion can't go." 

"Thanks for the comparison. But what 
am I to do?" 

"Listen, Silas. Here is the address of the 
place where Peters in staying tonight. Take 
a good look at the place in my television 
apparatus so you can find the spot without 
trouble. Take this small box with you and 
place it in Peters' room in the top drawer 
of his bureau. I'll keep an eye on him. 
He's not at home now. Telephone me just 
before entering the house and I'll let you 
know if the coast is clear." 

"But, doctor-" 
"Not another word. Go! And remember 

that the lives and happiness of all the rest of 
the world depend on your doing your part 
well!" 
* * * * * * * * 

From the day Dope Peters had stolen the 
doctor's machine for hypnotizing persons at 
a distance, New York City had been startled 
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by a series of the most sensational robberies 
that had ever been perpetrated. In the most 
select gatherings jewels and other valuables 
disappeared when there was no one present 
to whom any suspicion could be attached. 
Private detectives were set to work and 
were astounded to find that the thieves were 
persons of rank and wealth for whom money 
had no temptation whatever. Evidently there 
was an epidemic of KLEPTOMANIA 
raging. 

Women who tried to save their jewels by 
placing them in safe-deposit vaults and 
wearing imitations were no more fortunate. 
They came back a day or two later, took out 
the valuables again and lost them. And 
they told strange tales of the fierce tempta- 
tion that assailed them to get the real gems 
again, and then the wild desire to go to 
lonely spots and there throw away necklaces 
and bracelets that had cost thousands of dol- 
lars. And in every case, when the obsession 
left them and they returned to the spot, it 
was only to find that the jewels had disap- 
peared. 

In another case over a million dollars' 
worth of jewels were stolen in one night 
from one of the best patronized of the saf e - 
deposit vaults. The precautions taken by the 
firm were so great that the collusion of over 
twenty different trusted employees was 
necessary, men who had held their positions 
for years and whose integrity was above 
suspicion. Yet the jewels or other valuables 
had vanished, and the tales told by the guilty 
guardians were passing strange-tales of ir- 
resistible temptation coming suddenly to 
them and overcoming all their principles. 
Yet none of the employees had received a 
reward of any kind for his assistance in per- 
forming the theft! 

Dope Peters was jubilant when he returned 
home that night. He was literally rolling 
in wealth. As yet he had not tried to dis- 
pose of any of the jewels or securities-the 
amount of cash he had secured was far 
more than sufficient for his present needs. 
He feared no detectives. If any got on his 
track he would simply hypnotize them and 
send them off on the wrong scent. Only two 
things worried him-the first was that he 
could not find the love combination of the 
machine, and the second was his fear of 
Doctor Hackensaw. He knew the doctor's 
wonderful powers of invention, and he felt 
that his only safety lay in the physician's 
death. But the doctor, in his wire -meshed 
cage, was proof against the electrical hypno- 
tizing waves. Still, Doctor Hackensaw was 
mortal ! 

"It's got to be done !" cried Peters aloud. 
"And the sooner the better ! I'll hypnotize 
the man who prepares his food and have it 
poisoned !" So saying, he sat down in front 
of the tel-hypnotizer and pressed down one 
of the keys. But at the first touch of the 
instrument there was a tremendous explo- 
sion. Peters himself was blown to atoms, 
and nothing remained of the tel-hypnotizer 
but a mass of shapeless bits of iron. Dope 
Peters had been master of the world-but 
his reign had been a short one! 

"You did your work well, Silas," said 
Doctor Hackensaw. "Yes, it was an explo- 
sive that I had in the can I gave you. It 
was arranged so as to go off the first time 
the tel-hypnotizer keys started the electrical 
waves going. It had to be done, and the 
world is better off without Dope Peters." 

"But how about your apparatus?" 
"Well, the world is better off without that, 

too! I should have had to destroy it, any- 
way. No man is fit to he trusted with the 
poWer of hypnotizing his fellow -beings at 
will." 

"How about the stolen valuables ?" 
"They are all safe except the few dollars 

Peters spent. I watched the fellow through 
my television apparatus and I know all his 
hiding places. The jewels can be easily re- 
covered." 

A rich electrical 
experience packed 
in 8 handy volumes 

Yours on easy terms-Free 
examination. Here's your 
chance for more "know 
how" and bigger pay 

"Experience is the best teacher," men have 
said for ages. It surely is. But don't try to 
learn everything through your own experience. 
Save yourself all the mistakes and hard 
knocks, and get all the short-cuts you can, 
from the experience of other men. 

Suppose you could spend several years with 
a man like Terrell Croft, the author of this 
wonderful electrical library, and have him 
explain and demonstrate, in plain language, what he 
knows of practical electrical work. This experience 
would be worth thousands of dollars to you, wouldn't it ? 

But Mr. Croft is too busy a man to play teacher, 
and so he has recorded his valuable experiences in these 
eight volumes of practical instruction, freely illustrated, 
so that any intelligent reader can understand. 

Edison Knows 
Thos. A. Edison, the great electrical inventor, writing 

to Terrell Croft, said: 
"Your methods of explaining by analogy with things 
everyone knows, and the simple illustrations, make your 
work one of the best that I have yet seen." 

hi the Croft books you will find complete, detailed and up-to- 
the-minute information on electricity, from the simplest principles 
to complete and economical operation of a central station. You 
will be told the things you need to know about motors, generators, 
armatures, commutators, transformers, circuits, currents, switch- 
boards, distribution systems-electrical machinery of every type, 
installation, operation and repair-wiring for light and power- 
how to do it mechanically perfect in accordance with the National 
Electrical Code-wiring of finished buildings-underwriters' and 
municipal requirements-how to do the complete job, from esti- 
mating it to completion-illumination in its every phase-the 
latest and most improved methods of lighting-lamps and lighting 
effects, etc. 

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

Send for your set of 
these pay -increasing 
electrical books to- 
day and judge their 
value for yourself. 

Easy to Hold 
Easy to carry, read 

and remember 

Eight volumes, flexibly and 
strongly bound in 
dark red, with 
titles in gold. 
Size, 5x8 inches. 
Carry one or two 
volumes in your 
pockets for quick 
reference. With 
reasonable care 
they will last a 
lifetime. 

Seven reasons why the 
Croft Library leads 

1 
Every page of this 3000- 

page Library is taken from 
every -day electrical practice. 
Croft deals only with the 
kind of problems you meet in 
your dally work. 

The author's knowledge of 

2 electricity has been obtained 
through actual shirt -sleeve 
practice. Beginning as art 
apprentice lineman he went 
through the various stages of 
wireman, draftsman, etc., un - 
ill he attained the position of 
electrical engineer with one 
of the big electrical manu- 
facturing companies. Now he 
heads his own consulting 
company. 

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

The books contain nothing 

4 but live, practical material. 
They are kept up to the min- 
ute by periodical revisions by 
the author. Every electrical 
worker will appreciate the 
value of this. 

5 Everything in the Library 
is clearly written - clearly 
illustrated. Every man able 
to read and write can under- 
stand and use them. Yet 
they are neither elementary 
nor amateurish. 

The flexible keratol binding 
6 of the Croft books makes 

them ideal for either work- 
shop or home library. They 
are easy to handle-and they 
win last. 

The worth of any set of 
books is usually indicated by 
its sale. Over 30,000 electrical 
workers - beginners and ex- 
perts - are now using the 
Croft books. There's a sound 
reason for this popularity. 

r - - -FREE EXAMINATION COUPON- - - - 
McGraw-Hill Book Co.. 'no., 370 Seventh Ave., 

New York 
Gentlemen:-Send me the LIBRARY OF 

PRACTICAL ELECTRICITY (shipping charges 
prepaid), for 10 days' free examination. If 
satisfactory. I will send $1.50 In ten days and 
$2 per month until the special price of $19.50 
has been paid. If not wanted. I will write you 
for return shipping instructions. (Write plainly 
and fill in all lines.) 

Name 

Home Address 

City and state 

Employed by 

LU-rup-tion R&I-11 
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$100 a Week 
in this 

Fascinating Business 
EARN big 

money as a cartoonist! 
Millions of dol- 
lars were spent last year on 
comic strips, po- 
litical and sport 
cartons, a n i - 
mated cartoons, 
etc. Thousands 
of new cartoon- 
ists are needed 
now to meet the 
ever - increasing 
demand for this 
work. Never 
before have the 
opportunities in 
this fast - grow- 
ing field been so 

many, so varied or so high -paying. 

Easy to Learn CARTOONING 
at Home in Spare Time 

Regardless of how little you know about car- 
tooning now, you can easily qualify for a position 
in this attractive, high -salaried business. This 
home -study method starts you at the simplest 
fundamental principles of cartoon -making and 
takes you through every branch of humorous and 
serious cartooning. You will be amazed at how 
quickly it teaches you to draw salable work. 
Many students of this method began to sell their 
drawings before they were half through their 
courses. The training paid for itself long before 
they finished it. 

Learn cartooning this easy way. Enjoy the 
fascinating life of a successful cartoonist-easy 
hours, freedom from routine, your own boss, and 
$8,000 to $15,000 a year for this work that is 
play ! 

Send for FREE BOOK 
Learn more about the wonderful opportunities 

in Cartooning, and de- 
tails about this remark- 
able home -study method. 
A handsomely illustrated 
booklet has just been pre- 
pared which, upon re- 
quest, will be sent to you 
without the slightest ob- 
ligation. This booklet 
gives a thorough outline 
of the cartooning field, 
and explains in detail 
this wonderful new meth- r How to Decetne a od of teaching Cartoon- CARTC+Q Ti ing. Send for it today ! eÌIS` 

WASHINGTON SCHOOL OF CARTOONING 
1085 Marden Bldg., Washington, D.C. 

1111 Ima 

s WASHINGTON SCHOOL OF CARTOONING 
1085 Muden B dg.. Washington, D.C. 

Please send me, without obligation, your Free Booklet 
on Cartooning and full details of your home -study method 
of teaching Cartooning. 

Name 
(Please write plainly) 

Address 

City State 
(If under 16. please give age 

Ford Owners 
The wonderful newly patented 

Sun Automatic Spark Regulator 
eliminates all Timer trouble. 
Gives proper spark automatically 
for every speed of the motor. 
More power and greater mileage 
at lees cost on either rough or 

smooth roads or when climbing hills. Prevents 
carbon Does away with use of spark lever. Back 
kick impossible. Outlasts all other Timers. Fully 
guaranteed. Sold an 30 days trial. Agents wanted. "Splendid Profits. Auto Sun Products Co., Dept. g Cincinnati, O. 

CHARGE 
YOUR OWN BATTERY 

You can do it-without removing your 
battery or even disconnecting terminals. 
The Valley Battery Charger will end your battery 
troubles. Plugs in on lamp socket; clamps 
to battery. Cannot overcharge or harm 
battery. Price $18.00. Send for booklet. 

Valley Electric Company 
Department S. ST. LOUIS. MO. 

"You're a wonder, doctor !" cried Silas in 
admiration. "And I am sorry you lost your 
instrument." 

"I am not," said the doctor, quietly. "I 
was often tempted to use my power for 
questionable ends. I might some day have 
succumbed to the temptation, if, for example, 
I had fallen in love with a girl who loved 
another. I might have hypnotized her and 
commanded her to love me, instead." 

"I should have given a great deal yesterday 
for such a power," said Silas, "but today 
I shouldn't care a fig for it." 

"Ah, then Gloria accepted you, did she?" 
Silas Rockett looked at the doctor in 

amazement. "Are you a mind-reader, doc- 
tor ?" he cried. 

"Not quite, but I know you proposed to 
her today, because I hypnotized you and 
ordered you to do so. If you will look at 
the sealed memorandum I gave you you will 
find my order written out. I saw you were 
hesitating to propose, and I felt sure Gloria 
Mundy would accept you, so I thought I 
would hasten matters a little. No thanks, 
please, Silas. Don't thank me until you 
have been married ten years. Then you will 
know whether you will want to thank me or 
murder me !" 
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Berlin and London, corresponds to a 15 
degrees difference on the globe, while the 
hour -hand of Berlin coincides with that cf 
its antipode. 

Now, the spiral path of the feet of all 
hour -hands affords a simple means of ascer- 
taining whether there happens to be day or 
night time at a given place. All that is re- 
quired to this effect, is, starting from the 
point of origin or end of the spiral (Fig. 2) 
to follow this out until the foot of the hour - 
hand in question is reached. Whenever, in 
doing this, the figure 6 of the dial is crossed, 
there has been a change between day and 
night time. In Fig. 3, the clock, e.g., records 
as $erlin time 9 h 24' a. m.; New Zealand 
time then is 7 h 54'. In order to ascertain 
whether this is day or night, the spiral path, 
starting from Berlin, is followed on the 
shortest way. Inasmuch as the figure 6, in 
doing so, is actually passed, there is in New 
Zealand the opposite time to Berlin, i.e., 
night time. In British India, however, there 
is then still day time, for the foot on the 
India hour -hand is, on the shortest way, 
reached without crossing the figure 6. If, on 
the other hand, there is in Berlin, 9h 20' p. 
m., there is, as seen from a glance at the 
spiral, 6 h 24' a. m. at Sydney. In a similar 
way, it is possible by means of the World - 
Time Clock or Watch to ascertain for what 
places there has been a change of date. 

The minute -hand, of course, belongs to the 
local hour -hand, both hands being preferably 
marked off by special painting. 

Spiral hands destined for watches can, if 
desired, be punched in any numbers out of 
one piece, and can be readily fitted to any 
watch, the proper combination of cities being 
chosen in accordance with actual needs. 

HEALTH BELT CALLED FAKE 
The Post Office Department has issued an 

order refusing use of the mails to a New York 
genius(?) who, it is alleged, has been selling a 
so-called "electric belt with miraculous cura- 
tive powers," through advertisements. Past 
office inspectors were unable to discover merit 
in the belt. 

Down Brings This 
Brand -New Typewriter 
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ship the typewriter to you for ten days' free trial. 

The Annell' is Standard in size, appearance, con- struction and mechanical operation, with an action so 
smooth and a touch so responsive as to be a source of constant pleasure to the experienced operator, and 
making the progress of the novice immeasurably easier. It turns out beautiful work. The type is clear, 
clean-cut, hard; the alignment and spacing are utterly 
perfect. The speed is unlimited; no operator can crowd the Annell'. Extremely simple in construction, 
it is trouble -proof, sturdy, and will last a business life- 
time. It embodies the ideas and experience of me- chanical geniuses who have been making typewriters 
and typewriter improvements for generations. 

Every Operating Feature 
The Annell' has every late -style feature and modern operating convenience - each letter completely visible as written (together with all the previous writing), Back Spacer, Tabulator, Two -Color Ribbon, Right- and Left -Hand Shift Key, Shift Lock, Margin Release, Adjustable Line Spacing, Adjustable Margin 
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Big Saving-Over a Year to Pay 

We are the only company selling a Standard 42 - key, 4 -Row, Brand -New Typewriter direct to the user by mail at practically the wholesale price of other high-grade typewriters. Our remarkably low price and monthly payment plan enable you to buy a brand-new typewriter easily and conveniently-over 
a year to pay. 

Fully Guaranteed 
We protect you with an ironclad guarantee against any flaw in material or workmanship. 

No Risk -10 -Day Free Trial 
We will prove its high-grade quality by sending the Annell' to you for ten days' trial. Use it on any of your work. If not satisfactory, return the machine to us. We will refund the express charges and any money you have paid, and the trial will cost you nothing. You are the only judge. Could anything be fairer? 
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amount of energy to raise it from the bottom 
reservoir to the point B, as it will give up in 

falling from B back to the reservoir. So 

unless we use every fraction of head that the 
water has at B our machine will not even be 

in balance. Now look at the losses:-from B 

until it gets into the bucket at L, from the 
bottom bucket until it gets to the surface 

of the water in the reservoir M, then from the 
outlet of the turbine to the surface of the 
bucket reservoir. To say nothing of the fact 
that there has never been a turbine invented 
that is anything near 100% efficient. 

SECOND PROBLEM (PRIZE $50.00) 

Many errors were made in this explanation; 
some readers calculating the moments of 

forces and obtaining figures which would 

tend to show that the machine ran backward 
rather than forward. Of course, explanations 
of this nature are worthless, inasmuch as the 
machine even if accurately designed will 

balance perfectly on both sides and will run 
in neither direction. Mr. J. F. O'Beirne, of 

301 N. Main St., Tipton, Ind., decreases our 

bankroll by an additional $50.00, and a 

check for this amount is now en route. 
Let us take one pair cf cylinders and 

weights to see just how they operate. One 

weight is at its highest point and the other 
is nearly at its lowest point. We will call the 
higher one A, and the lower one, B. A falls 

a short distance in forcing the mercury to its 
own side of the machine, but does not revolve 
the machine during that fall. The heavier 
cylinder of mercury causes the machine to 
revolve until A reaches its lowest point. B, 

however, is still a short distance from the 
highest point, and the small amount of 

mercury is not heavy enough to raise it with- 
out the help of A. Any vacuum formed by 
A is compensated for by an equal drag on the 
machine. It will be found that the effort 

necessary to raise B to its highest point is 

exactly equal to the turning effort gained by 
the fall of the cylinder of mercury, because 
the distance A fell to raise the mercury is 

equal to the distance B must be raised. Thus, 
one set is incapable of producing power, or 
even of moving itself, consequently no power 
is produced by several sets, and the machine 
is useless. 

FIRST HONORABLE MENTION 

Mr. Peter Patchis, 29 Spring St., Everett, 
Mass., explains this from his own angle; his 
explanation is given below. 

The machine Fig. 2 will not operate as 
claimed by its inventors, because it is impos- 
sible to have continuously more weight or 
greater turning moment on one side than on 
the other. 

Since the left hand cylinders are supposed 
to be always filled with mercury while those 
on the opposite are empty, it might appear, 
at first sight, that the machine ought to turn 
to the left, and continue doing so indefinitely; 
but as a matter of fact, all it could do, if left 
in position indicated by Fig. 2, would be to 
execute a turn of about 25-30 degrees, and 
then stop-for then the five weights on the 
right hand side would just counterbalance the 
three weights and the mercury in cylinders 
on the opposite side. 

This can be proved by making a diagram of 

the machine to scale, assuming any size and 
weight of different parts, and multiplying 
every weight, and the weight of mercury in 
cylinders, by the distance from their respec- 
tive centers of movement to, and at right 
angles with, the line drawn perpendicularly 
through the center of the machine. The 
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quarterly by more than 200,000 telephone users. 

Owned by those it serves 
Less than fifty years ago an applica- 
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life; a new tie to bind the people to- 
gether. But it was only a suggestion 
-a dream. 

To make that dream come true re- 
quired the creation of an organization 
unlike any other. It demanded a kind 
of scientific knowledge that was yet 
to be formulated, as well as a type of 

equipment still to be devised. And 
it necessitated the financial and moral 
support of many communities. 

Out of this situation grew the Bell 
System, bringing not only a new 
public service, but a new democracy 
of public service ownership-a 
democracy that now has more than 
200,000 stockholders-a partnership 
of the rank and file who use telephone 
service and the rank and file em- 
ployed in that service. The American 
Telephone and Telegraph Company 
exists to serve the people and is 

owned directly by the people-con- 
trolled not by one, but controlled 
by all. 

Evolution is going on. Each year 
the ownership is more widespread. 
Each year the various processes of 

the service are performed more effi- 

ciently and economically. Each year 
new lines and extensions are con- 
structed. The responsibility of the 
management is to provide the best 
possible telephone service at the 
lowest possible cost and to provide 
new facilities with the growth of de- 

mand. To do these things requires 
equipment, men and money. 

The rates must furnish a net re- 

turn sufficient to induce you to be- 
come a stockholder, or to retain your 
stock if you already are one; after 
paying wages sufficient to attract and 
retain capable men and women in the 
service. They must adequately sup- 
port and extend the structure of 

communication. 

These are considerations for the 
interest of all-public, stockholders, 
employees. 
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chine on five days' free trial before deciding to buy It. We will send it to you F. 0.11. Chicago for live days' free trial. It will sell itself, but if you are not satisfied that this is the greatest typewriter you ever 
saw, you can return it at our expense. You won't want 
to return it after you try it, for 
you cannot equal this wonderful value 
anywhere. 

Send No Money 
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TRIAL 
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agent $1.85 and take the machine for five days' trial. If 
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price of $48.85 is paid. If you don't want it, return it to the express agent, receive your $4.85 and return the 
machine. We will pay the return express charges. This 
machine is guaranteed just as if you paid $100.00 for it. It 
is standard. These typewriters are samples the manu- facturer had at their branch offices throughout United 
States and have never been used except for demonstra- 
tion purpose. Just like new but at extremely low price. 
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to keep it I will carefully repack it and return it to the 
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Full particulars and Booklet Free. 
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positions of weights on the ends of the levers 
will depend on the relation they bear to the 
quantity or weight, of mercury in cylinders, 
as well as the size of pistons. As shown in 
Fig. 2, the weight of mercury contained in 
one cylinder must be very small, when cpm- 
pared with a weight on the end of any lever; 
hence the top cylinder and three others on the left are full of mercury, the bottom one and 
three on the right are empty. Therefore, the 
sum of moments on the left iS greater than 
on the right, and the machine will turn in 
anti -clockwise direction till moments equalize, 
when all motion will cease. 

SECOND HONORABLE MENTION 
A letter from John G. Merne, of Drumsna, 

Co. Leitrim, Ireland, with an admixture of poetry, enters as follows. It may be added 
here that there were one hundred and twelve 
foreign entries in this contest, 
Dear Mr. Editor: You will agree "The State 

of Denmark" must be rotten 
When everyone excepting you and me is try- 

ing to get something out of nothin'. 
In SCIENCE AND INVENTION, there I find 

Friend Howard Brown has finally decided 
To eight sides your machine shall be confined, 
While on the blueprint it appears six -sided. 
The fellow sitting down seems quite upset; 

he thinks the old machine is void of 
gumption 

Because it will not go; and your best bet is that his hopes were based on pure assump- 
tion. 

The chap standing up with his thumbs in his 
vest is waiting to see the fine notion; 

For he surely has plenty of cash to invest, if 
the engine would start into motion. 

But, "Alack and Alas," the machine won't go 
round, and is causing them both con- 
sternation. 

The reason it won't in one word can be found, 
and that word is just Gravitation. 

Why it never will move till the great 
Judgment Day 

I'll now try to prove in my own simple way, 
As you've offered a prize, a solution to find. 
Fifty dollars is sure a nice st3m to my mind. 
So here is the reason, as far as I know, 
Why the blessed contraption refuses to go. 
If I don't win a prize, ' Alas and Alack," 
It is "Something for Nothing" to Mr. 

Gernsback, 
And when someone more lucky receives 

Dollar Bills, 
The paper I write on will go for pipe -spills. 
The solution is easy, as everyone knows, 
But I think I had better just put it in prose. 
So here is the reason the thing will not turn. 
With best of respects, I am 

Yours, 
JOHN G. MERNE. 

Referring to the Diagram 1 we find that 
the two cylinders D and X are connected 
together by a pipe. As these two cylinders 
with plungers, levers and fulcrum are equal 
in weight on each side of the center axle, they 
balance one another and are in a state of 
equilibrium. Both long levers are of the same 
length and weight and the weights at end 
M and N are equal in amount. We introduce 
mercury into cylinder X and connect up as 
in the diagram herewith. When this is done 
we find that weight N acting through lever 
displaces from cylinder D the mercury to 
fill X and both levers take up the relative 
position shown in Diagram 1. We next draw 
a horizontal line to represent the cylinders 
and balance the same on a fulcrum O, 
Diagram 2. As gravity acts through center 
of mass, we next project lines vertically 
downward from both M and N, and find 
where they cut the horizontal line. If we 
measure the distance from A to B we find 
that it is longer than from B to C. This is 
due to mass N having moved towards the 
fulcrum O more than the mass M has moved. 
In this condition we would have unstable 
equilibrium, except that we have not yet 
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taken X into account. Project X vertically 
downward on a horizontal line and we find 
that it extends outside N in this case and 
acts as a counterbalance with mass N to 
equalize the action of mass M, therefore bring- 
ing about a state of equilibrium. 

No matter how many arrangements like 
this are fixed on a center axle and no matter 
in what position they may be arranged in 
relation to each other, the weights M and N 
bring about stable equilibrium, and the 
amount of mercury displaced in the cylinder 
D, by the mass M will be counterbalanced 
by the mass N -I- X and vice versa. Hence 
there can be no motion of any kind to make 
the machine revolve continuously. 

Diagram to Accompany Mr. Merne's Solution. 

THIRD PROBLEM (PRIZE $50.00) 

The first prize for the third problem, the 
last of the $150 (two-thirds being already 
awarded), in which many contestants assumed 
that the length of the descending track is five 
times the length of the ascending track, 
which is not necessarily the case, as the 
ascending track could be almost vertical and 
the descending track extremely long, proper 
gearing being employed for raising the cars, 
goes to Mr. Leroy J. Miller, of 823 Flatbush 
Ave., Brooklyn, N. Y. He is the only man 
from greater New York whose explanations 
were considered worthy of a prize award. 
When called up on the phone, Mr. Miller in- 
formed us that he has an M.E. degree from 
Stevens Institute, and that he is but twenty- 
five years old. No favoritism is shown to 
Mr. Miller because he is a New Yorker, but 
his answers were considered the best. They 
follow. 

The reason, the inventor claims, that this 
machine will work, is that the weight of the 
five cars moving on a downward course is 
greater than the weight of one car ascending. 

The fallacy of this scheme lies in the fact, 
that only the force acting on the cars, which 
is the same as the weight of the cars, has been 
taken into consideration, whereas the distance 
traveled (in the direction in which the weight 
is acting) has to be taken into account also. 
In other words, to find out if the five cars 
descending will raise the ascending one, the 
"work" done by the descending cars and the 
"work" done by the ascending car must be 
determined. 

"Work" as used in this explanation is de- 
fined as the product of the force acting on 
the car (which is its weight) and the distance 
through which this force acts. (The distance 
being measured in the same direction as the 
force is acting.) In this case the distance is 
measured vertically because the weight acts 
vertically downwards. 
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of Milwaukee. Dept. Ell Marshall 
Street Building, Milwaukee, Wis. 

Please send me free end without any ob- ligation on my part full details of your 
special home -study course in Practical 
Electricity, 

Name 

Address 

City State 

Age Education 

There are three possible cases to be dealt 
with here. They are: 

1. If the work done by the five descending 
cars is greater than the work done by the 
ascending car then the machine will work. 

2. If the work done by the five descending 
cars is equal to the work done by the one 
ascending car there will be equilibrium or no 
motion; hence the machine will not work. 

3. If the work done by the five descending 
cars is less than the work done by the ascend- 
ing car the machine will work backwards, that is, the one car on the steep incline will 
descend and the five cars will ascend. This 
would mean that the machine would work 
backwards. 

It now remains to determine under which 
Df the above headings this machine comes. 

In the following explanation the five cars are considered as descending and the one car ascending. Also all cars are considered to be of the same weight and friction throughout is neglected. 
The work done by the one car in ascending 

is the product of the weight of the car and the total distance (measured vertically) that it is lifted. 
The work done by the five cars in descend- 

ing is equal to the sum of the work done by each of the five cars. The work done by one 
descending car is the product of its weight and the distance (measured vertically) that it travels downward while the one car is 
ascending. Now as there is to be only one car ascending while five cars are descending 
each one of the five cars will move down one - fifth of the distance that the one car ascends 
(all distances measured vertically). There- fore the work done, by each of the five cars in descending while the one car ascends, is 
one -fifth of the work done by the one car in ascending and the work done by the five cars in descending is five -fifths or equal to the work done by the one car in ascending. 

Hence this machine comes under heading 
No. 2 and will not operate without power 
being applied. 

FIRST HONORABLE MENTION 
The first honorable mention is given to Mr. Kenneth Wolfskill, of 37 Front St., San Francisco, Calif., whose explanation follows: 
Let us assume, for convenience' sake, that there are five cars on the long spiral incline 

pulling the remaining car up the steep slope. The amount cf work required to pull the car up the incline (regardless of the speed) is equal 
in units of work (foot-pounds or gram -meters) 
to the product of the weight of the car by the height of the incline at the top, pulling the car up the incline requiring the same amount 
of work as lifting that weight up the same distance (the height of the incline). Now let us see about the energy cf the cars going 
down hill on the spiral slope. By the same principle of physics the energy of anyone of them equals the weight times the vertical distance of descent. But, since there are five of them, any one car transverses a distance 
equal, not to the height of the incline, but to 
one -fifth of the height. Thus it is that the energy of any one of them at any time is equal to one -fifth the weight of the car times the height of the incline. Since there are five 
cars, this energy in units of work is five - 
fifths of the energy required to pull up the 
single car, or, in other words, the two are equal. Hence we get a balance. 

SECOND HONORABLE MENTION 
The second honorable mention in the third 

problem is issued to Mr. Geo. W. Webster, 
Jr., of 1658 W. 1st Ave., Columbus, Ohio. 
His explanation is given below. 

The driving power of No. 3 is gravity, 
which acts perpendicularly only. 

As there are always five cars descending 
while only one is ascending, each of the five 
cars therefore descends but one -fifth of the perpendicular distance from the top to the 
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bottom, while the one car is ascending the 
total distance. 

The work performed in raising the single 
car from the bottom to the top is the product 
of the weight of the car times the perpendicu- 
lar distance between the bottom and top 
planes. 

The work performed by the five cars as 
they descend, each one -fifth the perpendicular 
distance between the top and bottom planes, 
is the product of the weight of the five cars 
times the perpendicular distance each de- 
scends, which is one -fifth the distance be- 
tween the top and bottom planes. 

If the weight of each car is one, and the 
distance between the top and bottom planes 
is one, the work performed by the five cars 
descending one -fifth of the distance between 
planes is 5x1/5=1. 

The work performed by raising the single 
car (weight one) the total distance between 
planes (one) is therefore 1x1=1. 

Therefore the work performed by the five 
cars descending is equal to the work required 
to raise the one car, and, as they are opposing 
each other, there can be no motion. 

The number of cars descending while one 
car is ascending is immaterial, as only one 
car can ascend at a time, while each of the 
other cars is descending a proportionate dis- 
tance in an inverse ratio to the number of 
cars descending. 

In closing, we would state that unless the 
men put a little more action behind their 
explanations, the girls are going to walk off 
with all of the first prizes. Even girls four- 
teen and fifteen years old submitted truly 
remarkable reasons why the various contrap- 
tions here listed would not work. Perhaps 
when a girl takes the first prize in one of 
these contests, the men will sit up and take 
notice. Let us inform the various gentlemen 
that have designed the machines shown here 
that their devices will not work, and let us 
further caution each inventor working upon 
perpetual motion systems that none of their 
devices would stand scientific explanation or 
proof. Although not from Missouri, we be- 
lieve as the Missourians do-" we want to be 
shown," and to any inventor who claims 
that he has a perpetual motion machine 
which actually operates we say "show me." 
We would advise that any inventor can 
secure a patent upon such a machine on con- 
dition that he submits a working model to 
the Patent Office at Washington, which office 
up to the present day has never received such 
a working model. 

X-RAY ALTERS SEX OF UNBORN 
INSECTS 

Announcement that he had succeeded in 
changing the sex of unborn banana flies and 
otherwise altering their hereditary charac- 
teristics by use of the X-ray was made by 
Dr. James W. Mayor, professor of zoology 
at Union College, at Schenectady, N. Y., re- 
cently. 

While he did not predict any practical 
application of his discoveries in the direction 
of efforts to alter the transmission of heredi- 
tary characteristics in animals and plants, 
Professor Mayor said he did anticipate they 
would be of great help in making "a sound 
foundation for the therapeutic use of X-rays." 

"It is of more than academic interest to 
prove that the mechanism of heredity can be 
modified by external agents such as X-rays," 
he said. "Although the whole animal was 
exposed to the rays while the eggs were in the 
mother, this striking and far-reaching effect 
on the inheritance of the offspring was pro- 
duced without apparently affecting the body 
of the mother herself in any way." 

The banana fly was selected for the experi- 
ments, he explained, because the great mass 
of data concerning its hereditary characteris- 
tics already massed made it possible to check 
accurately any alterations effected by the 
X-ray. 

Thousands of Radio experts are needed to fill splendid 
big -pay positions waiting. Do you want to be ready 
to jump into one of these big, easy jobs in a few short 
mouths? Why not? All you need to start with is a 
000rmon school education. Travel or stay at home. 
Radio provides you with valuable training and gives 
you a profession where you can find a good -pay position 
no matter where you go. And besides, as a Radio man 
on a ship you can save big money right from the start. 
It is nothing unusual for Radio men to save over $1,000 
the first year they work. That's because they get food 
anti quarters absolutely free. Many men then train 
themselves for the high positions of Radio Engineers and 
Executives, paying up to $10,000 a year. Can you save 
$85 or $95 a month in the job you have now? That's 
what you save as an operator-and in no other position 
ran you SAVE ALL YOU MAKE! 
I( you want to work on land there Is plenty of room 
for you. Every commercial and broadcasting station 
has a force of men as operators, aids, mechanics, re- 
tairmen. installation and maintenance experts, in- 
- cetors, engineers, clerks, etc., etc. Newspapers pay 
big money to men who can write their Radio sections. 
Banks, Stock Exchanges, Police Departments, Schools- 
wherever Radio has taken its place, have splendid op- 
portunities waiting for competent, trained Radio men. 

Lots of Pleasure While You Learn 
The Radio era is upon us. Radio 1s everywhere-in 
department stores, big factories, banks, schools-every- 
where! One million people are listening every night to 
music, vaudeville, speeches broadcasted by Radio. You 
can. get all this fun while you are learning our course. 
This entertainment is actual practice. As a part of our 
amazingly complete course we give you four wonderful 
Radio Instruments. One of them is the Narola Radio 
receiving set. You make the parts, erect the aerial. 
and then listen to all the news and entertainment of 
tho world sent to you through the air! Think of sitting 
in your home and getting all this fun, for just a few 
minutes work, that eventually fits you for a big -pay 
position in this great industry. 
The other instruments which are loaned to you free give 
you actual practice in real Radio work Among them 
is the famous Natrometer, the only device ever invented 
that gives you an exact reproduction of the transmission 
of Radio work by two Trans -Atlantic professional Radio 
operators. These instruments are the four steps to a 
fine position in Radio with its big -pay and wonderful 
future. Nothing could be more fascinating than Radio. 
No dirty hands, scarred fingers, or aching backs. You 
won't have to worry about dull times, strikes, lockouts, 
layoffs, because the Radio field is growing so fast 
that the jobs are looking for the men. 

You learn Radio at home by actual prac- 
tice on four wonderful, patented Instru- 
ments that have helped all our graduates 
to better -paying positions. 

NATIONAL RADIO INSTITUTE 
Dept. L-14 Washington, D. C. 
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LEARN WIRELESS 
By Practice at Home 

Our Wonderful Outfit Makes It Easy 
Gentleman's Work with Big Pay 

Personal Instruction by Radio Experts 
Qualifies You in Spare Time at Home 

In 1914, barely three years after Marconi made toll 
marvelous discoveries of Radio, the National Radio 
Institute was founded-the first Radio School in Amer- 
ica. Since that time we have taught over 10,000 stu- 
dents, more than all other Radio Schools combined, and 
we are today the largest Government -recognized Radio 
School in the country. Our method of training by mail 
is endorsed by Government officials; our school is 
officially recognized and stands first on the list of 
schools recommended by the Department of Commerce. 
Our Diploma of Graduation is given five to ten credits 
at all Government Commercial License examinations. 
We have made Radio as interesting to study as a fas- 
cinating romance. Prominent Radio men. who are 
nationally known as experts. Inventors, operators, give 
you personal instruction in every branch and phase of 
the subject. They give you advice you want, answer 
your questions, help you in every way to become a suc- 
cessful Radio expert. And then, don't forget the Four 
Radio Instruments (which are loaned to you free) 
that makes our course so practical and so thorough. 
You can easily learn in four months. Ernest Bostwick 
finished his course in ten weeks. Soon you will be 
ready to step into a real job. Thousands have found it 
easy. You can, too. 

Four New Inventions Make Radio Easy 
to Learn by Practice at Home 

With our famous short-cut course in Radio Telegraphy 
and Radio Telephony, you are furnished with our four 
patented Radio Practice Instruments by which you 
actually learn by doing. 

1. The Code -o -meter which teaches you how to send 
code quickly. 

2. The Rec-o-meter, which makes the most difficult 
part of Radio fascinatingly easy. 

3. The Narola Receiving Set, which you make your- 
self and gives you practice in taking real messages 
from the air, and lets you in on the glorious enter- 
tainment broadcasted every day. 

4. The Wonderful Natrometer, the only device ever 
patented which gives you an exact reproduction of 
the transmission of two famous Trans -Atlantic com- 
mercial operators. With this instrument you learn 
in less than the usual time how to send and receive 
Radio messages with the accuracy, precision and 
speed of a professional operator. 

FREE-This Int tang Big Book on Radio 
If you are genuinely and sincerely interested in making 
Radio your Life's profession send for our big, free. illus- 
trated book, "How to Learn Radio at Home," which gives 

complete details of our won- 
derful home -study course. 
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which we give you free, 
the splendid positions 
open in Radio, the 
fine salaries paid. and 
how you can qualify 
for the position you 

want in your spare 
time at home. 

Fill in the cou- 
pon and mall 
it AT ONCEI 

rational Radio Institute, Dept. L-14, 
Washington, D. C. 

Send me your free, illustrated book. "now to 
Learn Radio at Home," which gives full de- 
tails of your short-cut course in Radio Tel- 
egraphy and Radio Telephony, the four Radio 
Instruments you lend free, and how your 
course qualifies me quickly in spare time 
at home for a fine position in Radio. 

Name Age.... 

I Address 

I city 5btte 

BE A REAL MAN! 
LOOK LIKE ONE AND 

FEEL LIKE ONE 
Broaden your shoulders, deepen 
your chest, enlarge your arms, 
and geta development that will 
attract attention. Fill yourself 
full of energy and be powerful. 

My New Book 
"Muscular Development" 

Will Explain How 
This book is illustrated with 26 
full page photographs of myself 
and of some of the world's finest 
developed athlete. I have trained. 
It will Internet and benefit you 
gretly. 

Send 10c (stamps or coin) for a copy NOW, today. 
while it is on your mind. 

EARLE LIEDERMAN, Dept. 211, 305 Broadway 
NEW YORK CITY 

This Wonderful Invention 
converts any ordinary 
cook stove into a gas 
stove. OXO-GAS is 
made from common 
kerosene and air 
(mostly air). Cheaper, 
cleaner and more effi- 

cient than coal. OXO-GAS appliances for 
every purpose. We have openings for re- 
sponsible, energetic men as distributors. 
Only those who can properly finance them- 
selves considered. 

GLORIA LIGHT COMPANY 
110 N. May St., Chicago, III. 
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Finish that Radio 
Cabinet to Match 
Your Furniture 

Of course you want the cabinet of your 
radio outfit to match or harmonize 
with your other furniture. You can 
quickly and easily accomplish this 
with Johnson's Artistic Wood Finishes. 
Our book tells how. Use Coupon. 

JOHNSON'S 

WOOD DYE 
Johnson's Wood Dye is very easy to 
apply-it goes on easily and quickly, 
without a lap or a streak. It pene- 
trates deeply, bringing out the beauty 
of the grain without raising it-dries in 
4 hours and does not rub off or smudge. 

Johnson's Wood Dye is made in four- 
teen beautiful shades, all of which 
may be easily lightened or darkened- 
full directions on every label. 

Insist upon Johnson's Wood Dye- 
there's no substitute. 

FREE -This Book on 
Wood Finishing 

This book tells how to finish wood in 
artistic stained and enameled effects. 
Gives practical suggestions on making 
your home artistic, cheery and invit- 
ing. Tells just what materials to use 
and how to apply them. Includes 
color card-gives covering capacities, 
etc. Use coupon below. 
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S. C. JOHNSON sr SON, Dept. SI 11. 
Racine, Wie. (Canadian Factory-Brantford) I 
Please send one free and postpaid your Instruction 1 
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1,000 H. P. AIRPLANE A SUCCESS 
The satisfactory trial flight of a 1,000 horse- 

power "Leviathan," the success of which 
marks an important step in airplane con- 
struction, was announced recently. 

The feature of the giant plane, which is 
constructed entirely of metal, is an arrange- 
ment by which the motors may be operated 
independently and by which any one motor 
developing trouble is automatically thrown 
out of gear without disturbing the function- 
ing of the others. The machine contains an 
engine room where the mechanics during 
flights can superintend the functioning of the 
four 250 horsepower motors, which are' in 
the front of the plane. 

HOW TO KILL DANDELIONS 
The University of Wisconsin lists as among 

its greatest achievements the discovery of an 
effective "death to dandelions" treatment. 

Twenty-four hours after announcement of 
the discovery by the university horticultural 
experts, thousands of letters were received, 
inquiring for the details. 

The basis of the university's new discovery 
is iron sulphate, commonly known as green 
vitriol. Full investigation has shown its 
efficacy, it is said. The spray is made by dis- 
solving iron sulphate, which is obtainable at 
any drug store, in water in the ratio of two 
pounds to a gallon of water. One gallon of 
this solution will spray 860 square feet of 
lawn. Three sprays are necessary every year, 
one in May, one in June and the third in the 
fall. 

PROCESS FOUND FOR THE PRESER- 
VATION OF NEWSPAPERS 

How to so pickle newspapers that they can 
be preserved indefinitely in the public libra- 
ries is a problem which has apparently been 
solved, according to the American Paper and 
Pulp Association. 

Eight years of experimenting, participated 
in by three big New York newspapers at a 
cost of $5,000 a year each, under the super- 
vision of the New York Public Library, has 
taught librarians how to preserve for pos- 
terity newspaper files. The solution seems 
simple, being the mounting of each newspaper 
sheet between two sheets of thin Japanese 
tissue, shutting the air from the original 
sheets, reducing its legibility but slightly, 
and strengthening the page. Bound volumes 
of the mounted pages are now in constant 
daily use, and are free from the wear and tear 
which destroyed the untreated newspapers. 

In the New York experiments silk was first 
used, but the Japanese tissue was found the 
best for the purpose, as it hermetically sealed 
the newspaper pages from the air. Shellacs, 
varnishes and other substances were tried, 
with little success. Under the method now 
in use, the operator wets a glass or steel - 
covered table, lays down a sheet of tissue 
with the pasting machine, rice paper is put 
on, then in turn the newspaper page, paste 
and tissue, when the page is dried and pressed 
under a gas -heated mangle. 

WHY AUTO RUNS FASTER ON CER- 
TAIN ROADS 

Motor cars of all kinds have long been 
known to gather speed in some unaccountable 
manner when passing over smooth asphalt or 
bituminous macadam roads. It is now held 
to be due to the abnormal profusion of vegeta- 
tion found along many of these roads. 

Trees and plants exude oxygen. Motors 
run more smoothly when there is plenty of 
oxygen in the air. The increased amount 
of oxygen diffused in the localities where vege- 
tation is profuse makes the motor "pick up." 
Scientists have recently conducted experi- 
ments in several localities and along roads 
bordered by heavy vegetation. 

The Monarch Junior Lathe is also made in a larger 
size, with 11 inches swing, at slightly higher price. 

Full details on request. 

MONARCH 
Jr. 9" 
Lathe 

Here's the Lathe 
You've Long Been Looking For 
INVENTORS - EXPERIMENTERS - 
MECHANICS-AUTO REPAIRMEN- 
here's the lathe that will exactly answer 
your requirements for a small, compact 
and trouble -proof tool for your work- 
shop. 
The MONARCH Junior 9" Engine Lathe 
is fully equipped-has a 2% -foot bed- 
semi-quick change gear-bench legs- 
and automatic safety devices. It will 
do any small work that any other lathe 
will do and do it with 1/1000 of an inch 
accuracy. Built with bed lengths up to 
5 feet. 
Write today for Free catalog of MON- 
ARCH Lathes which are built up to 30 
inches swing. 

The MONARCH MACHINE TOOL CO. 
418 Oak Street - - Sidney, O. 

BOYS! BOYS! BOYS! 

THROW YOUR VOICE 
Into a trunk, under 

gv the bed or any- 
where. Lots of fun 
fooling the teach- 
er, policeman or 
friends. 
THE VENTRILO 

a little instrument, fits 
in the mouth out of sight, used with above 
for Bird Calls, etc. Any- 
one can use it. 

Never rails. A 32 page book on sea. triloquism, the Ventrillo All for 10 cents 
JOHNSON SMITH & CO., Dept, 911, 3224 N. Halsted St., Chicago 

ELECTRICITY 
TWO-YEAR COURSE IN EIGHT MONTHS 
Thousands of trained men needed in the electrical industry. Most effective easiest understood, latest training methods 
in existence. Proper home training service now within the reach of every ambitious man. Practical electrical engi- neering complete. Free, a 58 -page book of great value. 

Dept. 1, WORLD TECHNICAL INSTITUTE 
Jersey City, N. J. 

$28 Brings FREE AIR SERVICE 
Small monthly payments on balance. HB Automatic 
Air Compressor keep. constant presence of 140 to 100 
Pounds day and night. No repair». Ent automa- 
forin itself easily 

on.d 
shows a nnew ice profiyour 

pnrD. pays, 

$20 Cash Starts Yew Battery Charging Beahn« 
with an HB Battery Charger. Belem 
on easy monthly terms, paid by your 

profits. Q, auto to and radio batterie.. Big de - 

fit.and, 
big p its. No experience needed. HB Out- profit.. 

for 8 10, 18 or 32 buttock., Choose your sine. 
then mall th,e ad. with your name for information. 
Money -back guarantee. 

11OBART BROS. CO. 
Boa S 113 Troy. Ohio 

ARET7I'7E LEARN AT URINQ 
Write for book. "How to Become a Good Penman." end beautiful 

apecimeaa. Free. Your name on card If you eocloee stamp. 
R. W. Tambyn, 424 stage Bldg., Kansas City, Mo. 

ARE YOU BASHFUL, TIMID 
Self Conscious, Embarrassed in Company. Let us tell 
you how you can overcome these troubles and acquire 
Poise, confidence. assurance and a magnetic personal- 
ity. Address The Veritas Science institute, 1400 
Broadway, New York, Desk 15. 
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Thousands of Experimenters 
have sent in their order for one of these famous little 

N -S MICROPHONE BUTTONS 

00 
PREPAI D 

ANYWHERE 
ON RECEIPT 

OF PRICE 

Full Size 

You can perform an almost endless number of 

fascinating experiments with this famous Button 

LOOK WHAT YOU CAN DO WITH IT 
The Newman -Stern Microphone Button may be used 

as a replacement unit for worn-out telephone transmitters. 
It can be installed in a few minutes by following our 
directions. 

Speech, phonograph records, music, etc., may be trans- 
mitted to a distant place by properly connecting this 
Button. 

It will serve admirably as a detectophone by conceal- 
ing it in a cigarette box or behind a picture. thus enabling 
anyone to hear what is being said and done. 

FOR RADIO TELEPHONE TRANSMISSION 
The NS Microphone Button makes an ideal modula- 

tion microphone for radio telephone use. It will carry 
heavy current and is extremely sensitive. If large power 
tubes are used, several NS Buttons may be attached 
to a single diaphragm and connected in parallel, thus 
dividing the current and preventing packing. 

LOUD SPEAKERS AND AMPLIFIERS 
Many different methods are available to the users of 

NS Microphone Buttons for amplifying radio signals. 
The Buttons may be attached to the diaphragm of the 
telephone receiver, a local battery and 80 -ohm receiver 
being connected in series. Various types of lever action 
may be experimented with. The field is most interesting 
and is full of possibilities. It may lead to some ingenious 
discoveries in the line of loud speakers. 

EXPERIMENTERS 
Many other fascinating stunts may be devised, such as 

holding the button against the throat or chest to repro- 
duce speech without sound waves. Indeed you will find 
the NS Buttons a source of countless experiments along 
the lines of telephones, amplifiers, loud speakers, etc. 

WE WILL GIVE $5.00 
to anyone who sends in a new suggestion for the NS 
Microphone Buttons, providing we find it suitable for 
use in our literature. 

ErPin $1.00 to this ordering coupon and well 
send an N -S Button by return mail 

The Newman -Stem Co., Cleveland, Ohio 

Enclosed find $1.00 for one Newman -Stern Micro- 
phone Button, complete with instructions. 

Name. 

Address or P.O. 

City and State 

Write for descriptive bulletins and catalogue covering 
the Newman -Stern lines of radio apparatus. including 
"Red -Head" radio 'phones, "NAA" Arlington Tested 
Crystals and the Teagle group of better radio instruments. 

DEALERS` Newman -Stern lines are well-known 
and constitute a good proposition 

for you. A postal card will bring full particulars. 

furmarnrkohne 
Newman -Stern Bldg., Cleveland, Ohio 

You've heard your 
neighbor praise the Path- 

finder, the wonderful illustrated 
news and story paper published at 

Washington for people everywhere. This 
paper Is the Ford of the publishing world; has 

ball a million subscribers. Chuck fall of just the kind of reading 
you want. Unequaled digest of the world's news. Question Box 
answers your questions Stunts for children; resift= for all. Excit- 
ing serial story starts soon. Send 15 cents (coin or stamps) today 
for this big. $1 paper 13 weeks. You will he more thon pleased. 
PATHFINDER, 888 Langdon Sta., WASHINGTON, D. C. 

BoysandGirls Earn Xmas Money Write for SO sets 
AMERICAN CHRISTMAS SEALS. Sell for 10c 
a set. When sold, send us $3.00 and keep $2.00 
NEUBECKER BROS981 East 23d St., Dept. 95, Brooklyn, N. Y. 

Hnn Eradicator in 
Fountain Fein 

In view of the success of the rubber -tipped 
pencil it seems surprising that an ink 
eradicator in fountain pens was not invented 
before this, but there were difficulties that 
seemed insuperable. In the first place the 
ordinary eradicators would not do in this 
case, they call for two fluids, whereas 
such a device evidently presupposes a single 
fluid eraser and until recently, no single fluid 
was known that would eradicate ink with 
neatness and despatch. Secondly, when the 
present writer discovered such a compound, it 
was only to find that no ordinary material, 
such as is used in fountain pens, would hold 
it. 

No metals or alloys, not even platinum, 
would resist it, thus eliminating metal 
springs and valves from the device, and 
complicating the problem. 

There was nothing for it, therefore, but to 
place the erasing fluid in a neat glass tube, 
closed with a small rubber cork, through 
which passes a smaller glass tube with a 
glass rod plunger which works loosely through 
it. This rod acts by displacement and when 
pushed into the bottle an equal volume of 
fluid flows down the sides of the rod upon the 
word or figure to be erased. By removing 
the small cap that covers the eraser, the 
plunger is drawn out and is ready for 
operation. 

Clever Idea in Combination Fountain Pen and Ink 
Eradicator. The Latter Is the First Single Solution 
Eradicator That the Editors Have Tried. It Re- 
moves Practically Any Ink and Contains no Free 

Acid. It Can Be Used on the Hands. 

So much for the mechanical details of the 
first invention, the pen. With regard to the 
second, which is a chemical process and 
product, the principal features of note are: 
The fluid eradicator acts in one operation, 
instead of requiring three operations as do 
other devices of the kind. 

Unlike others, it contains no free acid, 
it is non -corrosive, and may, for example, be 
used with perfect safety to remove ink 
stains from the fingers. It is effective also in 
removing stains from cloth, paper, wood, and 
even stone. A curious illustration of its 
power in this respect was seen recently in its 
rapid action on a deeply -stained hewn lime- 
stone covered with supposed indelible 
stains. 

There are a number of companies-some 
very large ones-engaged in the manufacture 
of ink eradicators. All these eradicators are 
of the two fluid type, all copies of the same 
original, in which it is necessary to use No. 1 

fluid first, then blot, and apply No. 2 and 
then frequently have recourse to No. 1 again. 

With the present invention, however, all 
that is needed is a slight excess of the eraser 
to convert the standard inks into a fluid 
which is almost water white as may be proved 
by pouring a few drops of ink into the bottom 
of a test tube and treating it with the single 
solution.-THOMAS W. CAPPON. 

PHONOGRAPHIC GAS FLAME 
Utilization of an ordinary gas flame is the 

latest novelty offered to put a larger volume 
of tone and beauty into phonographic repro- 
duction. News of the latest device comes 
from England, where some inventor has de- 
vised a small sound horn that employs the 
pulsation of a gas flame combined with a re- 
flector. 

s,,,,;"w.' nr 

Lcarn to Fill 
BIGGER Slim! 

NO matter what kind of work you are 
doing now, a set of these great home 
study books will quickly fit you for a 

bigger and better paying job. We will send 
any set you select for one week's free ex- 
amination, and if you want to keep them 
you pay only the special reduced price, at 
the rate of 75 cents a week. This is your 
opportunity to make more money-grasp it 
NOW. Use these books and a little spare 
time and LEARN TO FILL BIGGER SHOES. 

Pu Y RAISING BOOKS 
at Greatly Reduced Prices 

Carpentry and Contracting, 6 volumes, 2138 
pages, 1000 pictures. Was 637.60 Now 819.80 

Civil Engineering, 9 volumes, 8900 pages, 8000 
pictures. Was $67.50 Now 84.80 

Fire Prevention and Insurance, 6 volumes, 1600 
pages, 600 pictures. Was 830 00 Now 14.80 

Electrical Engineering, 8 volumes, 8000 pages, 
2600 pictures. Was $60.00 Now 29.80 

,Automobile Engineering, 6 volumes, 2600 pages, 
2000 pictures. Was $45.00 Now 21.80 

Machine Shop Practice. 6 volumes, 2800 pages, 
2500 pictures. Was $46 00 Now 21.80 

Steam and Gas Engineering 7 volumes, 8300 
pages 2600 pictures. Was 862.50 Now 24.80 

Law and Practice (with reading course) 18 vol- 
umes, 6000 pages, illustrated. Was 897.50 Now 49.80 

Telephony and Telegraphy. 4 volumes, 1728 
pages, 2000 pictures. Was $30.00_ Now 14.80 

Sanitation, Heating and Ventilating, 4 vole., 
1464 pages, 1400 pictures. Was $30.00 Now 14.80 

Employment Management and Safety Engl- wring.7 volumes 1800 pages, 540 illustrations. 
.Now 24.80 

Business Management, 8 vol., 2500 pages, 1000 
pictures. Was 152.50 Now 29.80 

Drawing, 4 volumes, 1578 pages, 1000 pictures, blue- 
prints, etc. Was $30.00 Now 14.80 

SEND NO MONEY 
Shipped for 7 Days' Trial 

Write the name of the books you want on 
the coupon and mail it today. We will send the 
books at once, express collect, and you can use 

them just as if they were 
your own for a whole 
week. If you decide you 
don't want to keep them, 
send them back at our 
expense. 

If you like the books, as 
thousands of other men 
have after examination, 
just send us $2.80. You 
can send the balance of 
the special reduced price 
the same way-$3.00 each 
month (75 cents a week). 
Start right now and learn to 
fill bigger shoes. There will 
be a better job looking for 
you if you do. Be ready to 
meet it when it comes. Send 
the coupon now. 

American 
Technical Society 
Dept. X -258a, Chicago 

Merlon Technical Society, Dept. X-1514, Chicago, U.S.A. 1 

Please Bend me set of 

Ifor 7 DAYS' examination, shipping charges collect. 
I will examine the books thoroughly and, if eatiefied ' will send $2.80 within 7 days and $3.00 each month until 

I have paid the special price of $ If I decide 
I not to keep the books I will return them at your ex- 

penee at the end of one week. Title not to pass to me 
until the net is fully paid for. 

I Name 

IAddress 
Employed by aa saa am a - al Sara mm J 
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GILSON SLIDE RULE CO. 

«I, m Going to Make 
More Money !" 

"I'm tired working for a small salary. 
I know I have just as good a head on 
me as Fred Moore and Bob Roberts, for 
we used to work side by side. But 
they've gone far ahead of me. 

"Why? Because they saw the value 
of special training, and I didn't. 

"But I know better now. If the 
International Correspondence Schools 
can raise the salaries of men like Fred 
Moore and Bob Roberts, they can raise 
mine, too! 

"If they have helped others to ad- 
vance, they can help me. To-day- 
right now-I'm going to send in this 
coupon and at least find out what the 
I. C. S. can do for me." 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Ben 6175-C, Scranton, Penna. 

Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 
which I have marked an X: 

BUSINESS TRAINING DEPARTMENT 
Business Management Salesmanship 
Industrial Management Advertising 
Personnel Organization Better Letters 
Traffic Management El Foreign Trade 
Business Law DStenography and Typing 
Banking and Banking Law D Business English 
Accountancy (including C.P.A.) Civil Service 
Nicholson Cost Amounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
Private Secretary High School Subjects 
Business Spanish French Illustrating 
TECHNICAL AND INDUSTRIAL DEPARTMENT 

Electrical Engineering DArchitect 
Electric Lighting Blue Print Beading 
Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine Shop Practice Concrete Builder 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy Agriculture and Poultry 
Steam Engineering Radio Mathematics 

Name 

Street Address. 
e -rears 

citi State 

Ornupatl n 
Persons rending in Canada shoeld send this coupon to tae 
laternotionai Correspondence Schools Canadian, Limited 

Montreal, Canada. 

THE MIDGET "FIVE-IN-ONE" SLIDE RULE 
Is a combination Mannheim, LogLog 
Add and Subtract. Polyphase,. and 
Binary Slide Rule. It will instantly add, 
subtract multiply and divide any com- 
bination inv lvin whole number., free- 
tions, decimala and mixed n ber,. 
Gives every possble root and power 
of every quantity. Th graduations Illprinted metal, coated with areite 

celluloid d are grease and 
waterproof. While It la the moat versa- 
tile calculator ever invented. Its opera- 
tion fie i pñehseee1 easily understood. 
Diameter r á i 

Price with to page Instruction Book, 
extra. Leatherette ea. You cane sec 
extra. Camargue Free. Your money 

ck if you are not satisfied. 
NRes, Mich. 

AccreditedDay and Even- 
ing Courses leading to the / 

Degree of Study 
Doctor of r 

»dime ¿ Surgery Medicine 
at night Opportunity towork way through 

School, make up pre -medical ori-. 
Its. tor eatalogaddreer Delp; 

Chicago Medical School 
3830 Rhodes , Chicago 

NEW MACHINE TRANSMITS HIGH- 
PRESSURE DIRECT CURRENT 

Great interest has been aroused in England 
by experiments now in progress with a 
method of transmission by high-pressure 
direct current instead of by high-pressure 
alternating current. The machine employed, 
which is the invention of Highfield and 
Calverley, is known as a "transverter," and 
consists of a transformer for stepping up the 
pressure of the three-phase current generated 
by the turbo -alternators and of several 
rotating commutators for converting the 
alternating current into direct current. 

By connecting these commutators in series, 
the direct -current pressure of each is added 
to that of the one behind it. In the experi- 
mental transverters which have been working 
for the last sixteen months the pressure is 
100,000 volts, but it is thought that this 
might possibly be doubled. 

Assuming, however, that direct -current 
transmission is limited to 100,000 volts, this 
would more than double the economic rail- 
way distribution radius, and it is possible 
that if higher pressures can be used the dis- 
tribution radius for railway purposes can be 
raised to 100 miles. As the machine is rever- 
sible, transverters are employed at the re- 
ceiving end to convert the direct current into 
three-phase or single-phase, or to reduce the 
direct -current pressure to that required for 
traction purposes. 

DE -INKING PROCESS FOUND TO 
SALVAGE NEWSPRINT PAPER 

A process to remove ink from old news- 
papers so the paper can be used for printing 
purposes has been developed by the United 
States Forest Products Laboratory in Madi- 
son, Wis. 

One mill under commercial conditions has 
de -inked 1,500 tons of old newspapers and 
has remade the paper into newspaper stock 
of desired strength and color which was 
accepted by publishers as standard, says the 
laboratory announcement. 

Bentonite, a clay -like substance formed 
from volcanic ash and found largely in 
Wyoming, is used in the de -inking process 
Because of the cheapness of the new process 
laboratory officials believe much of the 
2,200,000 tons of newsprint annually used 
can be salvaged. 

SAILORS DREAD SUGAR CARGO MORE 
THAN DYNAMITE 

At first thought it would seem that dyna- 
mite was a cargo to be carefully avoided, 
but from a sailor's point of view there are 
far more dangerous cargoes. He dreads, for 
instance, a cargo of sugar. Put hundreds of 
tons of cane sugar in casks in the hold of a 
vessel and let the ship steam through a spell 
of hot weather. The odor is sickening. The 
sailors cannot get the sweet taste out of their 
mouths and crave vinegar or lemon juice- 
anything sour. They lose their appetites 
and are always glad when a voyage on which 
the cargo was sugar is over. Coffee is as 
disagreeable as sugar, in addition to being 
dangerous. 

Cotton is a really dangerous cargo. If 
a little oil happens to touch raw cotton the 
result may be spontaneous combustion. A 
single bale of cotton saturated with such an 
oil as boiled linseed and lying at the bottom 
of the hold can be compared only to a slow 
match attached to a bomb. 

Acids and other chemicals form dangerous 
cargoes. Carbide cf calcium, for example, is 
more dangerous than dynamite. Acetylene 
gas is made from this chemical and the gas 
is constantly given off if the product is exposed 
to moist air. 

THE FASTEST PORTABLE 
FILTER IN THE WORLD 

FOR GRAPE JUICE. 
CIDER. ETC. ETC. 
The VACCU-FILTER filters 
any liquid to sparkling 
clearness. Fits any size bottles 
or kegs. Easy to operate and 
lasts for yearn. Agents wanted. 
HOME SIZE filters quart of 
water s minute. No.6 A 88.00. 
LARGE SIZE filters gallon of 
water a minute. No.6 B 815.00 

PAY ON DELIVERY. 
Simply 

wanted and pay postman on deliv- 
ery. plus few cents postage. Or 
send money with order. Money 
promptly refunded if not delighted. 
The VACCUFlLTER SALES CO. 
70 Fifth Avenue New York 

Filters 4 Gallons 
in 5 minutes 

I eteeMe 
N WAy 

BLANK CARTRIDGE PISTOL 
Protection agninet Burolare, Tramps. & Doge PRICES 

s, _, 0c. I ,i .s... 
ce 

1 T\ ._......::. 
teWell mmdeelleld y. on 
latest type of Revolver; appearance alone e 
enough to acore a burg - 
boWhen 

loaded it may 
ss effective seared 

revolver witboct danger 
Cartridges 

It fakes stand- 
ard .22 Cal. Blank Cartridges obtainable every - 

here. Price Soc. Superior quality 51.00 post- 
paid. Blank Cartridges, by express 60t per 100. 
Johnson Smith & Co., Dept. 911. 3224 N. Halsted St. Chicago 

Keystone Institute 
"The Service School" 

A fully equipped school with expert instructors, 
organized to give intensive instruction ln 

2 -Year Courses 
Electrical Engineering 

Mechanical Engineering 
Accounting and Business Administration 

1e weeke' course in Automotive Engineering 
Day and Night Classes. Graduates are sought by 

large and small industrial establishments and are 
filling important positions in all sections of the 
country. Write for information on subject that 
interests you, to Keystone Institute. Address 
"The Principal," 138 North 4th Street, Reading, Penna. 

# 

Rental A plieso Purchase 
All standard makes. Prices from 

$10 up. Rebuilt by famous"YoungProc- 
Machines absolutely good new. 

tren.elad guarantee. Ten daye' ree trial. Six 
Aootha' 

"endurance test." Largeat stock 1n 
merica for eeleetlon. Write for detail. of 

wonderful bargain. and liberal terns.. 
YOUNG TYPEWRITER CO., D.pt.260.CHICAGO 

? ? ? How Smart are You? ? ? ? 
You have brains and imagination, but, like everything 

else, they need exercise. To grown up folks and young 
folks, not only can you have pleasure in working out new 
ideas, but, you can also have pleasure and "comfort" 
using "HAIMS COMFORT BUTTONS." Some of its uses 
are cuff links, fiat back collar buttons, lingerie clasps, 
bookmarks, pants buttons, on sleeveholdera and garters, etc., 
illustrated so anyone can understand them. How many 
more uses can you find? By mail. only 27 cents per set, 
three in e. set, "DO IT NOW." "SEND YOUR 
ORDERS" IN. Address. "HAIMS COMFORT BUT- 
TONS," 932 East 140th St., Cleveland, Ohio. 

MECHANIC'S POCKET SECRETARY 25e 
Constructed of finest steel. lust push 
the button and out comes the 
article you require. Worth 
$1.00. Postpaid. 

25c 
Oat 
One 
To- 
day 

10 
in I 

Adjustable 
Pencil, pen, paper 

knife, Ink eraser, pencil 
sharpener, nail file, and 

cleaner, mechanic's marking 
point, fine compass with screw 

attachment, toot rule. 
Universal Co., Box 390, Stamford,Conn. 

A Job For Life With Good Pay 
and Treatment, 

Annual Vacation and Sick Leave, under "Uncle Sam," 
is open to you if between the ages of 17 and 65. Our free book 
"B-41"will tell you about it. Write today. CHICAGO CIVIL 
SERVICE COLLEGE, 807 Keener Building, Chicago 

Wrestlin¢ Book FREE 
lb an expert wrestler. Learn at home by mail. Wondered 
lessons prepared h, world'. champi.. Fariner Burns 
end Frank Goteh. Fran book tell. ye kow. Secret 
bold., blocks and trleks revee. Don't deLy. B. strong. 
healthy. Bandae hic ntco with ease. write for tree book. State age - 
Fa rmer Burns, 1258 Ry. En. Bldg Omaha, Neb. 
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and now 
harmony replaces discord! 

MUSIC clear as a bell; speech so that every 
word is marvelously distinct: jazz in un- 

interrupted syncopation; opera with that 
transcending, full -toned quality which brings its 

remarkable beauty into strong relief. 

This sort of radio reception is a matter of batter- 
ies. Elimination of most noises is a matter of 

batteries, rather than static or other interference. 

These noises are caused by the irregular voltage 
output, natural in ordinary "B"" batteries. Where 
the current output becomes unvarying, these noises 
cease and this marvelously clear and life -like re- 

ception results. 

And it is because RADIOBATS "A" and "B" are 
the only batteries which act as radio batteries 
should, that we urge you to listen to a, demon- 
stration at your dealer's. 

Until you have actually heard reception through 
RADIOBATS "A" and "B" you cannot imagine 
how wonderful radio can be-and there is noway 
to haar it. till these epoch-making, new -principle 
batteries are hooked in. 

RADIOBATS "B"-as well as "A"-are leak- 
proof because they have the only solid elec- 
trolyte; and they are more economical, because, 

like "A" Batteries, they are indefinitely recharge- 
able at home. 

Send now for the intensely instructive booklet 

"The permanent Power Unit for Radio" and send 

your dealer's name and address so that we may 

arrange an immediate demonstration. There is 

absolutely no obligation. 

MULTIPLE STORAGE BATTERY CORPORATION 
t5OA Madison A,-cnne. New York 

B--RADIOBATS 
71w IPermanent7?adio ?-bwer-UNIT 
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BUILD YOUR SET WITH BARAWIK STANDARD 
PLATE CIRCUIT "B" BATTERIES 

You can make real savings 
on these batteries. Don't 
pay more. We guarantee 
them to equal any on the 
market regardless of price. 
Absolutely uniform. Extra 
long life. 
K180 Signal Corps type, 

email sise, 15 celle, 2254 volte. Each Ile 
K182 Large Navy aise, 64x4x3, 15 cells, 2256 
volts. Each $1.76 

K184 Variable Large Navy else, 5 tape, giving 
range from 184 to 224 volts in 154 volt steps. 
Each $1.00 

K 180 Double Navy sine 61 x4x6, 30 cells, 45 
volts. Suitable for amplifier circuits and 
power tube we. Two or more of these units 
In series may be used in C. W. and radiophone 
circuits. Each $3.40 

K188 Combination Tapped 45 volt», -30 cell, 
64 x4x6 battery. Tapped to give 4.5. 224. 21, 
1954 18, and Ink, volts. Hendee both de- 
tector and amplifier tube.. Each $3.56 

43* VOLT "C" BATTERY UNIT 
For use in grid circuit. Alm,can be used to 

K18 up Each 
A batteries. 

Ile 
WILLARD "B" STORAGE BATTERY 
Better results. No battery 
noises. Cheaper In the long 
run. Easily recharged by our 
Battery Charging Rectifier. 
Leak proof Maas Jars. Will 
last for years. 
K206 Price $1.00 

rice era Transporta- 
tion Paid 

K201 For 6 volt battery .. 
1(203 For 12 volt battery ... 

BATTERY CHARGING RECTIFIER 
Charge your battery at home over 
night for a few cents. Simply con- 
nect to any 110 volt 60 cycle light 
socket, turn on current and rectifier 
does the rest automatically. Will 

work for years with- 
out attention. Simple 
connections. Gives a 
tapering charge 
which batteries 
should have. You 
can make it Pay a 
profit charging your 
friends' auto bat- 
teries. Long connect- 
ing cords with pair 
of battery clips. 

.$13.96 
13.86 

STOR 
A ' .at-.> 
tari made eepecfally 
for radio service. Guar- -_.- 
anteed. Properly cared 
for will give yearn of nt 
servicelIgg for filament Filaloe 
lighting 

volt, 40 ampere Bath 
size. Each $10.00 
K 1 H 6 volt, SO ampere 
sise. Each. $12.00 

Prices are Transports - 
ties Paid 

BATTERY' CLIPS 
K 118 Two for . Ile 
Cep onto storage battery 
terminals, Make positive 

non -corros ve contact at all times. 

el 
. 

WIRE CONNECTING CLIPS 
K198 Per dozen .. .. .. 80e 
Small connecting clips for fast- 
ening leads onto binding posts. - G 
etc. Handy and useful. Every 
experimenter should have at least n dozen. 

PORCELAIN BASE SWITCHES 
Fine white porcchnll. 
bases. Copper contact.,, 
and blation. Can be 
used aB antenna PORCELAIN BASE AND switches. 
X388 Single Pole. TUBE 
Single Throw. K 144 Greeley for either panel 
Each... .. ..loe ,'r table mountlug 42e 

1(311i Single Pole Double Throw. Each 32c 
X384 Double Polo Double Throw. Each.50c High Grade combination t "ne 
FILAMENT CONTROL RHEOSTATS 

Crosby -Wound on vu,ranizerl 
fiber. Adjustable to any panel. 

181114414. 

heat grade. High heat resisting 
base Diem. 2', In. cap. I ty 
amp. Resist, n ohms. It., In 
Knob with pointer. 
K132 Each .. . .. . ....le 

POTENTIOMETER 
Same style as above rheostat. Gives flue "H" 
battery adjustment. Resistance 100 ohms. 
K133 Each $1.18 

VERNIER RHEOSTAT 
Gives exceedingly fine eentroi 
of a battery current. A sere. 
ally for beat receiving results. 
K135 Each .... ..... 51.19 

QUICK ACTING VERNIER 
RHEOSTAT 

Gives very fine control of cur- 
rent and eau be switched on or 
off Instantly at tiny desire,! 
point 

K 124 Each . 

(Vvv-7 w+' 
e(ainmo Bang NhReibt Mr 

table mounting. Resist, 10 
hma 

K138 Each ... 78e 
g.' 

11.27 

WE PAY TRANSPORTATION CHARGES 
EAST OF THE ROCKIES 

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 
FAST SERVICE -TRY US AND BE CONVINCED 

THIS GUARANTEE PROTECTS YOU --Examine the goods we ship you. They must suit you in every respect. If you are not satisfied with your purchase return the goods at once and we will refund the price you paid. 
SPECIAL OFFER ON TWO HIGH GRADE RECEIVING INSTRUMENTS 

Regenerative Tuner and 
Detector -Two Step 

Amplifier 
K220 The two for $87.60 
This is a combination un- 
equalled for clear long distance 
radiophone receiving. With a 
good aerial the range is only 
limited by the power of the 
transmitting set. Send for com- 
plete descriptive circular. 

REGENERATIVE TUNER 
1(224 -Pries $37.00 

This la a standard make Armstrong licensed 
set. Range from 180 to 600 meters. Will 
tune sharply and bring in signals strong even 
under difficult condition». Fine Mahogany 
finished large size cabinet. Satin finished 
Formica Panel. Two high grade varlometers, 
with varlocoupier for closest tuning. Engraved 
dials, knobs, switches, binding poets for alt necessary connections, etc. A high grade out- fit worth much more than we ask. 

VACIIUIeÌ TUBES 

Standard Brands -Cunningham 
Radiotron. Every ens guaranteed 
new and perfect. We will ship 
brand In stock unless you specify 
otherwise. 
K105 Detector. Each $1.00 
K110 Amplifier. Each 8.60 
K118 5 Watt Transmitter 1,00 

MYERS TUBES 
These tubes have many 
desirable characteristics 
that have made them 
great favorites. No critical adjustments. Low battery con- 

sumption. Clear signals. Great sensitiveness 
on long dletanee reception. Small vise. 
Rigid construction. No tube noises due to 
mechanical vibration. Perfect oscillator. Ex- cellent as audio or radio frequency amplifier. 
Especially satisfactory on Armstrong (tupe 
regenerative circuits. Can be used In Myers 
receptacle or In 'kny standard socket with 
adapter listed. 
K113 High -Mu Audion. Has 5 times ampli- 
fication of ordinary tubes. Oscillates anywhere 
from 2 to 300 volts on plate. 
Each $6.00 
K III Receptacle for above. Each SLOG 
K117 Adapter to adapt Myers tubes for use in any standard socket. Each $1.06 

MYERS CHOKE COIL 
Designed to work with Myers tubes. Brings 
in loudest. possible signals. Flexible over a 
broad bond of wave lengths. Free from 
amplifier noise. Free from distortion. Mounts 
in Myers special receptacle. 
K119 For Audio Frequency Amplifleation. 
Each $3.60 K118 For Radio Frequency Amplification. 
Each $3.60 

VACUUM TUBE SOCKETS 
Our Special Socket.. A won- 
derful Value. Moulded entire- 
ly of bakelite. Four binding 
post. connections. Right 
angled contact springs. 
K140 Each Ille 

for panel or table mounting. 
Metal tube. filch ineulation 
base. 
1(148 Each 

Complete with knob Puagen combination type for 
40e 

X130 Each ... 04e panel or table mounting. 01w 
of the best designed and best 
made sockets on the market. 
Metal tube bakelite base. 
K141 Each $1.10 
TWO AND THREE GANG SOCKETS 

These tau -keen 
make it easy to 
build detector 
and amplifier 
units and make 
k neat, compact, 

workman -Ilk, Job. Perfectly made of high grade materials. Metal tubes mounted on 
fiber Nee. Quickly mounted on panel or base. 
K147 Two gang socket. 11.20 
K 148 Three gang socket .. $1,06 

FIXED CONDENSERS 
Moulder, ' cases, nickeled 
binding poets. 
1(002 .005 Mfd. Each. .49c 
1(004 .01 Mfd. Each. 81c 

CARBON PRESSURE DISC VERNIER; 
RHEOSTAT 
Current, regulation le ob- 
tained by changing of pressure 
on carbon discs. Tbie permite 
of infinitely fine variation of current.' Very durable. 
Resistance 15 ohms. C'aparlfy 

DETECTOR -TWO-STEP AMPLIFIER 
K222 -Price $35.00 

A very sensitive high grade instrument. Sig- 
nals that cannot he heard with detector alone, will be brought In strong. Has one detector 
and two amplifying circuits. Standard tube 
Sockets, grid condenser in detector circuit 
two amplifying transformers, 3 jacks and a 
plug. Satin finished Formica Panel. Fine 
Mahogany finish large size cabinet.. Hinged top Interior easily accessible. Bindt>,tg poste 
for all necessary connections. 

VARIABLE GRID LEAK 
Pencil mark type. Resistance 
may be varied exactly as 
needed. 
K180 Each ... . .......24c 

GRID CONDENSER 
Mounting 

of 
holes; spaced 

1( fit. lugs above leak, ri Cap..00028 MF 19e Kill Same as 162 but higher 
grade. Enclosed in metal 
CM! ate 

PHONE AND GRID CONDENSERS 
A compact, inexpensive 

O t,:;,- style of condenser that is 
very satisfactory and dur- able. Conducting sheets and dielectric are wound on fiber strip with eyelets for mounting and connection,. 

Pries, each 13e 1(170 Phone Condenser .0111 Mfd. 
K 172 Phone Bridging Condenses .0005 Mfd. 
K 174 Grid Condenser .00025 Mfd, 
1(171 Grid Condenser .00025 with pencil mark leak. Each . 244 
TUBULAR GRID LEAKS AND CON- DENSERS -MOUNTED STYLE Very convenient, Permute 
quick change of leaks or 
condensers of varying 
raparities. 
Grid Lost,. Pries, 
Each . 57e 

Resistance Resistance K850... .5 Meg. K 866 2 Meg, K851..... I. Meg. 1(167 3 Meg. 1(863.. . 1.5 Meg. I( 859 5 Meg. Grid and Plate Condensers. Price, each ...eh X830 .00(025 Mfd. Correct for Myers Tubes. 
K892 .0001 MW. For special circuits. 
K834 .00025 Mfd. For U. V. 201 and Cun. 
301. 
1(090 .1)105 Mfd. For U. V. 20)) and Con. 300. 

Mountings. Bakelite base. Spring clip contact. 
1(140 Single mounting. Each ..32e 
1(042 Double mounting. Each - 67e (044 Triple mounting. Each 'Sc 

INDUCTANCE "HONEY COMB" ' 

COILS 
j Carefully made -fine looking 

colle. Highest efficiency. low distributed remeit) 
effect. low resistance-- high 
self Inductance. Very firm 
enamel impregnation. Range 
given le In meters when varied with .001 variable rondensrr. Mounted colts have standard plug mountings. 

Price 
Art. Not Art. Price Turns Range No. Mntd. No. Mntd 

2.5 120- 250 K101 $9.31 K320 10.07 
3f, 175- 450 X301 .42 K322 1.00 
50 240- 720 K303 .40 1(323 1.07 
75 390- 910 1(304 .64 K324 1.12 

100 500- 1450 X305 .58 
150 600- 2(100 X308 .83 
200 900- 2500 K307 .72 
250 1200- 3500 X300 .78 
300 1500. 4500 1(301 .02 
400 2000- 5000 K310 .97 
500 2800- 610) K311 1.12 
SOO 4000-108011 
750 5000-12000 

1000 7900-15010 
1.250 9750-19500 
1500 14500.2650) 

K32! 1.21 
(427 1.3y 
K328 1.38 
10320 1.40 
X330 1.55 
10131 1.70 
K332 1.00 

1(313 1.43 1(333 2.00 
1(314 1.70 K334 2.38 
K316 1.12 1(336 2.40 
K31/ 2.10 1(330 2.74 

-COIL MOUNTINGS 
X340 Three roil 
mounting .. . . 03.15 
High grade fine looking 
mountings. Polished 
black Composition. 
Center receptacle sta- 
tionary, two outer one. adjusted by knob.. Takes any standard 

mounted coil. 
COIL PLUGS 

any standard plug. Mounts any 
amperes. standard honryenmh 

K 
roll. 

1'31 Each . $1.48 1(344 Each ... 

RADIO FREQUENCY AMPLIFYING 
TRANSFORMER Kill Each 13,55 This transformer will get the 

long distance stations loud and 
clear. Permits of easy sharp 
tuning. Help. cut out etatle 
and Interference_ Makes your 
set sensttive enough to use a 
loop aerial. Enclosed in metal 
case affording perfect ahield- 
Ing. Suitable for panel or base 
mounting. Because of Its spe- 
cial design eso be mounted in ane V. 

WTav 
so 

1W 
rks 

6 
w0 

mh 
say 

. 

me: 
diagrams included. 
OUR SPECIAL AUDIO FREQOUENCY, 

AMPLIFYING TRANSFORMERS 
We believe these trans- 
formers to be the beet on 
the market. We offer them with two winding ratios - 
the 10 to 1. tor Radtotrons 
and Cunninglianue--the 3 
to 1 for A. P. Moorehead. 
These two types of tubes 
have entirely different char- 
aeterletlea and therefore require transformers 
of different winding ratios. Ae high as three stages can be used without howling due to cributed apacity, lowpesne 

ratio, 
rim losses and proper 

am 
( insula- tion. Mounted style has bakelite panel with binding poet connections. Unmounted has core and coils assembled with two holes in core for fastening to apparatus. 

1(234 10 to 1 Mounted. Each $3.06 X235 10 to I Unmounted. Each . 3.20 KHI 3 to 1 Mounted. Each 3,10 
Ì 

K237 3 to I Unmounted. Each ... . 3.10 
THORDARSON AUDIO FREQUENCY 

AMPLIFYING TRANSFORMER 
An eepecially high grade transformer with correct char- 
acteristica for Cunningham, 
Radiotron or A. P. Tubes. 
Wonderful results withoule 
distortion on one, two or 
three steps. Low distributed rapacity. Fully mounted 
Bakelite panel. 
K232 Each $4,00 

RADIO Cbsi-PORATTON- 
TRANSFORMERS 

Audio Frequency Amplifying Transformer. Especially designed for Radlotron tubes. 0 to 
1 winding ratio. 
1(711 Each $5.40 
RADIO FREQUENCY AMPLIFYING 

TRANSFORMER 
Range 200 to 500) meters. For long distance reception. 
K714 Each $6,ºe 

' UR CÖMPETITOR AUDIO 
FREQUENCY AMPLIFYING 

TRANSFORMERS 
While these are very low 
priced transformers, never - 
the -less they will give excel- 
lent results. They are care- 
fully designed and carefully 
made. Quantity production 
and email profits make the low 
price possible. They will 
equal in results many trans- 
formers netting at much higher 
prices. 
K238 Unmounted, with wire leads $3.00 
1(231 Mounted, with binding post connec- 
tions 12,76 

BARAWIK SPECIAL PANEL 
MOUNTING VARIABLE CONDENSERS 

K811-43 plate .0p01 Mfd. 12.76 1(013- 21 plate .0006 Mfd. 2.45 
K814 -1l plate .00025. Mfd. 1.86 
K011-. 3 plate Vernier 1.20 
These are especially high grade. 
condensers and we guarantee 
them to be mechanically and electrically perfect. Fine poi - 
shed end plateet of high 
dielectric and great mechanical 

strength. Sturdy aluminum alloy plates perfectly spaced to Insure smooth, even reliable capacity. Our low prices save yo money. yMoe condensers are of the very beat make 
and are not to be compared with many Inferior 
cheap condensers offered. We guarantee them 

please you Or your.pwney back. 

i 

COMBINATION VERNIER VARIABLE 
CONDENSERS 

K824-23 plate .005 Mfd 
Price $3.75 - 

K628--43 plate .001 Mfd. 
F'rlce $4.48n, 
The latest Improvement in ron- 
denners consists of regular 
variable condenser controlled 
by large knob and dial. Separ- 
ate small knob mounted above dial controls a 
mingle vernier plate. This arrangement per- 

m mite of very One tuning. High grade design 
and construction. 

ENCLOSED VARIABLE CONDENSER 
One or the feet made con- 
densers. Rigid, accurately 
spaced aluminum plates. For- 
mica ends. Engraved scale. 
Knob and pointer. clear 
transparent case. 

-re 1(8011---43 plate 
$3.95 

- 

.001 Mfd 
K808-21 p 1 a t e 0005 
Mfd $8.25 

KNOCKED DOWN VARIABLE 
CONDENSERS 

Yon ran save money by assembling your own 
condensers. Formica top and haee. Com- 
plete with all parta not assembled. Go to- Made of moulded Bakelite.. Fite tether welly and perfectly. Panel mounting 
type. 
K8211- -41Plate .001 Mfd .... ..... , . $2.18 K821- 21 Plate etk15 Mfd . .. ... 1.88 

nP I 
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RADIO GOODS BEST QUALITY -REDUCED PRICES 

ARLINGTON RECEIVING TRANS- 
FORMER 

Will tune In all stations up to 3,500 meters. 

AVery 
emeteat on short waves and for radio- 

phone 
Step Amplifier it proded uced very e 

Detector 

results. Also does good work with crystal 
detector. Silk covered windings on formica 
tubes. Very One mahogany finish wood work. 
Base slse 8x18 Inches. Slider controls primary. 
12 point switch on secondary. Can be tuned 
very elate. A wonderful value at our Price 
K720 Price 3.._ 

TUNINÓ C6R 
Range up to 950 me- 
ters. Wound with bare 
copper wire, machine 
spaced. Ends of ma- 
hogahy finished hard wood. Two easy eRMinit 
contacta on polished brass rods, four binding 
posts. Subatantial efficient, attractive. 
LengK7111 

Price 
in. 

$1.46 
VARIOM$TËYt 

K410 --Co meletely s*em- 
eted, prate $2.97 

1(411 Not assembled but 
ail parts ce malet., in- 
cluding winding form, 

$1.00 
Perfect in design and con- 
struction. Accurate wood 
forms. Correct Inductive 
ratios. Solid baked wind- . 

Inge Positive contacts. , 

Highest efficiency. 
VARIO -COUPLER 

With this loose coupler 
and two variometers, to- 
gether with the necessary 
other parta, a highly effi- 
cient tuning set can be 
made. Easily mounted on 
panel. Primary winding 
on formica tube. Induc- 
tively coupled for ISO to 
800 meters. Multiple 
taps permit fine tuning. 
K411 Price. completely assembled $2.11 
K416 Not assembled but all parts complete.. PrIM 
K4Ì7 Rotor ball only. Each 

MOULDED VARIOMETER Polished black 
moulded rotor and 
stator forms. Max- 
imum Inductance 
with greeted tend- 
en 

anddd 
minimum 

A high grade durable 
Instrument that will 
snake up into a set ` you will be proud of 
and will get the best 
results. ave length 

180 to 600 meters. 44' ' square. 14' thick. 
Shaft threaded 8-32. 
K412 Price $4.36 
12413 Brackets for Mind tnoultting, pair. . Its 
K012-3' Dial and knob to fit _06_0 

Mt/BLUED 17Tí 17120-Cü are - 
This coupler is designed to 
work with the above vertu - 
meter. The stator and 
tutor forms are of polished 
black moulded composition. 
Primary ban seven tape to 
enable finest tuning. Wave 
length range 180 to 650 
meters. Fitted with panel mounting bracket. 
Shaft threaded 8-32. 
1(411 Price $4.26 
K410 Moulded dial with PO' scale to fit.. 88e 

`ÌíÖ° vAiLTÖ-COUPLÚI 
K416 Price 32.00 
The most efficient type of 
coupler. Insures sharper 
tuning and louder alg- 
nals. Primary and 
secondary wound on 
genuine bakelit tubes. 

ondary connections 
through soldered flexible 

EVERYTHING FOR THE COMPLETE SET 
PRESERVE THESE PAGES 

ORDER FROM THEM AND SAVE MONEY 
FAST SERVICE -TRY US AND BE CONVINCED 

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 

BARAWIK QUALITY HEADSETS 
Theft headsets have proven ou rigid teats to be one of the 

very best. on the market. The tone quality le excellent with 
an uauaual volume. Skilled workmen make them from only the 
bent selected materials. The receiver eases are brase in One 
polished nickel finish. Polished black ear pieces. Fabric 
covered head band comfortably and quickly fitted to the head. 
supplied with 5 -foot cord. These seta were designed to sell for 
38.00 and $9.00 each and at our price are a wonderful bargain. 
We guarantee that you will be pleased with them and agree that 
they are the beet value by tar yet offered. If they don't suit 
you we will cheerfully return your money. 
K770-2000 ohm.... $4.00 1(772-3000 ohm .. 65.00 

OTHER STANDARD BRAND HEADSETS 
K751 Mutdock 56, 2000 ohm $4.40 
KIM Murdock 58, 3000 ohm 0.40 
1(704 Frost, 2000 ohm 8.41 
K788 Frost 3000 ohm 6.40 
K758 Red Head, 3000 ohm..... 6.00 
1(760 Western Electric, 2200 ohm 10.80 
K771 Kellogg, 2400 ohm....... 0.71 

1(764 Baldwin Type C with universal Jack 
plug $10.00 
K761 Baldwin Type C unit with attaching 
tord ... $7.75 
K744 Brandes. 2000 ohm 7.10 
K 748 Holzer -Cabot. 2200 ohm 7.20 

ENCLOSED DETECTOR. 
One of the finest crystal 
detectors on the market. 
Supersensitive galena crys- 
tal enclosed In heavy glass 
shield. Quick, 

st 

positive ad - 
jument. rase Darts 
pollehed alckel finish 
K734 Each $1.48 

GALENA DETECTOR 
Easy fine adjustment. Crys- 
tal mounted In cup. Mould- 
edkncatrpolhedikel fines 

Each 
DETECTOR CRYSTALS CAWNNYULLY 

TESTED 
1(1115 Galena, Arlington tested, per piece.. lie 
Kill Silicon. Arlington tested. per piece.. 16e 
K7311 Buser meted, Galena. per Piece. , .. 12e 
K121 Buster tested. Silicon. per Piece .124 

DETECTOR PARTS 
1(726 Price set..32e 
All metal parta for 
crystal detector. No 
base included. Easily 
assembled. Polished 
nickel finish. 

K727 Detector Crystal Cup. Each.. ...Se 
K7211 Cat Whisker WIre.5 feet for.... ..5e 

BAKELITE DIAL AND KNOB 
Neat, clean cut design. Clear, 
plain engraved scale, with 
enameled white letters con- 
trasting with polished black 
(MUM of dial. Fluted knob. 
Diameter three 'inches. 
Kill -For 3-10 inch shaft. 
Each Ile Dozen $7.20 
Kill -For t4 inch shaft. 
Each Sic Deese $7.10 

Same deelgu Dial and Knob but made of 
polished black composition. Looks lust u 
well as the bakelite when new hut does not 
retain finish as well and Is more fragile. 
K000 -Three Inch 3-10' shaft. Each Ile 
KOOK -Three Inch 1d *haft... f Dozen 63.00 

ONE PIECE DIAL 100 KNOB 
A One looking knob and dial 
moulded In one piece, Neat 
clean cut design. Polished 
black finish. Clear plain en- 
graved scale with numbers 
and lines in contrasting white 
enamel. Ribbed knob that 
fits the hand. The three sizes 

cables eliminates con- used on the same panel can 
tact noises. Primary has 7 tapa. Can be panel be arranged to produce a 
or table mounted. Range 180 to 050 meters. very attractive effeet. 

BRASS "KOD- Three and four inch Bizet are marked 0 to 100 
over 180' of the scale. 2I inch size is *Larked 
0 to 9 over 270° of scale. 
K600-2 %%ln. $)lam. fur 3- 161n. shaft. Each, 45e 
KO01-2%ln Dlam. for %ln. shalt. Each, 45e 
1(104-310. Diem. for 3-181*, shaft. Each. 68e 
1(606-31n. Diam.. for +i10. shaft. Each, 58e 
KSll---41n. Diem. for 3-1000. Shaft. Each, 75e 
Kg_0.7-41n Diem. for in. shaft.. Each. 76c 

ELÈC3WC SSÖt 1tING IRÖ13 

Supplied only in 12 Inch 
lengths. 
Kill Threaded 0-32, per length le 
K883 Treaded 8-32. per length ..15e 

KISS Solid 3-16 Inch. per length. 10e 
K847 Solid ti Inch, per length.. ..... ..lie 

SPAGHETTI 
For covering connecting wires In sets. For 
size 12 and 14 wired. 
KING Finest quality braided and saturated 
with best baked lustrous cranepd nt hamlet- 
Indvarnish, 3 feet for 25e 
KN Best quality braid and covered with 
good grade Insulating compound, 3 feft 
for .........11e 
PARTS FOR ARMSTRONG SUPER 

REGENERATIVE CIRCUIT 
1(365 100 Mllllhenrle Iron core choke coll. 

Kch 54 10 MIBlhenrle Open core choke6cWÌ 
Each 

3 12,000 ohm Non -Inductive wire wound 
resistance. Each 61.68 
K358 12,000 ohm Moulded resistance 
Each 45e 
K358 5 Mlilthenrle Open core choke col. 
Each 112e 
1(350 1 Marie iron core, choke coi, 
Each ..... ........ .. .............$1.20 

FIBER TDBB9- 
Fiber tubes for winding cons. Strong solid 
material, 
1(650 Diameter 3 Inches, per foot 20e 
K851 Diameter 3% inches, per foot Ile 
K552 Diameter 4 inches, per foot 300 

RADIO JACKS AND PLUGS 
Fleest rads lack.. Improvedlgn. 

Best materials. Phoa- 
er bronze springs. 

Silver contact points. 
Nickel finish. Mount on panels % to % in. 
thick. 

K301 Open circuit. Each 45e 

I.KM 
Cleated circuit. Each 12e 

Jacks Kill Two circuit. Each lie 
Only 1 Ka03 Single cir. Ala. control 7De 

K3O1 Two clr. fila. control 
K3116 ug. Large space with set screws for 
attaching cord. Each see 

COMPETITOR JACK AND PLUG 
Well made, durable, smooth working. Inter- 
changeable with any standard Jacks and Plugs. 
Solder connections. Nickel finished metal 
parts. Fiber barrel on Plug. 
K3/6 Two Circuit Jack. Each 41e 
K380 Standard Plug. Each 45. 

STANDARD FLAT PLUG 

Balck polished ease with 
polished nickel Insert. 
Fits any standard. lack. 
Quick solid connections. 

K067 Price $6,75 
Especially adapted to radio work. Willenapble 
you 

to any light socket uíckl 1.00-1208 
iolté 

Complete with six foot cord and attaching plug. 
Renewable solder point. Will (last a lifetime 
for ordinary home or light shop work. A 
wonderful value at the price. 

ROSIN CORE SOLDER 
K8168 Per Coll 22e 
Self fluxing. Especially designed for twittering 
electrical connections. Fine for use with 
above electric Iron. Coll will last a long time. 

TINOL Kill Per tube 22e 
With thin preparation 

you can solder your connections with the heat 
of a match. Works fast. Makes a perfect 
electrical and mechanical Joint. Self fluxing. 

THREE-WAY ROUND PLUG 
Kin Each Ile 
Takes three pairs of head 
set terminals. Quick easy 
connections. Polished 
round barrel. Fits any 
standard lack. 

BINDING POSTS 
Brass polished nickel finish. 

-nnnr. Washer and 6-32' screw ex- 
tending 16'. 
1(370 Large else-barrel and 

1(32Smaller 
gpdbaen 

rl7ma lerslze-bare 
--- and knob 9-10' long, 

dozen - - 54e 
K371 Large size with com- 
position knob, dozen 60e 
1(378 Large else with hole 

for phone tip or wire, dozen 060 
K378 Small else with hole for phone tip or 
wi^e. dozen . lie 

ILI 
I 

SWITCH CONTACT POINTS 
Braes, polished nickel finish. All have 
' long else 0-32 screws. All prime 
the same. 
Ooze, 20e Hundred $1.40 
Order by Article Number. 
1(350 Head, Diam., Sf' High 
1(352 Head, 3-18' Diam., % High 
K303 Head. 3-18' Diam., 1-18' High 

solder Lui. to Fit Contact Points 
1(355 Dszan 12e -Hundred 10c 

SWITCH LEVERS 
Moulded composition knob. 
Exposed metal parte polished. 
nickel finlsh. Fitted with panel 
bushing, :spring and two set 
nuts. A high grade switch. 
1(520-I' Radius.... 
1(361--1 !.(' Radius.... I Each 
K382-14' Radius.... J 22c 

SWITCH LEVER STOP 
Braes, polished nickel finish. 
Ki5l-Dozen 20e. Hundred $1.48 

LONG NOSE PLIERS 
K570 Price.. .$1.25 
The handiest pliers 
for radio work. Made 
of fine hardened steel. 
Length 5 Inches. Fine 
clean finish. 

DIAGONAL JAW NIPPERS 
K172 Price 61.18 
For One electrical work. 
Made of hardened steel. 
Length 5 Inches. Fine 
clean finish. 

FOUR -IN - 
ONE 

SCREW 
DRIVER 

K674 Each 85c 
FepecIaily suitable for radio work. Will 
handle any size screw used. Smaller drivers 
nest inside larger one and are held in place 
with screw cap. Made of steel, nickel finished. 

CABINETS 
Fine looking cabinets 
solidly built. Made 
of genuine solid ma- 
hogany in elegant 
band rubbed Onleh. 
You will be proud of 
your set mounted in 
one of theme cabinets. 
Hinged tope. Front rabbeted to take panels. 
Panda not included. Prices are transporter 
tion paid. 

Panel 
Size 

Inside DImensions 

High Wide Deep 
Art. 
No. 

Price 
Each 

8x 7' 
8x10Sy' 
8214' 
7x14' 
7x18' 
8x21' 
9x14' 

12x14' 
12x21' 

10' 
13h' 
174' 
204' 
1356' 
óg4. 

7' 
7' 
7' 
7' 
7' 

10' 
10' 

1(420 
1(422 
1(424 
1(423 
K4º8 
1(425 
1(428 
K 430 
K432 

$2.45 
2.76 
3.30 
3.80 
3.50 
3.50 
3.70 
4.40 
5.26 

SOLID GENUINE CONDENSITE 
CELORON PANELS 

Notice our very low prices on this fine quality 
grade 10 genuine solid sheet Condenslte 
Celeron (a product with mechanical, chemical 
and electrical properties Ilse formica and 
bakelite). Machines well without chipping. 
Won't warp. Waterproof. Highest mechanical 
and di -electric strength. Attractive natural 
polished. Black finish which can be sanded 
and oiled for extra fine work. 

Panel 
Sise Art. Art. 

Inches No. Price No. Price 

56' thick 3-18' thick )' thick 

Nrt. o. Price 

8x 7 1(400 60.10 1(410 60.71 1(470 $0.18 
Ox I O Ys K451 .78 K441 1.18 1(470 1.47 
6x 14 K452 1.06 1(452 1.15 1(472 2.08 
7x14 1(4118. 1.20 1(401 2.00 1(471 1.40 
7x18 K453 1.06 1(458 2.30 K471 3.10 
7x21 1(457 1.75 K487 2.85 1(477 3.80 
9x14 1(454 1.80 1(401 2.30 K474 3.10 

12x14 1(455 2.10 K486 3.10 K476 4.16 
12x21 1(451 3.16 K4811 4.06 K474 0.20 

TRANSFER PANEL MARKERS 
1(501 Per set 27e 
A complete set of decalcbmonla transfer markers 
that can be quickly and easily applied to any 
part of any panel to mark binding poets, dials, 
knobs, etc. Very attractively lettered words 
on neat gold background. Following captions 
included. 
Aerial Coupling B Battery 
Prl. Condenser Detector Loading coil 
Sec. Condenser lst Step On.. Off 

increase lnd Step (3) 
Primary 3rd Step (2) + (2) - 
Secondary Input A G 
Plate Var. Output A Battery 
Grid Var. Phones Tickler 

ETCHED METAL NAME PLATES 
Made of braes. Silver plated 
characters and border on 
black background. All plate. 
are 1 inch long and $4 inch 

wide, except "INCREASE CURRENT" 
which are quarter circle 14 inch over all, and 
"ON" "OFF" which are % Inch long. Attach- 
ing holes pierced. 
1(603 Per Dozen . 11e 
Not lase than one dozen assorted sold. Specify 
marking wanted as follows: 
Plate Varlometet Secondary 
Grid Varlemoter Primary 
Vacuum Tube Tickler 

Load' Coll 
Coupins 
Pees11e1 
Seri« 

PHONE 

Primary Coed 
Secondary Cond 
Increase Current 

(to rlghi) 
I Current Detector 

(10 left) A battery 
b battery 

(blank --takes Pencil sr pen marks.) 

Aerial 
Oro und 
Phone* 
Input 
Output 
On 
O0 
let Slop 
2nd Step 
3rd stop 

MAGNET WIRE 
Insulated copper wire. Beet quality even 
drawn wire, one piece to a spool. 
Dotible Cotton Single Clasen Enameled 
Covered Insu- Silk Insulation 

latfon 
Number Kilo Nut ec K. 
Gauge Price Gauge Price 

8az. 4 c 
18 . 10e 20 
20 80c 

22lle2 . 71e 24 
20... .Ile 30 
28 $1.11 32 
30 1.66 +1 

Number KM 
Gauge Price 

8 oz. 
20. 46e 
22. 86e 
24.... ...810 
20. 1111. 
30 700 
32... 750 
38.. ife 

OUTDOOR LIGHTNING ARRESTER 
K880 Price $1.55 
Protect your Instrument@ 
with this lightning arrester 
You cannot afford not to. 
Weatherproof porcelain case. 
Alr gap type. Permanent. 
Durable. The moist practi- 
cal quality arrester obtain- 
able. Underwriters approved. 

ANTENNA INSULATORS 
K240 Sise 1:3)4. 
Two for . lie 
K252 Size 2%x3)5. 
Two for......... 68e 
1(254 Sise 1 % x 4. 
Two or 40e 
K2O6f Size i%xlO%. 
Two for 11.35 

L 

SOLID BARE COPPER WIRE 
Solid bare copper wire for serials, leads or 
wiring instruments. 

Solid Bare Copper Wire, size 14 
K 240-100 ft. coil 45e 1(242--500 ft. colt 62.15 

Solid Bare Copper Wire, else 12 
K244-100 ft. coil ill* K245-500 ft. coil 32.75 

STRANDED ANTENNA WIRE 
Cabled of fine copper strands. Very flexible 
High tensile strength. Bent for aerials. 
K248-100 ft. coil 15e 1(245 -500 ft. coil 62.96 
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SAVE! SAVE! SAVE! 
Look carefully over thin 
page and notice the at- 
tractive low prices 
for standard radio 
parts. Every ar- 
ticle is backed 
by the guaran- 
tee of the 
manufac- 
turer. 

BINDING POSTS 

ee with bakellte top, 10e each -- 
per dozen sec 

SWITCH CONTACT POINTS 
88 Brass, highly polished nickel finish; 14 
Inch long with automatic head 3-16 Inch i 

diameter, per dozen 10c 

BALDWIN VARIO -COUPLER 

818 Indispensable for a 
highly efficient tuning set. 
Multiple taps permit 
sharp tuning. Easily 
mounted on panel. In- 
ductively coupled for 150 
to 580 matera. 
Price, assembled 14.85 

112 Acme vario -coupler, 
similar to the Baldwin 
type. 

Price, assembled $3.25 

BALDWIN VARIOMETER 

131 Designed es- 
pecially to give 
maximum of In- 
ductance with 
greatest efficiency. 
Perfect In construc- 
tion. Guaranteed 
to give the beet re - 
suits with any get. 
Price, 
assembled.... 24.50 

333 Acme varlo- 
meter, similar to 
the Baldwin type. 
Price, 
assembled.... $3.00 

CONDENSERS 

821 43 plate .001 
'tlfd $1.50 
324 23 plate .005 
Mfd $2.25 
027 3 plate Ver- , -.5 Mee 31.41 
Theme are high- 
grade variable con- 
densers for panel 
mounting. Hard 
rubber tope and 
bottoms. Guaran- 
teed mechanically 
perfect_ No knobs 
or dials included. 

SWITCH LEVERS 

338 Price 21c 
Highly nickel polished 
wiping contact with 11(' 
radius'. A high grade 
switch. 

ANTENNA INSULATORS 

Ts 
protect 
yOUT 
radio set 
from elec- 
trical d t s- 
turbances you 
should uae a 
Hyetattc lightning 
arrester. 
83 31.98 
Send /or our Catalogue 

883 Designed to reduce 
surface and leakage. 

Price. each 17c 
O5$ Ball 28e 

864 5'Lead In $1.00 

NEAL RADIO COMPANY 
234 Fulton Street New York City 

BUILD YOUR OWN SET 
and save money by buying your parts from us. We give you the benefit of the same low prices accorded thousands of New York radio fans. We guarantee every article sold by us. Money will be refunded if you are not entirely satis- 
fied. Our aim is to market the very best radio parts made at the lowest possible cost to you. Many of the articles listed on this page are made under our direct supervision, assuring you of their quality and dependability. If the article you want to purchase is not listed on this page 

SEND FOR OUR CATALOGUE 

CABINETS 
Made of mahogany, hand rubbed finish. 
Hinged tope. Transportation paid on all 
cabinets. 

Panel 
Size 

6x 7' 
621055 
6214' 
7x18' 
6221' 
9x14' 

12x14' 
12x21' 

Inside Dimensions 

High Wide I)eep 
Art. 
No. 

555' 
555' 
514' 
653' 
554' 
8'4' 

1114' 
1155' 

15' 
10' 
1354' 
1754' 
2015' 
1344' 
134' 
2055' 

7' 
7' 
7' 
7' 
7' 

10' 
10' 
7' 

$175 
817e 
8177 
8178 
3171 
8180 
11181 

8182 

Price. 
Each 

$2.40 
2.7$ 
3.30 
3.60 
3.10 
3.70 
4.45 
6.:6 

FIRCO BULLDOG PLUGS 
811 Price. $1.21 
Specially designed 
terminal approved 
by U. S. Signal 
Corps. The most 
efficient plug on 
the market. 

"B" BATTERIES 

820 2254. v. small. 
Price Ile 
$52 2255 v. large. 
Price 31.76 
823 45 r. large. 

Price $3.00 

FORMICA PANELS 
Our prices on these well-known panels are 
considerably lower than those quoted by other 
concerns. All panels are shipped prepaid. 

Panel 
Size, 

Inches 

le a standard workable size 3-16' thick 

Art. No. Price 

Bx 7 
621055 
6x14 
7x18 
7x21 
9214 

12x14 
12x21 

8200 
820$ 
8210 
8211 
8212 
8212 
8214 
$216 

$0 7$ 
1.18 
1.5$ 
2.30 
2.85 
2.30 
3.10 
4.85 

MAGNAVOX LOUD SPEAKER 
842 Price $42.00 
The ideal loud speaker for 
homes, offices and amateur 
station/.. Will operate on a 
6 -voit "A" battery. Ex- 
cellent construction and 
scottaUcally perfect. 

ORDER DIRECT 
from this page. To avoid any 
possible error give number, name 
and price of article desired. Your 
goods will be shipped within 34 
hours after receipt of your order. 
Enclose payment in full for your 

goods. Remember our 

Money Back Guarantee 
assures you of entire satisfaction 
or your money will be refunded 

in full. 

"E dy" 
823 2255 v. email. Price 
821 22 v. large. Prim 
828 45 v. large. Price 

31.21 
2.60 
4.70 

STORAGE 
BATTERIES 

The famous Marko 
battery. The lest 
grade battery with a 
two-year guarantee. 
021 6 v. 40 amp. 
Price 30.00 
330 6 v. 60 amp. 
Price 311.10 

TUNING COILS 
Wound with bare 
copper wire. 
Double slider. 
Very efficient. 
O11 Price... 32.00 

CRYSTAL DETECTOR 
One of the best crystal de- 
tectors on the market, En- 
closed in heavy glass shield. 
Dust proof. Beautifully met. 
872 Price $1.75 
873 Without sleet shield 
Price 665 

ANTENNA WIRE 
881 Solid bare cop- 
per wire No. 14..310 
882 Stranded No. 22 
topper wire she 

303 Galena tested, 
guaranted. Mount- 
ed 25e 

BATTERY CHARGER 
346 Price .313.26 
Charges your battery 
at the coot of a few 
cents. Simple connec- 
tions. Requires no 
attention. Make mon- 
ey with this battery 
charger recharging your 
friends' radio batteries. 
Thief charger le the beet 
known and most relia- 
ble on the market. Germane Howe Charger 

shielded. 

RADIO FREQUENCY 
TRANSFORMERS 

$75 Acme Type. 
Price $3.16 
Gets long distance 
stations loud and 
clear Reduces 
static and inter- 
ference. Permits 
easy, sharp tuning. 
Gives excellent re - 
suite with any 
standard tube. 
Makes set sensitive 
enough to use loop 
aerial. Perfectly 

Suitable for panel or base mounting. 
O75 Baldwin Type $2.11 

NEAL RADIO COMPANY 
234 Fulton Street New York City 

VACUUM 
TUBES 

#1i 

MAIL YOUR ORDER 
to us at once with money 

order or stamps. Goods 
delivered to your door 

free of any charges 
in the U. S. east 

of the Rockies 
with the ex- 

ception of 
storage bat. 

tories. 
Genuine 
Radtotrons 
guaranteed 
at reduced 
prices. No 
seconds. Lay in your. 
supply now while the 
prices are low. 

348 Detector V. T. 200. Price $4.76 
340. Amplifier V. T. 201. Price $0.25 

RHEOSTATS 
370 6 ohm resist. 114 
amp. cap 40e 
Can be used for either 
panel or table mount- 
ing. Smooth tuning, 
metal parts polished 
nickel. Complete with 
knob. 

POTENTIOMETERS 
57$ 3(10 ohm resistance $1.10 
A wonderful value. Adjustable to any panel. Wound on vulcanized Ober. 

VACUUM TUBE SOCKETS 
807 Price $0e 
Manufactured ex- 
Declally for us. A 
truly wonderful 
value. Moulded 
composition with 
nickel -plated bind- 
ing poets. Phos- 
phor-bronse spring 
contacts. 

DIALS 

% 
J 

Dlatinctlye design. 
Neat and clear 
enameled White 
letters. Plain en- 
graved scale 0 to 
100. 
3IS-254' diam- 
eter 50e 

35$-3' diam- 
eter 80e 
100-3 Si' diam- 
eter Ile 

851-4' diameter $1.10 

HEADSETS 
Complete with 
head bands and 
connecting cord. 
Use one of these 
headset& and you 
will double the effi- 
ciency and pleasure 
of your set. 
0100-2000 ohms 
Murdock..... $4.25 
3101 3000 ohms 
Murdock 35.00 
8102-2000 oh me 
Brandes 38.10 
3103--2200 ohms 
Western Flee $10.00 
8104 Baldwin "C" single units 7.50 

AUDIO FREQUENCY 
TRANSFORMERS 

We recommend these transformers as the best 
on the market. Three stages of amplification 
can be used without howling. Proper Im- 
pedance ratio, minimum distributed rapac- 
ity, low core losses and perfect insulation. 

8I60 Thoradson 
Price 53.7$ 
8111 Acme 
Price 83.0$ 
8112 Federal 
Price . 30.06 

Free! 
Free! 
Free! 

A super- 
regenerative 

blue print 
drawing if you 

send us five or 
more names and ad- 

dresses of friends in- 
terested in radio. 

Send for our Catalogue 
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In this Department we publish such matter as is of interest to inventors and particularly 
to those who are in doubt as to certain Patent Phases. Regular inquiries addressed to "Patent Ad- 

vice" cannot be answered by mail free of charge. Such inquiries are published here for the bene- 

fit of all readers. If the idea is thought to be of importance, we make it a rule not to divulge all 

details, in order to protect the inventor as far as it is possible to do so. 
Should advice be desired by mail a nominal charge of $1.00 is made for each question. 

Sketches and descriptions must be clear and explicit. Only one side of sheet should be written on. 

NOTE:-Before mailing your letter to this department, see to it that your name and address are 

upon the letter and envelope as well. Many letters are returned to us because either the name 

of the inquirer or his address is incorrectly given. 

RECEIVING SET 
(651) Arthur Benedict, So. Boston, Mass., sub- 

mits a sketch of a midget radio receiving set secured 
to a receiver. He desires patent advice on the same. 

A. We can find nothing unique or novel in your 
radio receiver, except its small size. We think you 
can get a design patent upon the same, and at the 
present time if manufactured cheaply, the device 
could sell. You must get busy, however, as this 
boom in radio will not continue forever, as manu- 
facturers are now building sets at a rate sufficiently 
great to supply the demand. We would advise 
immediate action; but none at all, unless you can 
manufacture the instrument yourself. 

OVERHEAD OILER 
(652) Edward Bayer, Jersey City, N. J., requests 

our opinion on an overhead oiler operated from the 
ground doing away with "step ladder oiling." 

A. There is something very similar to your idea 
upon the market which is being widely used today. 
It is simply an oil can fitted with a long spout, almost 
identical to the type you describe, the can itself being 
fitted with a plunger. This plunger is a piston pump 
arrangement which forces air into the oil can, causing 
the oil to flow out of the top. The idea is easier to 
construct than yours, and few repairs whatever are 
necessary. On the contrary, in your device repairs 
would always be needed. We would not advise 
application forY a patent. 

SLOW ACTING PIISE 
(653) Gerald W. Babbitt, New Brunswick. 

Canada, asks whether he could obtain a patent on a 
fuse which will not melt and open the overloaded 
circuit immediately but lag for several minutes. He 
also asks whether the device is patentable. 

A. One of the Underwriters rules is that fuses 
shall be placed in the circuit, so that if there is a 
momentary overload or short circuit on the lines, the 
fuses will blow. This is not to protect the power 
supplying company, as they can supply current over 
and above the maximum demand required by any 
concern, but the law is so enacted because of the 
fact that ordinary house wiring size No. 14 will not 
take any more than 11 amperes without heating. In 
this manner, defects in the wire are fully protected, 
and if current is forced through the wires so as to 
heat them, the fuse inserted in the circuit blows, thus 
cutting off the current. For this reason placing re- 
sistances in the circuit will not help matters any, but 
will tend to increase the fire hazard. Although the 
idea may be patentable, it is not practical, nor would 
the patent, if granted, be of any value. 

ROAD CONSTRUCTION 
(654) George C. Amaden, Buffalo, N. Y., asks: 

I have motored over natural roads of lava formed 
by volcanic eruptions. Why cannot this system be 
employed in the making of artificial roads? 

A. The cost of mating the road of liquid rock 
(lava) will be so great, and the road so poor, because 
of its relative thinness, in comparison with modern 
concrete or asphalt roads that we would not advise 
patenting such an idea. The heat required in laying 
down a road of this kind is so great that houses 
adjoining the road would be placed in a hazardous 
position and passersby would suffer greatly from the 
heat. 

COMBINATION TOOL 
(655) Joe Bradberg, Atascadero, Calif., submits a 

sketch of a combination tool and pliers of ingenious 
design and requests our opinion. 

A. We believe that the system (combination 
wrench and plier) which you have submitted is 
patentable, but we would not advise that you try to 
patent it, unless you are in such a position that you 
can manufacture the tool yourself, or have it manu- 

factured and sold through agents. The hardware 
concerns are not favorably disposed toward new tools. 
consequently you will find it quite difficult to place 
the same upon the market unless the tool is of excep- 
tional merit. 

RENEWABLE TIRE TREADS 
(656) John Bain, Ladysmith, B. C., submits two 

sketches, Fig. 1 being an attachable tread for auto 
tires to be secured in place by means of rubber cement, 
and Fig. 2 being similar, except that nails are to be 
secured to the tread, the same being simply placed 
around the old tire and hammered into place; the 
nails thus secure a hold on the old casing. 

A. We do not think very much of your suggestion 
of an "Ada tread" tire attachment for divers 
reasons. Years ago an attachable tread for bicycle 
tires which had a self vulcanizing cement underneath 
it requiring the tire to be merely cleansed and the 
tread attached, appeared on the market. This when 
placed over the worn tread of a bicycle tire secured 
itself to the outer casing very rigidly. The idea is 

identical with your sketch No. 1. 

The sketch No. 2 differs from these to the extent of 

putting small nails into the tire. In view of the 
fact that the tire must have a certain amount of 
resiliency and elasticity, it is quite possible that when 
the automobile strikes a rut in the road or bounces 
over a stone, some of these nails will be driven through 
the tire casing and into the inner tube. This may 
sound absurd to you now, but the writer would 
suggest that you equip your shoes with a pair of good 
rubber heels, and have the shoemaker drive nails into 
the heels in such a manner that they will barely come 
through the inside of the shoe. If you will then 
attempt to leap upon a pavement with these rubber 
heels on your shoes from a height of about six feet 
and strike the pavement smartly, you will find that 
the sensation of two or three nails trying to imbed 
themselves in the heel of your foot is not very pleasanic- 
Lion fort a patent on either of yourtwo suggesti. 

We, therefore, would not advise 
ons,a 

CHECK PROTECTION 
(657) J. G. Bain, Ladysmith, B. C., Canada, asks 

whether he can obtain a patent on a check in which 
numbers appear in boxed off spaces. The check 
reads "Not over largest amount given." A portion 
of this check is to be torn off before delivery, making 
the paper similar to a post office money order. He 
requests our advice. 

Ir 5EN° THIS FORM 

Before disclosing your invention to any- 
one send for blank form "Evidence of 
Conception" to be signed and witnessed. 

A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form "Evidence of Con- 
ception" sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,-a post 
card will do. 

255 OURAY BLDG., 
WASHINGTON, D. C. 

"Originators of fora Evidence of Conception" 

, ¡,, 
'3 

TO THE MAN WITH 
AN IDEA 

I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi- 
tion. 

Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. Preliminary advice gladly fur. 
nished without charge. 

My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense. 

Booklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 
RICHARD B. OWEN, Patent Lawyer 
164 Owen Building, Washington. D. C. 
2276-8 Woolworth Bldg.. Now York City 

Before disclosing an invention, the inventor should write 

for our blank form, "RECORD OF INVENTION." This should be 

signed and witnessed and if returned to us together with model or 

sketch and ' description of the invention we will give our opinion as 

to its patentable nature. Electrical cases a specialty. 
Our illustrated Guide Book, "HOW TO OBTAIN A PATENT," 

sent Free on request. Highest References Prompt Attention Reasonable Terms 

nun inn unnsn FREE COUPON emi,ii,immessiiii iiiii ii iiiiii m.. nm,,.nmm,i, moiiniis iii iiiiiiiiiii, 

J. EVANS & CO., Patent Attorneys 
Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francljeo Offices: 

1114 Tacoma Bldg. 514 Empire Bldg. 714-715 Liberty Bldg. Hobart Bldg. 
New York Offices: 1001 Woolworth Bldg. 

MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 

Address Name. 



698 

Mechanical 
Engineering 

Learn at Home! 
Employers are looking for men with 

mechanical ability. 
There is an easy, delightful way in 

which you can learn right at home in 
spare time. For 30 years the Interna- 
tional Correspondence Schools have 
been giving men and women just the 
training they need for success in me- 
chanical engineering and more than 300 
other subjects. Hundreds of thousands 
have stepped into good positions through 
I. C. S. help. 

Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark and mail it today. This doesn't obligate you in 
the least but it will bring you information that 
will start you on a successful career. This is 
your chance. Mark and mall the coupon now. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6178.C, Scranton, aenna. 

Without cost or obligation on my part, please tell me how I can qualify for the position or in the subject before which I have marked an X: 
BUSINESS TRAINING DEPARTMENT Business Management Salesmanship Industrial Management Advertising °Personnel Organization Better Letters Tramc Management Foreign Trade Business Law Stenography and Typing Banking and Banking Law Business English Accountancy including D Civil Service °Nhol n CosAccouniinRai way Mail Clerk 

Common School Subjects Private Secretary High School Subjects °Business Spanish French Illustrating 
TECHNICAL AND INDUSTRIAL DEPARTMENT 

Electrical Engineering Architect 
Electric Lighting Bluo Print Reading Mechanical Engineer Contractor and Builder Mechanical Draftsman °Architectural Draftsman Machine Shop Practice Concrete Builder Railroad Positions 
Gas Engine Operating Structural Engineer 
Civil Engineer Chemistry Pharmacy 

ork Surveying and Mapping Airplane 
Enomobile gines Metallurgy Agriculture and Poultry Steam Engineering Radio El Mathematic' 

Name 

Street Address 6-26.22 

City State 

Occupation 
Pinternational 

CorresppencekSchools Canadiaan, Limited Montreal, Canada. 

IAN YO 
law 

SPARE TIME 
arn only linatitu- tins giving same eoursebycor. 

respondence ae was given for year. stresident classes of this college . a E 
One yest bust- news law course prepares you for 

busines 
In bud . Law trainee 

ess men Ìn demand. year university course covers pre- paration for bar examination. Money bark eeif not eanefied. Lew fee, sy terms, Includesden complete 1921 thirteen volume library, text material and all expenses. Write for FREE BOOM, HAMILTON COLLEGE OF LAW Dept. 408 431 5. Dearborn St. Galen O 

CUSTOM TAILOR MADE 
TO FIT YOUR INDIVIDUAL CAR 

MadeYour 
customorderishone 

c tved. hip ordina- 
$4.40 and 0 fly in 2 or a days. Per- 

il ect fit guaranteYed when 
Parcels Post Pald modeÌ f çargroe oe 

felf, 
We furnish inetrucNone and all serveenary itaeké omette and aetenera. Our Catalog No. 11 with samples is free for the asking. 

LIBERTY TOP & TIRE CO., Dept. E-4, Cincinnati, 0. 

Science and Invention for November, 1922 
A. We have recently advised a correspondent of this department that a check protector similar to 

yours could not be patented, as the idea is a very old 
one, it being used on all postal money order blanks. 
In addition to that, it is a decided nuisance. Modern 
check protectors, costing from $1.50 to $25.00 will protect a check as well as your system. Not only that, but checks to the value of 999,999 million dollars can be made out with the figures and words perforat- 
ing the paper, making it forgery -proof, and not making the check large and bulky as would naturally 
be the case should you have to number your stubs up to that total. We do not believe that the idea is either patentable or worth patenting or developing in any form. 

ELECTRIC AIRPLANE 
(658) William LeRoy Baker, Philadelphia, Pa., suggests driving airplanes by means of electric motors, current to be drawn from the air. 
A. How are you going to draw free electricity 

from the atmosphere? Many attempts at doing this have utterly failed. If you can design an apparatus that will do this work your fortune is made. Forget, for the present all about the airplane. The other device is needed to a greater extent. You will not succeed, however. 

SKILLET 
(659) H. Barnes, Chattanooga, Tenn., submits a sketch of a skillet which is made up in compartment 

form. 
A. Some 15 years go, the writer saw in a crockery 

store a skillet designed exactly like the one outlined 
in your sketch. At that time the same was purchased. 
Because of the fact that it was made of agate -ware, it lasted admirably. 

Should you not be convinced, the writer will be very glad to send you his used skillet. Consequently 
we do not think that you can secure a patent upon the idea. 

AMPLIFIER 
(660) Hyman Biegeleisen, New York City, sug- 

gests a loud -talker for talking movies. Current from a source of power modulated by a selenium cell is to act on a receiver which in turn will control via carbon granules a heavier current for the loud -talker, 
(a microphone amplifier). 

A. It seems as though we are again going to throw 
a wrench into the cog -wheels of your machinery. The amplifier which you describe is not efficient. 
Not only is it inefficient, but we doubt if it will work. It requires quite a strong signal to cause the dia- phragm of a receiver to move sufficiently to agitate carbon granules packed between it, and the base of a cup adjacent thereto, in order that these carbon granules give a clear indication of sounds or music, 
in other words, amplifying the current signals. 

Consequently, with your device, which is so delicate, that practically no current is sent through the telephone receiver, it would be impossible to vibrate the diaphragm thereof to such an extent that carbon granules will become compressed and released, thus supplying a varying current of a heavier voltage to the loud -talking device. 
Up to the present time the only system which 

could be successfully employed is the vacuum tube. 

SNOW MELTER 
(661) F. E. Bernhardt, Richmond, Mo., asks our opinion of a snow melter for use on roofs and streets, a convoluted steam pipe is to act as the melter. 
A. We would advise against the attempt to patent any snow melting device, particularly of a nature similar to the one described in your com- munication. There have been some 40 snow melters designed and patented. Of these, none are in use today. 
We would suggest that you examine the Latest Patents page of the June issue of SCIENCE AND 

INVENTION magazine, where a snow melter is de- scribed, the design of which recalls your device. 

AIRPLANE PROPELLER 
(662) I. M. Boroughs, Pittsburgh, Pa., enters a diagram of a feathering type of propeller on the paddle wheel principle for aircraft which he says originated with him. 
A. The sketch of the airplane propeller made by you, is neither unusually clever nor novel. The idea 

is original as far as you yourself are concerned, but nevertheless, it has been advanced for use in vertical 
rising airplanes years ago, where it has not as yet been thoroughly tested. In our opinion it is worth- 
less. 

SOAP BOWL 
(663) E. J. Browne, Los Angeles, Calif., enters a diagram of a unique soap bowl for bath tub use which 

is instantly adjustable to any position or location. 
He also submits a sketch of a switch for radio purposes 
and requests our advice. 

A. It is quite possible that a patent on your soap 
dish would be of value. We would advise a search 
on this suggestion. 

The device should be redesigned so as to be simpli- 
fied; the vacuum cups themselves being inserted into 
the dish proper instead of extending therefrom, as shown in your illustration. We do not think much of 
the switch, and doubt if a patent upon the same 
would be of any commercial value. 

INVENTORS, ATTENTION! 

THE PATENT OFFICE 
is 70,000 cases behind and matters 
getting worse. 
The patent office has 'made over 81 
million dollars for the government and 
there is no valid excuse why inven- 
tions which mean so much to 

NATIONAL PROSPERITY 
and mark the forward progressive 
spirit in our economic and industrial 
life SHOULD NOT BE KEPT UP 
TO THE HOUR. 

THE WORLD OF INVENTION 
a Live Progressive Magazine devoted 
to the interests of the inventor and the 
official organ of the 

NATIONAL INSTITUTE OF INVENTORS 
a co-operative society of over 3,500 
inventors is offering $200 in prizes for 
suggestions relative to relief from the 
patent office conditions so detrimental 
to the inventors' interest. 

Write for full particulars 

WORLD OF INVENTION 
8 E. 14th Street, New York City, N. Y. 

PATENTS and TRADE -MARKS 
As one of the oldest patent firms in America, and 

representing a ciientage extending to all parts of 
the country, we afford Inventors aMManufactuiers, 
at lowest consistent charges, a Service noted 

for efficiency and mills. evidenced by many well- 
known Patents and ltadcMuks of extraordinary vale 

Lacey &Lacey 644 rSt.,Washington,DC, 

ESTABLISHED 1869 
Our book Patent Sense Free 

MR. INVENTOR 
WE can develop that IDEA and build that working MODEL for you. Consult us-with our staB of expert engineers, and thoroughly equipped experimental machine shops, we can develop any invention into a commercial proposition, whether mechanical, electrical or automotive -simplify and perfect it, and MAKE IT WORK. Designing, building end testing gasoline motors a specialty. Expert. on automatic labor saving machinery. Mechanical drawing. made from sketches or specifications. All business confidential and abso- lute secrecy guaranteed. 

.. 

ELK MFG. 00., Inc. 1926 Broadway New York 

PATENTSC. 
PARe.ER. 

Formerly Member 1l 
aminise Corps. U. B. 

Pntent Office. 
PATENT LAWYER 

McGill Bldg. 
Washington, D. C. 

Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors, 'Protecting, Exploiting 
and 5511158 Inventions," sect upon request. 

Hand Books on Patents, Trade Marks, etc., sent free. Our 77 years of experience, efficient service, and fair dealing aw- are fullest tue and protection m the applicant. The aelentlflc American ehouid he read br all lnventere. 
MUNN & CO., III Woolworth Building, New York 
Tower Bldg., Chicago, BI. 611 Hanna Bldg.. Cleveland, O. 

Hobart Bldg.. 6822 Market St. San'Franc,uco. D. C. 

PATENTS Secured 
Prompt service. Avoid dangerous delays. Send for our "Record of Invention" form and Free Book tell- ing How to Obtain a Patent. Send sketch or model for examination. Preliminary advice without charge. Highest References. Write TODAY. J. L. JACKSON 8c CO. 
301 Ouray Bldg. Washington, D. C. 
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CAN YOU 
think of a simple, practical Idea 

that will fill one of the many re. 
Quests we have on file for new inven. 
tions? It may mean a fortune for you. 
Thousands of things are needed RIGHT 
Now. You brains can help. Send to- 
day for our great new book-"inven 
tions and Trade Marks, Their 
Protection and Exploitation" 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 

things that are wanted, 
too. A postal will do- 

it is free. 

We BM oar oliente, 
Without charge, to get 
the dollars out of their 
ideas-having facilities 
nono others posees,. 

Advice free. 
Don't delay-get the 

book at once. 

AMERICAN 

INDUSTRIES, INC. 

225 Patent Dept.. 
WASHINGTON. D. C. 

PATENTS 

ADVERTISED 

For SALE FREE 

In INVENTION And 

MANUFACTURING 

SUPPLEMENT. 

Published for the 
man with an Idea. 
Bend for free sample 
My. One year's sub- 
scrlption 06cc 

PATENTS-TRADEMARKS 
Thirty-five years' experience. Send model 
sketch for opinion as to patentability. Free 
or "Inventors Guide." Highest references 
and personal attention assure best results. 

FRANKLIN H. HOUGH 
520Washington Loan &Trust Bldg.,Washington,D.C. 

ATENTS 
If you have an invention and desire to secure 

GET YOUR 
for 

PATENT. TaO, our Terms, Metbodi 
'to. Bend model or sketch and description for our opinion 
of its patentable nature. 

RANDOLPH & CO. 
Dept. 172 Washington, D: C. 

PATENTS 
BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 

Send add 
repo 

examination 
rt as to patentability. 

WATSON E. COLEMAN, Patent Lawyer 

624 F Street N. W., Washington, D. C. 

RADIO INVENTIONS WANTED 
Useful radio inventions will be purchased by 
large manufacturer, either before or after 
filing patent. And their own patent attorney 
and expert will aid wireless experimenters and 
inventors to patent and commercialize their 
ideas. Write fully what you have, sending 
sketches and description. All correspondence 
held strictly confidential. Address: P. O. Box 
291, Grand Central Station, New York City. 

Have you hankering for some real to- 
bacco? Have you ever wished that you 
might find more enjoyment from that old 

pipe? If you have send 10e for a sane* of 
"Old Field Tobacco;" the ideal smoking to. 

bacco, and we lose our bet if you don't come 
flack for five pounds after the first pipe load. 

HAST MAILING CO., Paducah, KY. 

You scan be quickly cured, if your. 

STAMMER 
Send 10 cents for 288 -pago book on Stammering and 

Stuttering, "Its Cause and Cure." It tells how I 

788 Bogus Bldg.. 
stammeringf after 

17 Ii. St.. eIndianapol 

H®w tgalrem ': weaRers 
WarK 

By A. P. PECK 

(Continued from page 637) 

diameter, to a depth of about two inches. 
This is drilled at a slight angle. Using 
ordinary yellow soap, a small cup -shaped 
depression is formed at the entrance to this 
hole, after which a quantity of soup is poured 
into the latter. A fuse is inserted, and the 
end of the hole plugged up with soap. 
With larger safes, holes are generally drilled 
in the opposite sides and sometimes on the 
top and bottom of the door. In these cases 
the charges are fired by electricity, using a 
detonator, and either a flashlight battery or 
the regular lighting current. Now the safe- 
cracker obtains several rugs or other heavy 
cloth articles such as large bags, and places 
them over the safe and in front of it. 

The charges are now set off, and, if success- 
ful, the door is blown off completely. 

Another clever little arrangement which 
has been used is a bell of the same type as is 
used in trolley cars for signals between the 
conductor and motorman, which is placed on 
the window -sill, and a rope which is attached 
to it, hangs down the side of the building. 
Now while the safe-cracker is at work his 
lookout is outside watching for police or 
other intruders. If he sees anything of a 
suspicious nature he gives a certain signal 
to his pal, which signal means to watch out. 
If he sees something which convinces him 
that it is time to depart, he gives another 
signal, and the man in the building makes his 
get -away as best he can. 

Of course, the up-to-date crook does not 
rely on such an old-fashioned method as this, 
but uses an electric bell or buzzer actuated 
by one or two dry cells. The wires are led 
down the side of the building, and at their 
end there dangles a push button. All the 
lookout has to do is to press this button in 
accordance with prearranged signals, instead of 
pulling the bell rope as in the former method. 

Several years ago an ambitious and 
industrious gang of crooks, somewhat mis- 
guided in the ways of safes, conceived an 
idea for smashing in the front of a safe, and 
proceeded to attempt to put it into execution. 
They had several specially made castings, 
which were arranged so that when put 
together they resembled an immense "C" 
clamp. This is graphically illustrated on the 
first page. The method of using it was 
as fellows: The parts of the "C" clamp were 
bolted together, and the adjustable bolt at 
one end screwed into the hole tapped for it. 
The entire clamp was then placed around the 
safe, and adjusted so that the block on the 
end of the screw rested on the combination 
dial. A large wrench, made to fit the opposite 
end of the threaded rod, was placed thereon, 
and by turning, enormous pressure was 
exerted on the dial, eventually smashing in 
the face of the safe. 

The venture, however, failed completely, 
and the entire apparatus, weighing over 300 
pounds, was found on the scene by the 
police after the yeggs had fled. It may be 
readily seen from this that many crimes are 
committed by ignorant people, who in most 
cases are abnormal or feeble-minded. Another 
noticeable feature in criminology is that about 
95 to 96 per cent of crimes are committed 
by the foreign born. 

Still a different type of apparatus which is 
designed to make its attack on the combina- 
tion dial is shown in the illustration. 
This consists of a piece of hardened steel 
about one foot square, in one side of which 
is cut a V-shaped notch several inches 
deep. The steel is about 8% inch thick. In 
the four corners of the square are drilled 
holes which are tapped to receive heavy 
machine screws, each about 4 inches long. 
To use this device the knob of the dial 
is jammed into the notch, the four bolts are 
inserted into the holes, and tightened un 
against the face of the safe. A wrench is now 

Your Choice 
75c a Week 

No matter what your occupation, one 
of the home study sets listed below will 
quickly fit you for a better job and bigger pay. Any 
set you select will be sent for seven days' examina- 
tion, and if you decide to buy you may pay the rock - 
bottom price at the rate of only 75c a week. But 
you must act now! We cannot guarantee these 
reduced prices for any great length of time. 

These books are the work of recognized authorities. 
They are written in plain, easily understood language, 
by recognized authorities, and contain hundreds of 
photographs, diagrams, tables, etc., that make diffi- 
cult points as simple as A -B -C. Handsomely and 
durably bound in half or full Morocco leather 
(except as noted), and stamped in gold. 

Pay -Raising Books 
At Greatly Reduced Prices 

Business Management, 8 vol., 2500 pages, 
1000 pictures. Was $52.50 Now $29.80 

Carpentry and Contracting, 5 volumes, 
2138pages, 1000pictures. Was$37.50. Now 19.80 

Civil Engineering,9 volumes, 3900 pages, 
3000 pictures. Was $67.50 Now 34.80 

Electrical Engineering, 8 volumes, 3000 
pages, 2600 pictures. Was $60.00 Now 29.80 

Automobile Engineering, 6 volumes, 2600 
pages, 2000 pictures. Was $45.00 Now 21.80 

Machine Shop Practice, 6 volumes, 2300 
pages, 2500 pictures. Was $45.00 Now 21.80 

Steam and Gas Engineering, 7 volumes, 
3300 pages, 2500 pictures. Was $52.50. 
Now.. ........... . 24.80 

Law and Practice (with, reading course), 
12 volumes, 6000 pages, illustrated. Was 

Fire Prevention and Insurance, 4 vols.. 
1500pages,600pictures. Was$30.0 

. Now 
14.80 

Telephony and Telegraphy, 
1728 pages, 2000 pictures. Was $30.00. Now 14.80 

Sanitation, Heating and Ventilating 4 
volumes, 1454 pages, 1400 pictures. Was 

D a3wing 4 volumes, 1578 pages, 1000 pi 14.80 
pic- 

tures, blue -prints, etc. Was $30.00 Now 14.80 
Employment Management and Safety, 

7 vol., 1800 pages, 540 illustrations. Was 
$52.50...... , .... ..... Now 24.80 

Send No Money 
Shipped for 7 Days' Trial 
Yes, we'll gladly ship any set right to your home or 

office upon your simple request. Pay only shipping 
charges when the books arrive. Don't send a penny 
until after you have used them seven days, then re- 
mit only $2.80 or return them at our expense. Pay 
balance at the rate of $3.00 a month -75c a week. 

Act now-while these splendid books are being 
offered at 20% to 50% less than regular prices. This 
offer is open to every person within the boundaries 
of the U. S. and Canada. Grasp your opportunity 
-fill in and mail the coupon NOW! 

American Technical Society, Dept. X-258, Chicago 

American TechnicalSociety,Dept.X-258, Chicago,U,S.A I 

Please send me set of 

for 7 DAYS' examination, shipping chargea collect. 
I will examine the books thoroughly and, if satisfied. 
will send $n.8o within 7 days and $3 each month. 
until I have paid the special price of .... If I de- 
cide not to keep the books, I will return them at 
your expense and owe you nothing. 

NAME 

ADDRESS 

LEMPLOY=DBY ---_-_--__-__ 
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What Kind of A Man Are YOU ! 
Are 

strong,you ealthyy,, 
00% gó vigorous, clean - 

blooded, clear -brained specimen- 
overflowing with pep and vitality? 
Or are you a weak complaining mis- fit-an apology fora real man- 
afflicted with Catarrh, Constipa- 
tion, Indigestion --crippled with 
Rheumatism, Rupture, Flat Chest, 
Weak Spine-wretched with Ner- 
vousness, Impotency, Prostate 
Trouble and the numerous other 
results of Bad Habita and Excuses? 

No matter what your condition Is, 
or what caused It, you can banish 
your ailments and revive your Flag- 
ging Powers and Manhood with. 
STRONOFORTISM-The Modern 
Science of Health Promotion. I 

g tee It. 
Mention the subjects on which 

you want special confidential In- 
formation and send with 10e (one 
dime) to help pay postage, etc., ci 
my book, "Promotion and Con- 
servation of Health, Strength and 
Mental Energy." It's a man- 

STRONGFORT builder and a life-saver. Send for The Perfect Man my free book Right Now TODAY. 

LIONEL STRONGFORT 
Physical and Health Specialist Dept. 1008 Newark, N.J. -- CUT OUT AND MAIL THIS COUPON ---- 

FREE CONSULTATION COUPON 
MR. Ltoxar, SxaonorosT,Dept. 1000 Newark, N. J. -Please send 
me your book Promotion and Conservation of Health, Strength and Mental Energy for poetagoon which endear. 
a 10-centpiece (one dime). I have marked (X) before the sub- ject to which I am interested. .. Colds .. PI moles .. Vital L 
..Catarrh .. Blackheade ..Impotency 
..Asthma -Female Diane. ,.Neurasthenia 
.. Hay Fever sere .. Falling Hair 
..Obesity ..Shnort 

mWind 
.. Weak Eyes 

.. Headache .. Fiat Feet .. Gastritis ..Thinness ..Stomach ..Heart Weak- 
, . Diabetes Dleordere nene ..Rupture .. Constipation .. Poor Circula- 
..Lumbego ..Biliousness Lion ..Neuritis ..Torpid Liver . .Skin Disorders .. Neuralgia ..Indigestion ..Despondency ..Flat Cheat .. Nervousnesa .. Round Shoul- 
..Deformity ..Fear tiers 

(Describe) .. Poor Memory .. Lung Troubles 
..Successful .. Manhood ..Stoop 

Marriage R d Shoulders ..Proetatitis .. Rheumatism .. Muscular D.- ..Increassd ..Youthful video meat 
Height Error. .. Great Strength 

Name 

Age Occupation 

Street 

City State 

TAMMERER S FOR 55 YEARS bave succeosfully cor- 
mrected 

stammering by our simple and natural 
ethod. Individual iaetruction. Write for free 
BOSTON 

booklet. 
M 

I. 
MERERS lfINSTITUTE r 246 Huntington Ave Boston, 17 Mass, 

used and the bolts tightened gradually, one 
at a time, until the combination dial is 
ripped off. 

Science has been applied to safe -cracking 
in numerous ways, the most noticeable case 
being that in which thermit is used. This is 
composed of a mixture of iron oxide and 
aluminum dust, which when ignited by 
means of a magnesium fuse, produces an 
intense heat, sufficient to bum through an 
ordinary steel safe. The method for using 
thermit is generally to build, on the top of 
the safe, a ring of putty or soap, about 
10 inches in diameter. In the center of this is 
placed the mixture of iron oxide and aluminum 
dust and a piece of magnesium ribbon, the 
end of which extends out over the ring. 
This ribbon may either be ignited by 
electricity or by a match. When the mag- 
nesium bums down to the mixture a violent 
reaction between the iron oxide and aluminum 
takes place and intense heat results which 
melts the top of the safe and the entire 
molten mass falls into the interior. 

One of the ways most successfully em- 
ployed to enter a building is by means of 
rope ladders from the roof, inasmuch as 
sidewalk entrances 'are generally very well 
protected by burglar alarms, while windows, 
to which there is seemingly no access, 
frequently are not. Of course, the way a 
building owner can fight this trouble, is to 
have all his windows protected by burglar 
alarms which can be of the very simplest 
type. The added expense of this would, of 
course, make up for its cost if it prevented 
one single burglary. 

Sometimes a yegg will be able to hide in a 
building during office hours and start his 
work after everyone leaves. He can be 
foiled by any one of the many interior 
burglar alarms, which employ such devices as 
selenium cells, etc. 

It is seldom that a burglary is performed 
successfully and the marauders escape. 
The police are generally very watchful and 
detect almost at once any unusual happen- 
ing in buildings in their vicinity. It is said 
that a criminal who was carrying his tools in 
a violin case, as mentioned before in this 
article, was detected by a policeman, who 
noticed that he seemed to be exerting con- 
siderable muscular strength, whereas a violin 
could be carried very easily. 

Several other interesting exhibits were 
shown at the conference, and included such 
criminal accessories as bombs and drugs. 

Front View 

THE 
FREMONT 

Receiving Set 
Knocked Down 

A.W.No.1 $32.50 inside View 

Our Greatest Radio Value 
Guaranteed range 150 to 3.000 meters 

HERE is a Tuner and Detector combination which has attained great 
success in long -wave reception-equally good for short-wave work. 

Signals guaranteed clear and distinct. 
All parts except Detector Tube and Phones as shown in illustrations, 

furnished, including material for the cabinet (6x14x14 finished.) 
"Radion" Panel 6x14x% inches 

(drilled and ready for assembling). 
The All -Wave 3,000 meter bank 
wound Variocoupler (guaranteed to 
be the most selective tuner obtain- 
able for Long Distance, long or 
short-wave reception). The R.S.C. 
43 Plate Variable Condenser (this 
condenser is not shown in the il- 
lustration). 

The wide range Variable Con- 
denser 835, shown in the back view 
of the set will be furnished for $1.00 
additional. 

Tube socket-Rheostat-2 Dials 
-Two arm switch Spaghetti-wire 
terminals-screws-nuts-hinges- 
etc. Complete in every detail. 
Nothing omitted. All materials 
selected to give maximum results. 

Send for Our Radio Catalog 
Send inquiries or M. O. Direct to 

FREMONT 
RADIO SALES c 

50 Church St. N. Y. C. 

DrTT O'C nor Sloane 
Will Teach You 

CHBIISTRY 
Rtykt InYour 
OwnHome 

Good chemists command high \ 
scharfes. Industrial firms of all 
kinds pay tempting salaries to get 
the right men. Salaries of $10,000 
a year are not unusual for chem- 
ists of exceptional abilities. The 
work of the chemist is extremely 
interesting. If you are fond of 
experimenting, take up chemistry. 
If you want to earn more money. 
the way is open through our 
Course in Chemistry. 
You Can Learn at Home 
br. Sloane will teach you Chem- 
istry at home in a practical. in- 
tensely interesting way. Our 
Course is remarkably simple. No special education required-if you 

can read and write plain English you can thoroughly understand and master every lesson, 

Easy Monthly Payments 
The price of oar course is very tow and the tuition Includ very- 
erng, 

even the chemistry outfit -there are no extras to buy with r courue. You can pay in small monthly amounts as you go along. Oar pian platen a chemical education within the reach of everyone. 

OR 
SLOANE 

CANB. 

A.M., LL.D.,ih. D. 
Educational Director 
Chemical Institute of 
New York, formerly 
Treasurer American 
Chemical Society and s Practical Corinne, 
d/ chemist as raen na 

noted instructor. 

Experimental Equipment Given to Every Student 
One special feature of our course is that we give to every student. without additional charge, the chemical equipment he will need for hie studies including forty-two pieces 

of 
laboratory apparatus and 

wooden bohteen 

differente chemicals 
a ciarrlying case for the equipment 

fitted, 
na s laboratory accessory for performing experiments. 

SPECIAL 30 -DAY OFFER 
In addition we are making a special offer for a short time only. You owe it to yourself to find out about (t. Mail the Coupon to -day for free book, Opportunities for Chemists,"and full detail. of our special offer. Act immediately before this offer le withdrawn. -------CUT HERE....-. 

Chemical Institute of New York, Inc. . (Rome Ext. Division a iA), 140-R, Liberty St.. N. Y. City 
Without obligation or cost, send me your free book, "Opportunity for Chemists," and full par'ticulare about the Experimental Equipment given to every student` your plan of payment and special 30 -day offer. 

Name 

Address 

.0.1 a1Mwmm..a 

City State 

PARK AVENUE HOTEL 
4th Avenue from 32nd to 33rd Streets 

NEW YORK 
Subway entrance at door 

One of the best known hotels in the metrop- 
olis. Convenient to shopping, theatres and 
in the heart of the wholesale district. 

Rooms from $2.25 per day upwards 

POPULAR PRICE CAFETERIA AND 
REGULAR RESTAURANT 

George C. Brown, Proprietor 

500 L001_ .tr+art W W F. 
Great- 

est thing 
yet. Nine 
separate 
article, 
in one. 
Everybo 

3 
dy delighted 
with it, Odd, 

_ - curious and interesting. Lots 
$1.25 of pleasure as wellas very use- 
ful. It is a double Microscope for examining the 
wonders of nature. It is also an Opera Glass, a 

Stereoscope. a Burning Lens, a Reading Glass, a Telescope. a 
Compass, a Pocket Mirror. and a Laryngoscope-for examin- 
ing eye. ear. nose and throat. It is worth all the cost to locate 
even one painful cinder in the eye. Folds Bat and fits the pock- 
et. Something great-you need one. Don't miss it, Sent by 
mail. with 300 page Novelty Catalog ONLY 500 or 3 for 51.25 

SMITH ITH I CO., Dept. 911, í124 N. Halsted St CHICAGO 

JARN 
óMÉEY 

YOU can make $15 to $60 weekly in your spare 
time writing show cards. No canvassing or 

soliciting. We instruct you by our new simple 
Directograph system, pay you cash each week 
and guarantee you steady work. Write for full 
particulars and free booklet. 

WEST-ANGUS SHOW CARD SERVICE 
67 Colborne Building Toronto. Cane 
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TWO AIDS TO A BETTER JOB 
Many jobs cannot be handled profitably on large, cumber- 

some, costly machines. Here are two 
practical 

designed n 
machinesch 

e for the speedy and i ac- 
curate handling rts 

of light 
of all 

Bo h 
of high quality and 
sturdy construction. 

Crane's Handisaw 
A substantial all -metal ma- 
chine for light work. Top is 

$14.50 6"x9", and may be elevated 
for grooving. Saw is 4%" 

diameter, and projects 1%" through top. 4"x1,t" grooving 
saw may be used, as well as attachments for grinding 
and sanding. Machine easily driven with 1/6 horsepower 
through a 5/16" round or 1" fiat belt. Height of ma- 
chine, 41,9". Distance from front of saw to front of table, 
4". Distance from saw to rip 
guide, 2%". Weight. 18 pounds. 
Weight boxed, 25 pounds. Equip- 
ment includes guides. pulley and 
saw blade. Price, $14.50. 

Crane's Bench Drill 
Model F 

A well built, highly finished and 
substantial machine for light drill- 
ing in wood and metal. Chuck is 
14," capacity. Table, 4" square, 
feeds up to the drill. Maximum 
feed. 11/2". Work table can be 
raised to any position. Maxi- 
mum distance between chuck 
and platen, 8". Distance 
from column to center of 
chuck, 3". Can be driven 
with a 5/16" round belt on 
a t/e horsepower motor. 
Height. 15". Weight, 13 
pounds. Weight boxed, 18 
pounds. Price, $13.50. 

Sold on a Money -Back 
Guarantee 

These and other Boice-Built machines axe sold on a 11081- 

tive guarantee. Order either or both of these machines 
today. Use for ten days. If not satisfied, return at our 
expense and your money will be promptly refunded. All 
machines f. o. b. factory, cash with order. Write for 
descriptive circular of Boice Motors and other Bench Ma- 
chines. 

W. & J. Boice 
Dept. S. I. 11, 114 23d St., Toledo, Ohio 

I295 
25 
cal. Genuine 

513.95 German 

MAUSER 
Less than half pre-war prices. 

L atest Model 9 Shot Automatic. Shoots 
standard cartridges. Convenient to carry-lies flat in 
the pocket-perfect, safety device. World's Famous 
Luger 30 cal. $21.95 Hand Ejector Revolver. 
awing out cylinder 32 cal. $16.95. 38 cal. $17.95. 
All our guns brand new latest models-guaranteed 
genuine im rted. 

SEND NO MONEY 
PAY POSTMAN ON DELIVERY. Sati$faetion 
Guaranteed or moneys promptly refunded. 
$ Q .45 ',ewe BLUE STEEL ARMY AUTO- 'Pv MAT1C-32 Cal. 570.45. Officers 

automatic, 3 safeties, 25 cal. $10.50 
MILITARY TRENCH AUTOMATIC - 

32 Cal. 10 shot, extra magazine FREE, just like 
you used "over there" $11.65. Imported TOP 
BREAK revolver 32 cal. $7.45 38 cal. $8.45. 

UNIVERSAL SALES CO. 
141 Broadway DESK AA -7 New York City 

ULTRA -LENS MICROSCOPES 
Give high magnification at low cost. 
Made possible by a new system of lens 
construction on which patents are pend- 
ing. Powers from 2,500 to 250,000 times 
surface area (50 to 500 diameters) are 
available. Interesting circular S-1 sent 
on request Complete outfits at $3.00. 
$4.00 and $5.00. At your dealers or by 
mail direct. 

THE SPECIALTY MFG. CO. MILTON, PA 

**************************** t Open your eyes to the wonders above. Stretch * 
.16the wings of your Imagination on starlight nights 
,* and find yourself refreshed and strengthened. 

Learn the stars and their stories with a 

RADIUM STAR MAP * 
r It shines in the dark. Constellations shown 
it by shining lines between radiant stars. Sample * 
-is constellation free. 4 ft. map, $8.50. Used by * 
* leading schools, colleges and universities. 

* C. W.SUNDELL, 643 Ontario St., Oak Park, 111.(1885)* 

*************************** 
MAKE AND REPAIR YOUR OWN DEVICES 

ELECTRIC HEAT 
Justl 

toto Figure and Buildor 
the rUnlan 

and 
Where tox Get [menter Real Re- 

sistance Wire Without a License. What Materials to 
Use and How; 
of 5 Years and $100,000.00 of Eat 

not to lectricThe and Why. 
al HeatingDevelop- 

ment Exclusively. Learn the Branch of Electricity with 
the Biggest Future. Handy Pocket Size, Cloth Bound, 
for Only $2.00, Postpaid. Money Returned if Not Satis- 
factory. Send Today. Alexander Swan, 2d, 312 E. Third 
Street, Los Angeles, California. 

In the bomb division was shown one known 
as the shattering bomb. This seldom, if ever, 
kills the person to whom it is sent. It is com- 
posed of cardboard and gunpowder, and 
merely serves to frighten the victim into a 
state in which he will yield to the demands 
of blackmailers. If this bomb does not 
frighten the prospective victim, a real bomb 
is sent. This is generally made of an iron 
pipe, closed at both ends, containing an 
explosive, bits of broken iron and a method 
for setting it off. 

By looking at the exhibit of bombs, it was 
very easy to see that most of them were pre- 
pared by fanatics who were by no means in 
their right minds. One shining example of 
this was a cigar box filled with gun powder 
and having several matches stuck to its 
cover. The maker evidently expected the 
matches to ignite as the box was opened 
and set off the powder, thereby killing the 
recipient of the package. 

Another one which was sent to a prominent 
society woman in New York City, consisted 
of a candy box filled with a miscellaneous 
assortment of matches, absorbent cotton and 
short pieces of dynamite. How the perpe- 
trator of this bomb expected the concoction 
to explode is beyond the imagination of the 
writer. 

The bomb squad is always alive and on the 
alert for the persons who persist in this sort 
of work, and one example of their work was 
shown in the bomb outrage in a subway in 
New York in 1916. All the clue that they 
had was a piece of the fuse. The detectives 
found that this fuse was manufactured by 
the Aetna Explosive Co., and from them 
found the purchaser. Eventually he was 
captured, together with several members of 
the gang. 

The narcotic squad has been particularly 
active and has unearthed drugs and dope in 
most unexpected places. For instance, one 
criminal who was sent to jail, 'had several 
ounces of opium concealed in the lining of 
his shoes but, nevertheless, he was caught. 
Other places where dope was hidden were an 
embossed valentine with the concave side 
full of morphine; a book on chemistry which 
was found to have a cubic inch cut out of 

the pages and filled with drugs, and what 
the pollee considered to be one of the most 
ingenious hiding places yet discovered. This 
was a two by four piece of lumber which was 
used to bar the door in a "hop joint." The 
police raided this place in search of five 
pounds of opium. They knew that it had 
been delivered there and were sure that it 
was on the premises. However, after a long 
search they found nothing until one of them 
picked up the wooden bar and dropped it 
accidentally. It struck him that it gave out a 
peculiar sound for a solid wooden bar and 
upon investigation the long sought for drug 
was found. 

The greatest instrument in the hands of the 
police is that of finger -printing. This has 
done more to locate criminals than any other 
single method alone. When finger prints are 
found on articles on the scene of a crime, 
they are at once developed by means of 
special powders which bring them up so 
that they are visible, and are then photo- 
graphed. From the photograph the different 
parts of the print are analyzed, and the 
entire print classified, after which it is sub- 
divided into the many different types. With 
this method of classification it is very easy 
to check through the records at headquarters 
and see whether or not the prints correspond 
to any of those on record. When a suspect 
of the crime is rounded up, his finger prints 
are at once taken, and if they are the same 
as those found on the scene, he is, of course, 
held for trial. 

The method of taking a person's finger- 
prints is as follows : On a glass plate ink is 
spread by means of a roller, and the fingers 
are placed one at a time on this, after which 
they are placed on a sheet of paper. The 
print thus made is then dusted over with 
white powder, which brings it out sharply. 
It is then classified and filed in a card index. 

"Wally" Reid 
Star of the Movies, Plays a 

True -Tone Saxophone 
While not classed as a musical star, Wallace 

Reid's Saxophone affords him much pleasure 
in home entertainment. His decision to pun 
chase a Buescher was made alter knowing it 
to be the choice of professionals. 

Easiest to Play 
The Buescher Saxophone is so perfected and 

simplified that it is the easiest of all musical in- 
struments to learn. 

It is the one instrument that everyone can play 
-and it wholly satisfies that craving everybody 
has to personally produce music. 

You learn the scale in an hour's practice, play 
popular music in a few weeks, and take your 
place in orchestra or band within 90 days. if you 
so desire. Saxophone playera are always in de- 
mand for dance orchestras. 

Nothing can take the place of the Saxophone 
for home entertainment, church, lodge, school. It 
increases the pleasure you get out of life, in- 
creases your popularity and your opportunities. 

Seventy-five per cent. of all popular phonograph 
records are played with Buescher instruments. 

Free Trial-Easy Payments 
You can order any Buescher instrument without 

paying one cent in advance, and try it six days in 
your own home, without obligation. If perfectly 
satisfied pay for it on easy payments to suit your 
convenience. 

Saxophone Book Free 
After nearly 300 years' supremacy, string in- 

struments are almost entirely displaced by Saxo- 
phones in all nationally popular orchestras. Our 
Free Saxophone Book tells which Saxophone takes 
violin, 'cello and bass parts, and many other 
things you would like to know. Ask for your copy. 

Buescher Band Instrument Co. 

6030 Buescher Block, Elkhart, Ind. 
Makers of Everything in Band 
and Orchestral Instruments - - - -Clip and Mail - - - - - 

Buescher Band Instrument Co., 

0080 Buescher Block, Elkhart, Ind. 
Gentlemen: I am interested in the instrument checked 

below 
Saxophone Cornet Trombone Trumpet 
(Mention any other instrument interested in) 

Name 

Street Address 

Town 

State 

Sax Invented the Saxophone 
Buescher Perfected It 
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"Th e World's Best" 
The first American -made Saxophone was built by 
Conn. The best in the world are still made in 
the Conn factories. So say the great artists of 
the day-a few of whom are shown above. 
PLAY A TUNE IN ONE HOUR! Exclusive 
features and improvements on the Conn give you 
quick mastery, without previous musical experi- 
ence. Beautiful tone, perfect intonation. Send 
coupon for FREE Book, and details of FREE 
TRIAL, EASY PAYMENT PLAN. 

C. G. CONN, LTD. 
1166 Conn Bldg., Elkhart, Ind. 

WORLDS 
LARGEST NANU ACIVRERS 

F HI H GRADE SAND AND 
ORCH TRA INSTRUMENTS 

C. O. CONN., LTD., 
1166 Conn Bldg., Elkhart, Ind. 
Please send me free book and details of Free 
Trial, Easy Payment plan (mention instrument). 
Name 

Street or Rural Route 
State, County 
Instrument 

1 

Play PIANO By Ear 
No matter bow little you know about music, if you can just remember a tune, I teach you to play Jazz. Ragtime. Popular Songs BY EAR. easily, quickly. Why spend years studying tiresome scales and Roger exercises when, in 90 days you can 
Be a Master of JAZZ and RAGTIME 
and play any tune you can remember, by ear-sitheul 
notes. Original method, wonderful, easy. No do -re- mi, no scales-just a few simple rules, a little practice-the results are amazing. Names and letters from hundreds of enthusiastic pupils and interesting book SENT FREE. Simply write me your name, address, age-and state if you 

4N 
have ever taken piano lessons- if so, .4) how many. Write TODAY. 

RONALD G. WRIGHT, Director. 
Niagara School of Music, 

Department 486 Niagara Falls, N. Y. 

Send for this Free Book 

E cerro - 
A -B -C LABORATORIES, Inc. Condite' 

CONVERTER Dept. X, 200 West 72d St., New York 

l l ELECTRO - CONDITE 
STARTLES THE WORLD 

Thousands of people are marveling at 
the wonderful performance of the "Elsc- 
tro-Condite" Converter. Clarifies, puri- 
fies, sterilizes, matures and mellows 
most kinds of beverages. Makes hard 
water soft, etc. May prevent poisoning. 

Send $5.00 for device with 5 days' 
trial money -back guarantee or ask for 
circular. 

Best grade Proof Hydrometers, $1.00 
each prepaid. 

1 i111111111 sussossussmssnssuslo,,,,,,,,g,,,,,,,,,,osussm,,,osusulls,ss,,,,,,,.s,Helllle,lsIG 

Norois Hints 
(Continued on page 649) 

oil pan, in the bottom of the engine. A plug 
or pet -cock is screwed in the bottom of the 
tee for emptying the crank case in the usual 
manner. 

The float member is of cork fastened to a 
piece of 3 -inch brass rod, which changes 
with the oil level at the top of which is a 
multiple contact member, having four or 
more downwardly depending points. These 
make contact with a brass washer placed on 
the top of the fiber or hard rubber plug 
mounted in the top of the auxiliary oil cham- 
ber, as the drawing clearly indicates. A sub- 
stantial bracket formed of -inch brass, 
may be soldered or screwed fast to the auxil- 
iary oil chamber, and this bracket is secured 
to the engine bed by means of one of the 
bolts which holds the oil pan in place. Due 
to the relation shown between the two oil 
chambers, the oil level in the auxiliary cham- 
ber containing the cork float, corresponds 
with that in the engine crank case, and when 
the oil drops to the level where more oil 
should be added, which point must be deter- 
mined and calibrated for each installation, 
the lamp or buzzer will indicate this fact. 

Contributed by E. F. EssARY. 

AUTO AND RADIO BATTERY 
TESTER 

Car owners or radiophone owners will 
be interested in this novel and exceedingly 
simple battery tester recently placed on the 
market. 

The new tester is only six and one-half 
inches long, and consists of a bulb, a 
filling nozzle of rubber and a glass tube. 
Inside the tube are three colored balls, 
red, white and green, made of materials 
whose specific gravities differ. 

The inscription on its container tells 
how to use the device and is clever. This 
reads: 

"Floats all three, battery is charged 
fully, 

Sinks the white, charge still right 
Sinks the green, charge is lean, 
Sinks the red, charge is dead." 

Simplest battery test in the form of a hyd ometer having three colored balls of differing specific gravities, as each ball sinks a different state of 
charge is indicated. 

A DOUBLE DUTY SPARK PLUG. 
Here is a new type, combination double 

spark -plug and intensifier in the form of 
one spark plug unit. 

This device consists of nothing more 
nor less than a double ended spark plug, 
the one end firing in the air as the other 
fires in the motor. This automatically 
acts as a spark intensifier, as well as 
thoroughly,cleaning the exposed plug end, 
through sparking and strong air circulation 
from the fan. 

Another good feature is that a glance 
at your plug tops shows exactly the sort 
of ignition being delivered through coils, 
timer, battery or magneto. 

If there is any trouble with one end 
the plug can be unscrewed from the cyl- 
inder, turned about, and screwed in with 
the other end in the cylinder. 

Something novel-a double -ended spark plug-you 
always have a reserve plug with you. 

ELECTRICITY 

7 
JRGr,Çs, 04 

Taught By Practical Men 
If you expect to become an electrical expert in four months this is not the ad you are looking for. Being an electrical engineer is a real job and cannot be learned over night. Haphazard methods of instruc- lion may get you by for a time, but will not give you the solid foundation that opens the road to the big- gest positions. You cannot learn everything about electricity In a few months. Steinmetz fo still learn- ing; and Marconi adds to his knowledge daily. 
I am in business to teach men who are earnest in their desire to get ahead and want the real electrical foundation. I can give you the training, but how fast you get ahead, or how much you earn, depends on you. I give you a thorough teaching in Electrical Engineering Principles and Applications; you learn how and why to apply them. 
You can get this training without losing a day or a dollar from your present work. Learn at home In your spare time. Hundreds of Burgess trained men have proven this and are earning bigger salaries. Burgess Home Study Methods are approved by Elec- trical Engineers. If you are earnest to succeed In any branch of Electricity write us today. You can- not reach the top unless you start right. Let me show you how I teach men so they keep on going. 

Write me today for the Burgess 
catalog on "Electricity" telling you 
of opportunities open, and how we 
teach by the Burgess Method. 
Take the surer road to success; 
write Burgess. 
York Burgess, Consulting Engineer. 
BURGESS ELECTRICAL SCHOOL 
746 East 42nd St.. Dept. 10, Chicago, BI. 

BIG VALUE for IO Cis. 
6 Songs, words and music; 25 Pic- 
tures Pretty Girls ;40 Ways to Make 
Money; 1 Joke Book; 1 Book on 
Love;1 Magic Book; 1 Book Letter 
Writing; 1 Dream Book and For- 
tune Teller; 1 Cook Book; 1 Base 
Ball Book, gives rules for games; 1 
Toy Maker Book; Language of 
Flowers;1 Morse Telegraph Alpha- 
bet; 12 Chemical Experiments; 
Magic Age Table; Great North Pole 
Game., 100 Conundrums; 8 Puzzles 

12 Games; 30 Verses for Autograph Albums. All 
the above by mail for 10 eta. and Ri eta. postage. 
BOYAIs SALES CO., Box 609 Booth Norwalk, Coon, 

Electrical men with training are in de- 
mand. For more than a quar- 
ter of a century this school has 

been training men of ambition and limited time for the 
electrical industries. Condensed course in Electrical 

Engineering to »- 
enables 
mites 
cure good 

positions and promotions. Theoretical and Practical Elec- 
tricity. Mathematics.Steam and Gas Engines and Mechan- 
ical Drawing. Students construct dynamos, Install wiring 
and test electrical machinery. Course with diploma 
complete In One Year 

Over 3000 men trained. Thoroughly 
equipped fireproof dormitories, dining 
hall, laboratories, shops. 

Free catalog. 30th year begins Sept.27,1922 
BLISS ELECTRICAL SCHOOL 

406 TAKOMA AVE., WASHINGTON, D, C. 

LATHES 
9 to 18 -inch Swing 
List price $150 and up ac- 
cording to size. When 
ready to buy send for 
Lathe Catalog and prices. 

W. F. &John Barnes Co. 
442 Ruby St., ROCKFORD,ILL. 

I - HOUR BATTERY CHARGING 
Pays Big, Steady Profits 

$1500 to $3000 a year easily 
made with new HB Constant 
Potential 8 -Hour Battery 
Charger. Beats all old meth- 
ods. Increases business, de- 
creases expense. No repairs, 
no experience needed to oper- 
ate. Small cash payment, bal- 
ance easy terms. Money -back 
guarantee. Write for informa- 
tion. HOBART BROS. CO.. 
Box S 112. Troy. Ohio. 

Single Acting High Speed 
Model Steam Engine 

Type Q. Stationary-I' bore a It' stroke. Weight, 8 lbs, 6 ozs. 
Price complete $17.00, forward- 
ed prepaid. Many other types 
model Engines, Boilers, Boiler and Ships' fittings. New and 
enlarged edition of catalogue. 20¢ (refunded on first order.) 
Bathe Mfg. Co., Dept. 2-5214 Woodland Are., Phila., Pa. 

Wonderful, new device, guides your hand; corrects 
your writing in few days. Big improvement in three 
hours. No failures. Complete outline FREE. 
Write C. J. Ozmeat. Dept. 44, St. Louis. Mo. 

) 
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No 
Red Tape 

No Delay 
.6,4"" 

DIAMOND 
PLATINUM RING 
\\IIII// 

SEND 
ONLY $2.00 and 

this hand carved and 
pierced ring of Solid 

Platinum set with 
a brilliant blue 
white perfect- 

at first qual- 
ity Diamond 
ornes to you 

charges paid. 
10 DAYS' 
Free Trial 
Keep the ring 
10days. If not 

satisfactory or 
if you can dupli- 

cate this value any- 
where for less than 

$90.00 your deposit will 
Ili. returned to you. After trial pay balance 
$G.30 a month for 10 mouths. Price $65.00. 

FD EE_Write today for Royal catalog of 
FREE -Write Watches and Jewelry. 
Thousands of gift suggestions shown In our 
$2,000,000 stock. 10 months to pay on 
everything. Address Dept. 621. 

ROYALDIAMOND & WATCH CO, 

353739Maiden lane-NewYork 

Learn by Mail to Play 
Your Favorite Instrument 
Of all the arts, music has the widest popular appeal. 

You hear orchestras, bands, singers, instrumental soloists 
everywhere you go-at dances, in theaters, hotels, amuse- 
ment parks, etc. There has never been such a great 
demand for musicians as now. Play any instrument and 
the way is open to you for earning big money. 

The University Extension Conservatory now places at 
your disposal the teaching experience of some of the 
greatest Master Musicians of both America and Europe- 
lessons that are no less than marvelous in their simplicity 
and thoroughness, leading you from the first rudiments 
of music to a complete mastery of your favorite instru- 
ment. Endorsed by Paderewski. You are taught and 
coached every step of the way by the individual instruc- 
tion of a specialist. 

What Instrument Interests You? 
Write, telling us the course you are interested in- 

Piano, Harmony, Voice, Public School Music, Violin. 
Cornet, Mandolin, Guitar, Banjo or Reed Organ-and we 
will send our Free Catalog together with proof of how 
others, both beginners and those more or lees advanced 
in music, have made wonderful headway under our 
instruction methods. 
UNIVERSITY EXTENSION CONSERVATORY 

666 Siegel -Myers Building, Chicago, Ill. 

THROW YOUR 
Under the table, into a 
Trunk, down Cellar or 
anywhere. Our lessons 
in VENTRILOQUISM 
teaches you. With our 

VENTRILO 
(fits in the mouth and 
cannot be seen) you 
imitate Birds, Ani- 
mals, etc. without 
moving your lips. 
This outfit and book of 
JOKES by mail for 10e. 
UNIVERSAL DISTR. }; 

Box 226 Stamford Ct. 

VOICE 

5cIlentflfic liltbflelfs ` 

mnd iPnEtzzbIles 
By ERNEST K. CHAPIN 

(Continued from page 648) 

AN EXPERIMENT WITH A MILK BOTTLE 

Fill a pie or cake plate half full of water 
and pltace it over a burner. Invert a milk 
bottle in the dish, see Fig. 5, and raise the 
water to the boiling point. If the heat is 
then properly adjusted, the water will alter- 
nately rise and fall in the neck of the bottle. 
Can you account for all that happens? 
There are a number of distinct physical 
principles illustrated. 

ANSWERS 

THE DOUBLE SLIDE PROBLEM 

As stated in the problem, the beginning 
and end of each slide are equidistant from a 
common point situated directly below the top 
of the hill. From this it is evident that it 
is possible, using the common point as a 
center, to draw a pair of equal circles through 
the beginning and end points of each slide. 
For simplicity we may suppose that these 
circles coincide and that the situation is as 
represented in Fig. 1. 

Let (g) (the acceleration due to gravity) 
he represented by the line (AB). This is 

the acceleration with which the boy and sled 

would fall if unhindered by the hill. Their 
true acceleration (a) down the hill is the 
component (AC). Now if the length of this 
particular slide is (s), and the diameter of 

the circle is (d), by similar triangles we see 
that := j, or a = 5 The time. (t) for the boy to 
slide the distance (s) with an acceleration (a) 

is given by the formula s =-1 at = or t =' / 
Substituting the value áH in place of its equiv- 
alent (a) in this formula we see that the 
factor (s) disappears and leaves t = zgf. 

Now, since by the conditions of this prob- 
lem zg is a constant, it is apparent that if 

friction is neglected the two slides will take 
place in equal times. 

HOT AND COLD OBJECTS 

Metal objects are good conductors of heat. 
They conduct the heat to or from the hand 
much more rapidly than do non-metallic 
objects, such as furniture and clothing, which 
are poor conductors. Hence, it is that while 
all objects in a room may be at the same 
temperature yet some of them feel distinctly 
colder than others. The above is on the 
assumption that the room temperature is 
lower than that of the human body. For 
the same reason metal objects withdrawn 
from hot water feel much hotter than wooden 
ones. 

ROPE AND PULLEY PROBLEM 

When the children are putting their full 
weight on the ropes, it is evident that forces 
of 60, 80 and 100 lbs. are acting outward 
from the point (A), where the ropes connect. 
In Fig. 2-A, these forces are represented by 
the arrows AB,AD, andAE, respectively. Now 
when these three forces are in equilibrium 
or balanced, the upward lift of AB and AD 
must equal the downward pull of AE; or, in 
other words, AC must equal 100 lbs. After 
having completed the parallelogram, ABCD, 
we at once see that the triangles ABC and 
ADC are right-angle triangles; for, the sum 
of the squares of 60 and 80 exactly equals 
the square of 100. It follows also that AB 
and AD must be at an angle of 90 degrees; 
and that if the distance (FH) between the 
pulleys is 25 ft., AF must be 20 ft., AH 15 ft., 
and AG 12 ft. 

So, pull as hard as they may, Mildred and 
John can never bring Joe closer than 12 feet 
from the beam. 

$2500 REWARD 
For the Capture of 
An Unknown Man 
TWICE he had entered the St. Clair 

Mansion. What was he after? 
Who? What was in danger? 

Berteau, the famous detective, had 
warned St. Clair that the mysterious 
marauder would come again. And 
now-a noise in the passage! The 
creak of an opening door. A shot in 
the dark! A capture! 
Is this wounded stranger the mysterious in- 
truder? Who could tell? Yet Berteau identi- 
fied the man without hesitation and won the 
$2500 reward. 
How did he do it? Easy enough for the Finger 
Print Expert. He is the specialist, the leader, 
the cream of detectives. Every day's paper 
tells of their wonderful exploits in solving 
mysterious crimes and convicting dangerous 
criminals. 

More Trained Men 
Needed 

The demand for trained men by governments, 
states, cities, detective agencies, corporations, 
and private bureaus is becoming greater every 
day. Here is a real opportunity for YOU. Can 
you imagine a more fascinating line of work 
than this? Often life and death depend on 
finger print evidence-and big rewards go to 
the expert. Many experts earn regularly from 
$3,000 to $10,000 per year. 

Learn at Home in 
Spare Time 

And now you can learn the secrets of this 
science at home in your spare time. Any man 
with common school education and average 
ability can become a Finger Print Detective 
in surprisingly short time. 

Free Course in 
Secret Service 

For a limited time we are making a special 
offer of a Professional Finger Print Outfit, 
absolutely Free, and Free Course in Secret 
Service Intelligence. Mastery of these two 
kindred professions will open a brilliant 
career for you. 
Write quickly for fully illustrated free book on 
Finger Prints which explains this wonderful 
training in detail. Don't wait until this offer 
has expired-mail the coupon now. You may 
never see this announcement again! You 
assume no obligation-you have everything 
to gain and nothing to lose. Write at 
once-address 

University of Applied Science 
Dept. 5338 1920 Sunnyside Ave. Chicago, Ill. 

UNIVERSITY Or APPLIED SCIENCE 
Dept. 5338 1920 Sunnyside Ave., Chicago, Ill. 
Gentlemen:-Without any obligation whatever, send 
me your new, fully illustrated, FREE book on Finger 
Prints and your offer of o FREE course in Secret 
Service Intelligence and the Free Professional 
Finger Print Outfit. 

Name - 

Address 
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the 
20.000 hotes in the 'United States; salaries up to $300 per month with the finest of meals, and often your own private room. 

Front clerks, room clerks, night clerks, mail clerks, key clerks, are always in demand. No unemploy- ment, no 'lay-offs' in hotel work. Bright, capable men behind the front office desk are right in line for promotion to Assistant Manager and Manager this year. 
You can qualify for one of these pleasant well - paid positions as hotel clerk, with a few spare time hours a week given to the simple, easy, clear lessons of the Lewis Schools. Special classes now forming for front office training, under the per- 

sonal direction of Clifford Lewis-a hotel - expert of national reputation. The training / Fre will in no way interfere with your present Coupon activities. LEWIS 
Send today for FREE BOOK "Your / HOTEL 

Big Opportunity." Don't wait a min. TRAINING 
ute - you may lose an opportunity SCHOOLS right in your own vicinity. Mail the / Room 3417 coupon NOW. Your whole future Washington, D.C. may depend on it. / send me without 

Founded 1916'. The National obligation the FREE 
Institute for Hotel. Restaurant BOOK Your Big 
and Tea Room Training. Opportunity. 

Lewis Hotel Training Schools /Name 

Room 3417,Washington,D. C. /Address 
/ City State..... 

YOU CAN PLAY THE HAWAIIAN GUITAR 

JUST LIKE THE HAWAIIANS! 
Because Our Native Hawaiian Instructors Will Help You 
Our method of teaching is so sim- 
ple, plain and easy that you begin 
on a piece with your first lesson. 
In half an hour you cats play It! 
We have reduced the necessary 
motions you learn to only four- 
and you acquire these in a few 
minutes. Then it is only a matter 
of practice to acquire the 
weird, fascinating tremo- 
los. staccatos, slurs and 
other effects that make this 
instrument so delightful. 
The Hawaiian Guitar plays 
any kind of music. both the 
melody and the accompani- 
ment. 

FREEOur complete course 
of 52 lessons in- 

cludes FREE a beautiful Hawaiian Guitar, all the nee - 
y picks and steel bar and 52 pieces of music. Special arrangement for lessons if you have your own Guitan Your favorite instrument given away FREE with first lesson. SPECIAL COURSES UNDER FAMOUS TEACHERS. Learn to play VIOLIN, TENOR BANJO or UKULELE. 

"This makes a splendid Christmas gift" 
I First Hawaiian Conservatory of Music, Inc. 

233 Broadway (Woolworth Building) NEW YORK 
I Please send me full information about your 52 easy 

Ilessons 
and FREE GUITAR OFFER. 

Name 
I Address 

Town State =.I.11 

AGENTS. $6 
AND UP 

Belling concentrated, non -embolic 
food flavors. Always fresh. Put up in collapsible tubes. Ten times the strength of bottled flavors. 
Guaranteed under U. S. pure food 
laws. All flavors. Sells in every 
home. Used every day. Not sold 
In atores. Big demand. Big repeat- 
er. ton profit. 

Men or Women 
eau make big money. Haut sold 
findMu in one month. You will 

thin a big, eaey seller and a acre repeatr. Must satiety customersy bang. Write for 
orerritory 

and 
eamline 

pl 
outfit.Get 

s t f customers. Ge repeat ordere every month and have a needy income. aÑ e " "" ACT Write Quick. _ 
II' 

QU 
American Products Co. WilrrItllt11Il . ;' wstreICK 7255 Laminae Bldg., Cieaimati3O. UlOAr 

SEW the ear of stammering. Re-education the key. The widely famed Hatfield Method fully outlined In en accurate, deppendable, worth- while book-"HOW TO STOP STAMMERING." It has inspired thouasada. Free copy today. 
THE HATFIELD INSTITUTE, 109 N. Deafbers, map, IlL 

TA M M E R MORE 

ATMOSPHERIC ENGINE 
The atmospheric engine of the tourists will not work for the reason that the weight of the air in the pipe exactly counterbalances 

the pressure of the atmosphere at its base. 

ELECTRIC MOTOR PROBLEM 
It is true, as was stated in this problem 

last month, that the magnetic field of a direct current tends to turn the N -pole of a nearby magnet in one direction and the 
S -pole in the opposite direction around the 
conductor. However, a plate or disk bearing 
a magnet will have no tendency to rotate about a conductor passing perpendicularly 
through the axis of the plate; for the reason that, while the force exerted by the magnetic 
field of the current is greater on the pole nearer the conductor, the other pole, because of its position is favored with a correspond- 
ingly greater opposing leverage. 

MILK BOTTLE EXPERIMENT 
In this problem a milk bottle is inverted 

in a shallow pari of water which is then heated to the boiling point over a small burner. 
As the apparatus heats up, the expansion of the air inside soon forces bubbles of it out around the mouth of the bottle. The bub- bling soon ceases, however, for the heat is never sufficient to drive all the air out. Steam now forms in the bottle, creating a temporary pressure as it forms, but eventually materially reducing the pressure as it con- denses in the upper portion of the bottle. 
Air pressure from without then forces water into the bottle until a balance of pressures 
is reached. Again the water heats up; and, as soon as steam is generated faster than it condenses, its pressure clears the bottle of water and permits the cycle to start all over again. 

RADIO FOR SOUTH AFRICA 
Sir Thomas Watt, the South African Minister of Public Works and Posts and Telegraphs, states that the government 

intends to acquire a wireless station for the purpose of establishing an adequate service with other countries of the world, and is at present considering several propositions in this connection. 
Arrangements have been made by the Postmaster -General to enable telephone sub- scribers to book trunk calls in advance. The calls, which are effected at or about a specified hour, as desired by the subscriber, are known 

as "fixed time" calls, and the booking may be either for a single call or for a daily call for a minimum period of a week, including or 
excluding Saturdays and Sundays. The calls are number to number, not person to person, 
calls. A single "fixed time" call should, if 
possible, be booked at least three hours before the time at which it is required, such as stock exchanges, corn exchanges, etc. 

"HYDROTURF," NEW FUEL 
The hydroturf process of drying turf from the swamps of Finland to relieve the 

serious fuel shortage has received consid- 
erable attention recently. The most ad- 
vanced development has been made in 
preparing turf in large quantity and econom- 
ically for a great central power station. 
The raw turf from the swamps is changed 
into a thin mud by means of high pressure 
water pumps that inject enormous quantities 
of water into the bogs. This thin mud is 
drawn out of the swamps by reversing the 
same pumps and spread in thin layers over 
the drying fields, where it is allowed to 
solidify and when it has partly dried out, 
steam rollers or tractors with special small 
cutting wheels are driven over the thin mass 
and the cut-up pieces are shoveled up and 
used the same as coal. 

Contributed by FRANK H. JONES 

TELL YOUR BOY 
ABOUT THIS! 

Boys, you can earn money each 
month selling THE BOYS' MAGA- 
ZINE. You get a big commission 
on every copy you sell and you get 
full credit for all unsold copies. 
Write us today for three copies for a 
starter. Send no money. 

Address 

The Scott F. Redfield Co. 
Incorporated 

7243 Main St. Smethport, Pa. 

VARIOMETERS $3.00 
VARIOCOUPLERS each 
VARIOTUNERS $5.50 
Wave Length 150-1600 Meters 

Complete and guaranteed. Arid for bulletin. 
FREDERICK WINKLER, Jr. ".2.°4".2.13.e" 

BOYS! BOYS! BOYS! \ V=%,'THRYOURW //, 
O 

VOICE 
Into a trunk, under the bed or 
anywhere. Lots of Fun fooling 
the Teacher, Policeman or 
Irleada. 

ysLwl'1tifi 

THE VENTRILO, 
a little 

of sight, used with above for 
instrument, mouth 

Bird Calla etc. Anyone can tine It. NEVER FAILS. Also a 82 PAGE BOOK snitch gives full lnetroehoas on Ventriloquism. Formula for Secret Writing [Invisible Ink], 12 Money Making Secrets 
and 10 BIG TRICKS ON MAGIC ell for 

in 
ROY. NOV. CO. Dept. 706 So. Norwalk, Conn. LARGEST and OLDEST Mall Order House in Connecticut. 

Radio Supplies 
All Standard Goods-Immediate Deliveries 

Distributors for 
BALDWIN, BRANDES and FROST. PHONES. MONROE RECEIVING SETS. 

Atwater -Kent, Chilton, Chelsea, Thorderson, Burgess, Cunningham, Magnavox and many others. 
A Complete Line. Largest Stock in the Middle West. 

Write for Catalogue. 
DEALERS-ATTRACTIVE DISCOUNTS 

AMERICAN RADIO MFG. CO. Dept. F. 
107 E. 13th STREET-KANSAS CITY, MO. 

SELL us YOUR P.AIRE'I'lMB 
warn 

$J5fo $50 
Weekly 
at home 

No experience necessary writing 
show cards for us. We instruct 
by correspondence. Work and 

supplies furnished. 
S110 -RITE SIGN SYSTEM, Inc. 

Desk 99 Detroit, Mich. 

5 Master Keys 
Work like magic in emergencies or prove whether your door or padlocks are burglar- 
proof. Open and test thousands of different 
locks. Recommended by users in ten dif- ferent nations. Most wonderful and only 
keys or their kind. Send $1 today. Novel 
key- chain FREE with set. 
MASTER KEY CO, 8 Manhattan Block, MILWAUKEE, WIC 
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SPECIAL OFFERING 

NATIONAL AIRPHONE 
MODEL G 

V/ith Rico Double Headset 2000 Ohms, 
and Antenna Outfit complete 

$1500 
Complete 

with headset 
and antenna 

outfit 

Endorsed by Radio engineers as the 
most practical and efficient crystal 
Radio Set in existence. Our super- 
sensitive GOLD -GRAIN Detector is 

fool -proof and Stays Put. It makes 
Radio receiving an unbeliev- 
able pleasure. 

ORDER TODAY 

A/AkecoRPORATI 
ee0. U.5. V/0" off. 

20 HUDSON STREET 
NEW YORK 

adio Nedtr 
rrainedñlen 
Radio is sweeping the country like wild fire. 

Thousands of dollars are being spent for 
expensive outfits. RADIO EXPERTS are needed 
everywhere to keep this equipment in order and to 
sell and install new outfits. 

Be a Radio Expert 
I will train you ;Quickly and easily in your spare 
time, to become a RADIO EXPERT so you can in- 
stall, construct, repair and sell Radio equipment. I 
am a Graduate Electrical Engineer and from 
actual experience I will give you exactly what you 
must know to make the really big money in radio. 

FREEM Consultation Service to eu is 
FREE. This outside help which I 
gladly give you is, in itself worth 

more than the small cost of the Complete Course. 

START NOW 
Don't let others beat you to the big money. Start 
now andwithin a few weeks' time I will train you 
at home at an amazingly low cost, to become a 
RADIO. 

home, "Radio Facts" 
sent free without obligation. 

A. G. MOHAUPT, Electrical Engineer 
American Electrical Association 
Dept.F4, 4511 Ravenswood Ave.,Chicago 

WIZITE 
TO1)AY 

Edeson Radio Phones 
Adjustable Diaphragm Clearance 

We guarantee saunas ion, or your money 

relundedd The adjustment feature place. our 
phones en a par with the world's grearar makes. 

Our sales plan eliminates dealer's profits and 

losses from bad accounts, hence the low pose. 

Better phones cannot be made. Immediate 
deliverie' Double 3000 Ohm seta, t3.98i 1500 

ohm single net, 50.50, Circular Iasi 

EdesonPhone Ca 6 Beach St_Dep.A85Bos 

RADIO DEALERS 
AND MANUFACTURERS 

We have them-all parts needed for the radio 
trade promptly delivered. 

Send us your requirements for prices 

SMITH ENGINEERING CO. 
One Union Square New York City 

FREE-FREE 
150 ft. 7 -strand Aerial Wire, 15 ft. Ground Wire, 
20 ft. Tie -back Wire, 1 Lead-in Tube, 1 G. Clamp 
and 2 Insulators with each Brach Lightning Ar- 
rester sold. Price, $2.50; Postage, 25c; total, 
82.75. Dealers, wire for prices 

Free catalogue to every one 

ERNEST ELECTRIC CO. 

4849 Easton Ave., - - St. Louis, Mo. 

Radi® fou- the 
Be ;Lanes - 

By ARMSTRONG PERRY 

(Continued from page 670) 
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on the first switch point. On the primary 
panel I slowly move the switch tongue around 
the circle and back. The probabilities favor 
my hearing something while the tongue is in 
a position corresponding to that on the 
secondary, if at all, but sometimes stations 
come in when the positions of the two vary 
widely. Of course I have to find out with a 
test buzzer, or by tuning in a strong station 
that is known to be operating at the moment, 
whether my cat -whisker is on a tickle spot 
on the crystal or not. Also I have to work 
the secondary coil in and out to test all de- 
grees of coupling. 

Having thoroughly explored one area, I 
move up the tongue of the secondary switch, 
try the primary and the sliding coil in all 
possible positions and thus explore another 
area. By working rapidly I can try out the 
entire range of the tuner in a few minutes. 
By working slowly I can increase my chances 
of hearing the weaker signals. 

When I hear a station I try to identify it by 
catching its call letters. The station that 
calls, transmits the call letters of the station 
it is calling three times, then the French word 
de, which means from and is used because it 
takes only one quarter as long to send as the 
English word. After de come the call letters 
of the station that I am hearing. When I 
was learning code I found it difficult to get 
the call letters of the transmitting station. 
I would concentrate on the first call letters 
heard and in the excitement of getting or 
missing them I lost the others, which were 
of much greater interest to me. If I can 
identify the station heard, I write down its 
call, the hour and date when I heard it, and 
the adjustment of the receiver at the time. 
The time and the adjustment I record whether 
I identify the station or not, for that gives 
me a chance to pick up the same station again 
some other time and try to find out where it is. 

When I have finished listening in, I look in 
the call book for the names and locations of 
the stations whose calls I have heard. If the 
calls begin with K (excepting calls KAA to 
KCZ), N or W, I know they are United States 
ship or shore stations and will be found in the 
Government list of stations, which I bought 
for fifteen cents from the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C. If they begin with other 
letters I know I must look in a call book that 
includes foreign stations, such as the Con- 
solidated Radio Call Book that I purchased 
from a dealer for $1.50. Calls beginning with 
figures from 1 to 9 belong to amateur stations 
as a rule, but I have heard some that appar- 
ently were being used by airplanes. The list 
of amateur stations of the United States I 
purchased from the Superintendent of Docu- 
ments for fifteen cents. They are also listed 
in the Consolidated Radio Call Book. 

Comparison of my daily records reveals the 
fact that certain stations work at the same 
time every day. This can be tested by tuning 
for them again and again at about the time 
they have been heard previously. Gradually 
I built up a list of stations that I could depend 
upon hearing at stated times. Commercial 
and Government stations almost invariably 
work on schedule. There is a lesson in this. 
Haphazard work wastes time and leads with 
uncertain steps, if at all, toward real accom- 
plishment. Persons who call or listen when 
and as the spirit moves them are about as apt 
to fulfill a definite purpose as Mrs. Brown and 
Mrs. Smith are to get together if they agree 
to meet in a big department store but set no 
time or spot. Plan and system are the dis- 
tinguishing marks of the successful man or 
enterprise. Schedules of broadcasts trans- 
mitted from Government stations for the 
benefit of the public are printed from time 

You Want to Earn 
Big Money! 

And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion. 
Many business houses hire no men 
whose general knowledge is not equal to a 
high school course. Why? Because big 
business refuses to burden itself with men 
who are barred from promotion by the lack 
of elementary education. 

Can You Qualify for 
a Better Position? 

We have a plan whereby you can. We 
can give you a complete but simpli- 
fied high school course in two years, 
giving you all the essentials that form 
the foundation of practical business. 
It will prepare you to hold your own 
where competition is keen and exact- 
ing. Do not doubt your ability, but 
make up your mind to it and you will soon 
have the requirements that will bring you 
success and big money. YOU CAN DO IT. 

Let us show you how to get on the 
road to success. It will not cost you a single 
working hour. It costs you nothing but 
a stamp. 

American School 
Dept.H-826, Drexel Ave. &58thSt.,Chicago 

American School 
Dept.H-826, Drexel Ave. and 58th St., Chicago 

Send me full information on the subject checked 
and how you will help me win success. 
..._Architect .....Lawyer 

Building Contractor .....Machine Shop Practice 
.....Automobile Engineer .....Photoplay Writer 
.....Automobile Repairman ....Mechanical Engineer 
.....Civil Engineer Shop Superintendent 
.....Structura l Engineer ....Employment Manager 
.....Business Manager .....Steam Engineer 
.....Cert. Public Accountant 
.....Accountant and Auditor 
.....Bookkeeper 
.....Draftsman and Designer 
.....Electrical Engineer 
.....Electric Light & Power 
.....General Education 
.....Vocational Guidance 
..._Buainese Law 

.....Foremanship 

.....Sanitary Engineer 

....Surveyor (& Mapping) 
.....Telephone Engineer 
....Telegraph Engineer 
....High School Graduate 
.....Fire Insurance Expert 
.....Wireless Radio 
..._Undecided 

Name 

Addrese_ 

Ar 
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"Speaking of short cuts" 

"Cutting cross corners to the job is one 
thing. Cutting cross corners on the job 
is another. Only one way to get ahead 
there and that's by turning out work that's 
right. Good tools help the most-that's 
why mine are Starrett." 
Here's a new Starrett tool you'll be glad 
to own-the Starrett Black Enameled 
Frame one -inch Micrometer Caliper. Star- 
rett quality throughout. You can get it at 
any hardware store for $6.25. With Ratch- 
et Stop, $6.75. Leather case $1.00 extra. 

Write for Catalog No.22 LE and the Sup- 
plement describing the new Starrett Tools. 

THE L. S. STARRETT CO. 
The World's Greatest Toolmakers 

Manufacturers of Hacksaws Unexcelled 
ATHOL, MASS. 

New Starrett 
Black Enam- 
eled Frame 
Micrometer 
Caliper, $6.25 
(without Ratch- 
et Stop). 
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to time in the Radio Service Bulletin, which 
can be obtained from the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., for five cents a copy or 
twenty-five cents a year. 

When I added to my station an electron 
tube receiver having a tuning range of 500 to 
24,000 meters it was like leaving the farm 
and starting a tour around the world. I used 
the same system of exploration, setting the 
secondary circuit so as to start with the lowest 
wave and working up to the highest or start- 
ing high and coming down, but with the 
coupler, antenna condenser, antenna induc- 
tance, short-wave section, filament rheostat, 
secondary inductance, by-pass condenser, 
tickler and secondary condenser to adjust, the 
complexity of the process compared with the 
operation of the simpler set as threshing with 
an up-to-date machine compares with the 
old flail method. The knobs had to be 
turned slowly and carefully or I missed some- 
thing. A fraction of a degree on a condenser 
dial or a single turn of wire on the rheostat 
brought in or tuned out stations. 

The increased range was startling. Where 
once I was thrilled at hearing a single ship at 
sea, a turn of a knob would now bring fifty 
of them about my ears like a swarm of bees. 
Then I had to coax one of them up and dis- 
courage the rest in order to copy even call 
letters through the interference. Phone 
stations heard but faintly through the crystal 
spoke out with startling distinctness. Voices 
floated across scores of miles of land and 
ocean. Working up through the hum of 
traffic around 600 meters I passed the Govern- 
ment and commercial higher powered trans- 
mitters at 1500 to 2500 meters, then discovered 
myself in a quieter atmosphere where the 
transatlantic arc stations whistled their 
tuneful greetings to the lands beyond the sea. 

Certain characteristics of the traffic identify 
the wave bands that I tap, and I could 
recognize the type of a station heard, even 
though I did not know the wave length on 
which I was listening. Down at the bottom, 
around 200 meters, are the amateurs scrab- 
bling around. Now and again the steady 
hand of the old-timer sending a message of 
importance cuts through the jam but most of 
the traffic consists of the kind of things that 
high-school boys say to each other about 
their apparatus. Few of the words rre spelled. 
They use a jargon of abbreviations that add 
to the other interests of the game of semi - 
secrecy that puts the fraternity almost in a 
class with a secret order. Gutsiders may 
learn it if t hey can, there are no restrictions 
and everybody is welcome, but the number 
who do is comparatively small in these days. 

The radio telephone broadcasts are in a 
class by themselves. Most of them come on 
wave lengths of 360 and 425 meters. The 
ship -to -shore and shore -to -ship traffic on 600 
meters is flung through the ether in a volume 
and at a rate that reveal the pressure of the 
workaday world, yet there is sentiment 
a -plenty, and hundreds of little human 
interest stories. The operator on an ocean 
liner has to send and receive the word "love" 
so many times in the course of a day's work 
that it is no wonder the companies have to 
make rules concerning his contacts with the 
fair, romantic young passengers. Even the 
increased ship tax on radio messages has not 
driven this word of words from its position 
at the end of the usual greeting or good -by. 

When I hear formal and dignified phrases 
passing through the ether at a leisurely tate, 
with punctuation marks spelled out and 
unusual names repeated, I know that I am 
listening to a Government station on a wave 
length that probably measures between one 
thousand and three thousand meters. A 
clear, steady tone; a stately, unhurried 
rhythm; code words that are meaningless to 
the casual listener; these mean the high - 
power station handling big business. Some- 
times they use plain English even when 
transmitting messages of tremendous im- 
portance. When the letters fly so Fist that 
it is evident that no human being could catch 
and record them with ear and pencil, that 
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vacuum 
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Lessens Static Interference-Increases 
Your Pleasure With Radio 

Posted Radio users now take the precaution to protect their 
outfits by installing the Brach Vacuum Lightning Arrester- 
the one specified by experienced engineers. 

The Brach Arrester has 
demonstrated its superiority 
and dependability in the ser- 
vice of great railroad and 
telegraph companies and the 
U. S. Army by faithful per- 
formance throughout many 
years. 

Indoor Type $2.50 

Listed by the 
Underwriters' Laboratories 
Sold by Leading Radio 

and Electrical Dealers 

L. S. BRACH MFG. CO., Newark, N. J. 
16 Years Specialists in Lightning Protective Apparatus 

Also Makers of Solderall-Best for Soldering Radio Connections 
COAST REPRESENTATIVES-Pacific States Elec. Co., San Francisco, lr 

Los Angeles, Oakland, Seattle, Portland, Spokane. Outdoor Type S3 = 
jiii Illlllllllll>>llurl[UINIIII1111IIE':'ü TPIrr!11 
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UC 
RADIO 

A PARAT S 

embraces 62 instruments -58 parts- 
the largest and most comprehensive 
line produced by any radio manufac- 
turer. They should be had at all 
worthwhile retail stores throughout 
the United States and Canada. In 
selecting your radio equipment at 
your dealer's insist on seeing Duck's 
products - products that have stood 
the test of time. 

DUCK'S 
Big 256 -page 

Radio Catalog 
as well as all former edi- 
tions, is now, as in the 
past, all radio catalogs in 
one. No other even half so 
large. It displays not only 
Duck goods, but the prod- 
ucts of practically a 1 I 

worthwhile manufacturers and con- 
tains more up-to-date and practical 
radio information than will be found 
in many text books. 
Send 25e in coin for this wonderful 
book-a retainer that hardly pays the 
cost of printing. 

THE WILLIAM B. DUCK CO. 
230-232 Superior St. Toledo, Ohio 

Established 1909 
Dealers-We offer facilities and advantages not 
equaled by any other radio bouse. Write or wire 
for our proposition. 

"MAMMOTH" 

TUNING COIL $10 
WITH WOOD MOUNTING 
A superior tuning coil for amateurs and others -8 inches 
in length and 4 inches in diameter-bound at both ends 
with polished aluminum bands. The 'Mammoth" Is 
made of heavy fibre tube, SHELLACKED (not paraHlned) 
inside and out. Wound with high quality No. 22 enam- 
eled copper wire, shellacked in place, the ends being 
brought through the tube and securely fastened. The 
"Mammoth" is the ideal tuning coil for sets designed to 
receive telephone messages and music within 40 -mile 
radius. Mounting is made of three-ply veneer-will not 
warp. Sent postpaid to any address at the special intro- 
ductory price of $1.50, currency or money -order. Coil 
alone $1.00. Send today and take advantage of this 
special introductory offer. Agcuts and dealers wanted. 

OAKWOOD RADIO CO. 
Dept. 11 - - - Detroit, Mich. 

FRADO LEADERS 
Frost-Fones 
Frost -Radio 
Extension 

Cord and Plug 
Frost -Radio 
Receiving 

Transformers 
Remler Radio Apparatus 

QoStage 
S> Inquire of your Local Dealer 

9 
-1 N 

RADIO 
OST 

see 
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e 

Frost -Radio 
Protector 

Cunningham 
Vacuum Tubes 

Frost -Radio 
Improved 

Plugs and Jacks 

HERBERT H. FROST 
NATIONAL FACTORY DISTRIBU "ORS 
TO TOE ELECTRICAL -RADIO JOBBER 

154 W. LAKE ST. CHICAGO, ILL. 

shows the automatic transmitter and receiver 
are on the job. A hundred words-five 
hundred letters-per minute is a moderate 
speed for them. 

Even with all the known schedules before 
me, there is never any danger of finding the 
game unexciting. One night Bermuda hops 
out of the silence and tells a story in dots and 
dashes. Porto Rico came up -stage one 
evening in a location that had theretofore 
been blank on the tuning dials. A Boy 
Scout declared to me in camp that he could 
get European stations, the big fellows that 
talk back to our high -power stations-and 
he did it. 

A world traveler who had never heard any- 
thing by radio came to me for his first 
experience. I fished the ether. Somewhere 
in the lower register a well -trained voice began 
reciting the Declaration of Independence. 
There followed "The Launching of the Ship" 
and other selections. He paused and a 
Frenchman made some comments in his native 
language. Only the habit of exploration 
enabled me to give my guest so satisfactory 
a demonstration. 

The practical value of radio exploration to 
the average man was illustrated to me a few 
weeks ago. I was arranging for a reunion of 
my high-school class. We graduated twenty- 
nine years ago, and the members were coming 
from distant points to the old home town, 
some of them with large families. An un- 
expected acceptance swelled the number 
beyond the anticipated maximum. The 
question of weather took on a new importance. 
Rain would necessitate considerable changes 
in the local transportation, the sports for the 
children and the preparations for the dinner. 
The gathering was two days away, but wet 
weather precautions could not be left until 
the last moment. To prepare needlessly 
for rain would mean unnecessary trouble and 
expense. The weather forecast in the papers 
did not cover our date. 

At the moment when a decision became 
necessary I thought of the morning broadcast 
from NAA, the Navy station at Arlington, 
which includes state weather forecasts. I 
had encountered this in my explorations. It 
was time for it then. I made a dash for my 
radio receiver. Turning to my records I 
quickly set the controls in the proper positions 
and switched the juice into the electron tube. 
The broadcast was already under way. The 
first thing I copied was the name of our state. 
I listened hard for what was to follow. 

"Fair and warmer Wednesday and Thurs- 
day." 

Grand and glorious feeling! As the Good 
Book says, a word in season is like apples of 
gold in pictures of silver. We made the 
arrangements on a sunshine basis. The 
forecast wets one hundred per cent correct, 
too. 

REQUIREMENTS FOR ELECTRICAL 
MICA 

Requirements for mica for electrical pur- 
poses relate to dielectric strength, heat re- 
sistance and flexibility, states the Bureau of 
Mines in Serial 2357. All good electrical mica 
is sufficiently resistant to heat for ordinary 
electrical equipment and this quality is, 
therefore, rarely specified. Specifications for 
dielectric strength vary for different uses 
and with different consumers for similar uses. 
Navy Department specifications call for a 
dielectric strength of not less than 25,000 
volts for each 1/64 -inch thickness. Mica has 
such a high dielectric strength that failures 
most commonly occur in defective spots. 
It is very important, therefore, in selecting 
material where high dielectric strength is re- 
quired that the mica be given a careful visual 
examination so that all defective sheets may 
be rejected. 
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AnyMIIs1Cal 
Instrument 

On 
Trial 

t 

Easy 
Payments 
A few cents a day will pay. 
Instruments and complete 
outfits at factory prices 
direct to you. 

`;,;_'"'"' ̂;'',-^ 
Send for 
NeCataiog 

lustratédin Colors 

The Rudolph Wurlitzer Co., Dept. 1256 

117 E. 4th St., Cincinnati -329 So. Wabash Ave., Chicago 
120 W.4ZodSt., New York -250 Stockton St., Sao Francisco 

Send me your new catalog, which illustrates and 
describes every known musical instrument, many 
of them shown in full colors, all at lowest factory 
prices. Also tell me how I may have any instru- 
ment on a week's trial in my own home at your 
expense and without obligation, and may pay for 
it on your special easy payment plan. 

Warne 

Address 

U(Stat. i+werº+n.nt 4n ,uA A ¡tc aI e !tr iwarwt+d> ` Copyright 1922, TM 'Rudolph WarliWrCa. a 



708 Science and Invention for November, 1922 
ioli uwunwnwunn111111 nnnnnnnnnnwumunmmnwmmm11nnnnnnnannnuuununnunu 

/ a(e`eccrGe`W\1Prr V\awV..V,VwV) /o4ff// Wnr yy/j:Y/iYaY Y/1 + I r/w%vC/wr/.Y 
4 n, J.. 

oell!;;° ' ' fl éall. 
s !:'ri/PQ` ' Si iai - > d\ e 

e!J 'l 
n 

C . 
.%1 

C I 

W. 

% 1 s \ C 
\ iä i ! % piale r 

\;. 
'', fi" 

, t r u9 _ 
:.tr,,,,.,..,,.a,,, - < 

_' I % >' j 
f,. _. . r-< _ a. G 

9 -- - 
Iidiy i.,b: W . 

c ia 

.i 
a 

/ 
.ÿ rLb _ 3 G i i \ C` v B` i _ á 
--------- ; G z ,,_ \ fi, 

''''-el, - d - ` ú J' 
s 

sp 

J 
,ppp,J e, 

t, 
'1 
'l , 

'l ç ej 
. s_ 
'; 
S t 

`` 
i.rw 6.a _ ; \ = Nt 

ss, VVhn`\`p`\ 
üüs''i' F''I`to >' s, .,., 

t //b%lUlflllllt\t\t\\\\ i - 
, _ /rci&cwer ¡ 

li / 
OU can obtain the beautiful f ' 1 Krakauer tone and the enduring % 

% Krakauer workmanship in any type of , 
\ instrument your requirements demand. I% 

`% You may choose from line \ a complete rrJ = o uprights, large player -pianos, and ¿, 
smallgrands as well as upright and ' \4 >.9, 1 grand m deis of reproducing pianos. , 
Catalog showing t >J< all models on request 

BROS. i KRAKAUER 
213 CYPRESS AVENUE, NEW YORK 
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LEARN THE CODE AT HOME 
"Just Listen-The Ornnigraph will do the teaching" with the 

OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes-right in your own home- 
quickly, easily and inexpensively. Connected 
with Buzzer. Buzzer and Phone or to Sounder, 
it will send you unlimited messages, at any 
speed, from 5 to 50 words a minute. 
THE OMNIGRAPH is not an experiment. For 
more than 15 years, it has been sold all over the 
world with a money back guarantee. The OMNI- 
GRAPH is used by several Depts. of the U.S. Govt. -in fact, the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The 

OMNIGRAPPI has been successfully adopted by the leading Universities, Colleges and Radio Schools. 
Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY. 

The Omnigraph Mfg. Co., 20 Hudson St., New York City 
If you own a Radio Phone set and don't know the code you are missing moat of the fun 

oft Review 

DIE SELBSTHERSTELLUNG EINES 
SPIEGELTELESKOPS. By Prof. Dr. 
A. Miethe. 

CHEMISCHE TECHNOLOGIE DER 
NATURVOLKER. By Dr. Karl Meule. 

DAS LEBEN IM ACKERBODEN. By 
R. H. France. Hard covers; size, 5%"x8". 
Published by the House of "KosMos," 
Stuttgart, Germany. 
The Germans possess the art of getting up 

wonderfully attractive little text books with illus. 
trations of a type which add at once to their value 
and appearance. The first of these three tells 
how to make a reflecting telescope at home, giving 
the fullest details for the young or household 
astronomer. The materials used are very simple 
and all details and processes are to be carried out 
by the amateur himself. 

The second of these books is devoted to the 
chemistry of aboriginal races; the drying of meat; 
the smoking of fish; the drying of fish, and the 
preparation of pemmican and other processes are 
described first. The artificial light and lamps of 
different savage races are most interestingly 
treated. Then comes fermentation and distillation, 
for these happy beings have no eighteenth amend- 
ment. The smelting of iron by the aborigines of Africa is treated, and very instructive, though per- 
haps too few illustrations are given. 

The third book is devoted to the life in the crust 
of the earth; it includes the lower forms of ani- 
mals, worms, infusoria, insects, and this time with 
adequate illustrations. Is to be highly commended. 

The three books are directly or indirectly to be 
attributed to the well-known popular German 
paper, Kosmos, so we have accredited them to it as 
publisher. 

MODERN PLUMBING ILLUSTRATED. 
By R. M. Starbuck. Hard covers, size 
7"x10". Published by The Norman W. 
Henley Publishing Co., of New York 
City. 

This very exhaustive treatise deserves high com- 
mendation. As regards chapters, it is distributed 
principally by plates. Of these, fifty-eight illus- trate each a section or chapter, and at the end 
of the book a number of special plates are grouped 
together. There is considerably interesting liters - tyre in the subject, and some of the moot points 
get good and clear discussion. Two things are to 
be particularly commended in the book as regards 
makeup. One of these is the great clearness of 
the cuts. These are all in strong lines, liberally 
lettered and captioned, and are so clearly drawn 
that there is no possibility of a misunderstanding. 
The other point which we note is the clearness of 
the large type, somewhat leaded or on oversize 
body, make the reading a pleasure. The book 
is quite an impressive production and really gives 
a good suggestion for other books of a technical 
nature. 

LICHTTECHINIK (in German). By Dr. 
Ing. L. Bloch. Hard covers, size 6"x 
9%". Publisher, R. Oldenbourg, of Mu- 
nich and Berlin. 
Dr. Bloch figures as the editor of this very 

impressive work. It is too long to be susceptible 
of anything like an adequate review. The subjects 
treated with liberal illustrations, half -tone and 
line cuts, cover the subjects of artificial lighting 
to the widest extent. The subject of artificial 
lighting has received great development in the 
last few years, and the opening sections of the 
book are devoted to the general theory. Then 
comes photometry, with the Lummer-Brodhum 
photometric prism as the central figure; little or 
nothing is said of the old-fashioned Bunsen pho- 
tometer, and the Leeson disc receives no attention. 
The integrating sphere is very nicely treated, and 
then comes the hygiene of the subject, and after 
this illumination, beginning with electric lighting, 
going through gas lighting, and solid and liquid - 
burning materials, such as oil and sperm -wax. 
Lighting of streets, indirect illumination, private - 

house lighting, the lighting of offices and theaters, 
are all included, and a very interesting exposition 
of theater lighting comes in. Photography and 
photographic reproduction and moving -picture pro- 
jecting receive a modicum of treatment. The book 
is liberally illustrated with over three hundred and 
fifty very attractive illustrations. What we have 
said above is a very incomplete description. 

HEUSCHRECKEN UND LIBELLEN 
(in German). By Dr. Kurt Floeicke. 
Hard covers, size 5"x8". Published by 
KOSMos, Stuttgart, Germany. 
This nice little treatise on grasshoppers and 

locusts is due to the German magazine Kosmos," 
(Continued on page 710) 
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No Storage Battery Required 
The BRU No. 3 Vacuum Tube 

Receiving Unit is 

An Incomparable Combination of 

Efficiency, Simplicity and Neatness 

The BRU No. 3 Vacuum Tube Receiving Unit is designed to operate on 

ONE DRY CELL for filament current ("A" Battery). 

Binding posts are provided to "load' the primary and secondary induct- 

ances, so that the reception of almost all wave lengths is possible. 

The cabinet is made of Bakelite and mahogany with a piano finish. 

The trimmings are made of solid brass highly nickel -plated. 

Normal wave length 150-600 meters. 

Complete instructions with each set. 

BRU No.3 Receiving Unit $30.00 
BRU No.3 C itcomplete... 49.00 

(Including WD I I Detector Bulb, phones "A" and "B" Batteries aerial, lead in and 
ground wires, ground clamp, insulators, nails and screws) Absolutely nothing else required 

SOLD UNDER OUR UNCONDITIONAL GUARANTEE 
SEND CHECK OR MONEY ORDER 

BRUNO RADIO 
150 West 

NEW 

CORPORATION 
14th Street 
YORK 
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TAKE THE SHORTEST 
CUT TO ACCOMPLISH 

YOUR AMBITION 
No field today offers such unlimited oppor- 

tunities for trained men to carry out great 
commercial and industrial projects as the field 
of electricity. 

SPECIAL COMMERCIAL 
ELECTRICAL ENGINEERING 

In 1 Year 
The result of 17 years of practical electrical 

educational experience. 
To fill the ever increasing demand for elec- 

trically trained business men, consulting and 
efficiency engineers, men who can handle com- 
mercial and engineering problems, we offer a 
thorough, condensed, and very practical elec- 
trical engineering course, to high school gradu- 
ates. Get the details of this remarkable 1 year 
course today. Also- 

ELECTRICAL ENGINEERING 
With B.S. Degree in 3 Years 

A faculty of specialists is leading hundreds 
of ambitious young men to a sure and substan- 
tial success. Why not you? If you lack some of the educational require- 
ments, you can make them up as you go along. 
This gives you the opportunity of becoming 
electrical engineer in the shortest possible time. 

ELECTROTECHNICS 
Only one or two years of this course, and 

you are a fully trained electrotechnician-pre- 
pared to fill such positions as general plant 
superintendent, director of construction, super- 
intendent of maintenance, chief draftsman, etc. 
This course will equip you for a position be- 
tween that of an electrical engineer and that of an electrician, which is a well paying posi- 
tion, leading to higher executive work. A grade 
school diploma or its equivalent admits you without examination. New terms open every three months. 

PRACTICAL ELECTRICITY 
This complete six months' electrical course teaches you house, factory and theatre wiring, testing and meter work, A.C. and D.C. motor Installation, repairing and maintenance, includ- ing shop work in A.C. and D.C. armature wind- 

ing and all necessary mathematics. 
A three months' course in A.C. and D.C. armature winding, or in light and motor wiring. 

AUTOMOTIVE ELECTRICITY 
Electrical specialists who instinctively diag- nose and locate automotive electrical troubles 

command high positions and are well paid. Spe- cialize in starting, lighting, ignition and storage batteries, and command a big job at a big salary ! 

There are millions of automobiles, motor trucks, tractors, motorcycles, aircraft, farm lighting plants, but few real experts who can put their fingers right on electrical troubles. Specialists teach this course on actual stand- ard equipment-three months day school, or through home study. Come any time and we will put you In the thick of the work. 
Fill out the coupon and mail it today. 

SCHQ)LoF ENGINEERING of Milwaukee 
Founded 1905 

School of Engineering of Milwaukee, 
S.1.4I. 415 Marshall Street, Milwaukee, Wis. 

Without obligating me in any way, please mail free 
Illustrated book and further particulars on the course I 
have marked with an X. 
....Commercial Electrical Engineering 
....Electrical Engineering B.S. Degree 
.... Electrotechnics 
....Drafting 

..Automotive Electricity 
Practical Electricity 
....6 mo. complete course. 
....3 mo. Armature winding course 
....3 mo. Light and Motor Wiring 

Name Age 

Street City State 

Education 
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and forms one of a good many similar treatises 
which have emanated from its press. It is printed 
in the very attractive way which distinguishes the 
monographs produced by the "Kosmos" writers. 
The proprietor of the magazine issues four of these 
hooks annually, and this forms the third book for 
the year 1922. It is fully illustrated by very clear 
illustrations, with an adequate index, and it is 
worthy of all commendation. 

SPACE-TIME-MATTER. By Hermann 
Weyl. Hard covers, size 534"x83". Pub- 
lished by E. P. Dutton & Co., New York 
City. 

We have just reviewed a couple of German 
language books and the present work is a;transla- 
tion from the German. It is devoted to decidedly 
high mathematical discussions of its titular subjects. 
Relativity takes up, in one form or another, nearly 
half the book. A bibliography, in fine type, takes 
up six pages. An adequate index closes the book. 
It hardly lends itself to review, it is so very full 
and uses so much mathematical demonstration. 

WORLD METRIC STANDARDIZA- 
TION. Compiled by Aubrey Drury. 
Hard covers, size 6"x9/". Published by 
World Metric Standardization Council, 
New York City. 

For many years the subject of the metric system 
has agitated the mechanical world. It has excited 
in some cases considerable asperity, and rather 
absurd claims are made to the effect that it is not 
as good as the English system of units. But when 
we consider that all physics are based upon it, 
that no chemist uses anything but metric weights 
in his analysis, and that no difficulty is found with 
its use in Continental Europe, it seems absurd for 
anyone to object to its introduction into this coun- 
try. In electricity, the ohm, ampere, volt, and all 
the other units are based on the centimeter, gram, 
and second. The present work amounts to a very 
impressive presentation of the advantages to be 
derived from the adoption of the said metric sys- 
tem of weights and measures. Those who traveled 
in Europe before the war found great convenience 
in the equivalency of the coins of the Latin coun- 
tries. It will be a wonderful improvement if the 
English-speaking races would unify their weigh- 
ings and measurements with the Latin world, and 
with Germany. 

ANNUAL REPORT OF THE BOARD 
OF REGENTS OF THE SMITHSON- 
IAN INSTITUTION. Hard covers, 
size 5%"x9/". Published by Government 
Printing Office, Washington, D. C. 

This report is far more than what would seem 
to be indicated by its title page. The report proper 
ends on page 139, and then there follows an 
appendix of over five hundred pages of most 
interesting reports and treatises on various sub- 
jects, with quantities of illustrations. Anthropology 
is treated at considerable length, with many repro- 
ductions from the wonderful groups in the National 
Museum. Fine art also appears in reproduction of 
some of the treasures of the Ralph Cross Johnson 
collection of paintings in the National Gallery in 
Washington. A number of presentations of these 
paintings fill up the last portion of the book, 
whose range reaches from chemistry, meteorology 
and natural history up to the fine arts. The book 
is a small library in itself. 

PRACTICAL COLOR PHOTOGRA- 
PHY. By E. J. Wall, F.C.S. Hard 
covers, size 5/"x8". Published by Amer- 
ican Photographic Publishing Co., Boston, 
Mass. 

All that can he said of this book is that in nearly 
two hundred and fifty pages the various ways of 
producing colored photographs are given in con- 
siderable detail, and evidently by one who has 
thoroughly studied out and worked up the sub- 
ject. It begins with the theory of color, then 
treats of photographic plates and color filters; 
then tells of the photographer's work, his dark- 
room, his camera and exposure factors. After this 
introductory portion, carbon printing, the imbibi- 
tion process, different three -color effects and 
methods, screen plates and many other topics 
indicate a very complete covering of the subject. 
One chapter is devoted to the producing of mov- 
ing pictures in colors, something yet to be carried 
out in a fully practical and successful way. The 
book has an excellent, if short, bibliography; tells 
possible sources where various dyes can be pro- 
cured, and has an excellent index. 

(Continued on page 712) 

The Advice of 
An Expert 

rI1IIIS sign on the clean plateglass 
1 window of a radio shop means that 

a competent radio expert is in charge 
within, who will gladly give you the 
benefit of his broad experience in select- 
ing just the radio equipment to suit your 
purse and purpose. 

"It Pays to Buy at the Sorsinc Store" 
Mr. Dealer:-If you are a progressive merchant, you may 

display the Soralnc sign. Let us tell you how. 

Ship Owners Radio Service,Inc., 80 Washington St.NewYork 
Wholesale Distributors 

Vitalitone 
Loud Speakers 

On the Market Three Years 

JR 
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NEW 
MODEL 

$40 
Beautiful 

Finish 

Efficient 

Sensitive 

Guaranteed 

NO DISTORTION 
Immediate Deliveries 

Manufactured by 

VITALIS HIMMER 
205 Sixth Avenue, New York, N. Y. 

M I C O 
Wires for Radio 

COTTON AND ENAMEL 
WIRE ON %-%-1 LB. SPOOLS 

Antenna Wire Ground Wire 
BULB LIGHTNING ARRESTER 

Specialists 40 Enamel 
Metals & Insulation Co. of America 
200 Fifth Avenue - New York City 
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Carried 'tike a 
satchel 

Opened like 
a book 

This symbol of quality 
is your protecuum 

ow in Cost 
Simple to manipulate 

HE radio enthusiast who lives within 
1 ten to twenty miles of a broadcasting 

station has exactly what he wants in 
Radiola I (ER 753-A) - low cost, coin- 
pactness, portability, and simplicity of 
manipulation. 

Open the walnut cabinet, and on the 
front panel you find the tuning control, 
the crystal detector and the binding 
posts. In the body of the cabinet are 
the head -telephones. Tuck away the tele- 
phones, close the front panel, and you can 
carry the whole set as you would a satchel. 

Radiola I, at your dealer's, $25.00 

The Book that Brings Radio Into the Home 
For 35 cents you can obtain from your dealer or from 
us a copy of the book "Radio Enters the Home." It ex- 
plains the principles, the fascination of radio in plain 
English. It describes Radiolas and their accessories. It con- 
tains the most valuable wiring diagrams ever published. 

dig 0Corporation 
or.am.r;ca 

Sales Department, Suite 2070 
233 Broadway, 

New York, N. Y. 

District Office 
10 South La Salle St., 

Chicago, Ill. 
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DIAMONDS 
Fiery brilliant, blue white, "nnuine diamonds, guaranteed 
perfectly cut, now sold at a 40% discount from former prices. 
If you can duplicate them in any other jewelry store for less 
than double our price, we will return your money-every cent of it. 

NEW LOW PRICES 
1/4 Karat 
3/8 Karat 
1/2 Karat 
3/4 Karat 

1 Karat 
11/2 Karat 

- $50.00 
- $75.00 
- $100.00 
- $150.00 
- $200.00 
- $300.00 

CREDIT 
TERMS 

Pay only '4 down as a 
guarantee of good 
faith and the balance 
in 10 monthly pay- 
ments. 

FREE TRIAL 
If you return your 
diamond within 30 

days, we will return 
your money. Send 
your order and we will 

send the diamond ring. 

WRITE FOR 
CATALOG 

showing many hun- 
dreds of great bargains 
in diamonds, watches 
and jewelry. Don't 
buy until you see our 
book of real bargains. 
Save money on your 
Xmas gift& 

.,1 
1 

e III 

, II11 
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.G,ya # 4.-4.rta 14M. AISi. .Li!=' 15 JEWELED 
WHi7EGOL ir.! RÉGLJLÁ`Ì'ÉD 
This beautiful wrist watch is 14 Kt. solid 
gold, set with 4 genuine blue white brilliant 
diamonds, ata price that we believe to be 
the lowest ever offered in the U. S. Send 
only $2.00 down as a guarantee of good faith 
and we will send this bargain to you. The 
14 Kt. case is HAND ENGRAVED and will 
stand U.S. Government assay. Silk grosgrain 
ribbon of the finest quality,with 14 Kt. clasp 
attached.The movement is 15 jeweled lever, 
adjusted and regulated and is guaranteed to 
give you complete satisfaction. 

Genuine BlueWhite Diamonds 
Sparkling, brilliant, full cut, genuine diamonds 
make this the greatest bargain ever advertised. 
If yon can duplicate it for less than $65.00 we 
will refund every cent you paid. Buy on our 
30 days free trial plan-you can't lose. 

Pay Only $4.00 Per Month 
for ten months. Total price only $42.00. 
Send your orderand we'll send the wrist watch. 
We have only a limited number, so don't put 
it off. Write for our big catalog of bargains in 
diamonds, watches, jewelry, on easy payments. 

DIAMOND 
CLUSTER 

RINGS 

7 brilliant blue white 
diamonds grouped to- 
gether to look like one 
diamond 1 % karat 
size, worth $600.00. 
Set in your choice of 
any of above rings. 
The seven diamonds 
are set in solid plati- 
num. 

$2.00 DOWN 
and $4.60 per month 
for 10 months. Total 
price $48.00 

FREE TRIAL 
If you can duplicate 
them for less than 
$75.00 we will refund 
your money. 

ß.GUIIERí3oNs 
DIAMOND IMPORTERS' and WHOLESALE JEWELERS' 

172 NASSAU STREET Division 638 NEW YORK 

ALL RADIO OPERATORS -- USE 

25c 
Patented Oct. 3, 1911 per Tube 

Most Wonderful Solder Ever Invented 
SOLDERS WIRES 
SOLDERS RADIO CONNECTIONS 
SOLDERS POTS AND PANS 
SOLDERS ALL METALS 

Put up In Paste Form In Collapsible 'rube Ready 
for Instant Use. 

Sold by All Up -to -Dale Stores or Sent by Us Post Paid 
SOLDERALL CO., Dept. S 

129 Sussex Avenue NEWARK, N. J. 

RADIO JOBS 
All students of this school receive 

positions after graduation. The de- 
mand for men is greatest at this time 
of the year. On account of limited 
space enrollments can be accepted for 
a short time only. Complete course 
covering arc, spark and vacuum tubes, 
also radio telephony. 

Send for Free Illustrated Booklet 

Y. M. C.A. RADIO SCHOOL 
152 East 86th St. - - New York City 

"The Best Radio School in the East" 
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THE TELESCOPE. By Louis Bell, Ph.D. 
Hard covers, size 6"x9 4". Published by 
McGraw-Hill Book Co., Inc., New York 
City. 

This liberally illustrated book is good reading. It tells how telescopes are made; all about optical glass and its working; describes not only the modern telescope, but in a most interesting way goes back to old times, to the days of Galileo, and even earlier. It is very interesting to read about the Herschels-father, son and daughter. Some of the really remarkable results obtained by them testify to the excellence of what we now consider the old-time reflectors. He was pretty well wedded to the reflecting telescope, but difficulties with the specula brought it into disfavor up to a compara- tively recent time, but now the finest work is being done by it again. The biographical portions give a human touch to the book, which with its numerous illustrations and popular statements make it excellent reading for anyone at all interested in the world we live in. 

SCHALTUNGSBUCH (in German). By 
Max Linder and W. Knobloch. Hard 
covers, size 5"x7". Published by Hach- 
meister & Thal, Leipzig, Germany. 
This is an elementary treatise on electric cir- cuits very clearly expressed, each plate having a numbered description, so that, as in another book which we have recently reviewed, each plate in- dicates a little chapter. All sorts of circuits are described, such as those used for the bell -ringing system in hotels and residences; telephone connec- tions are given in considerable detail, with the clearest possible diagrams; and telegraph systems, fire alarm circuits for villages or for single build- ings are included. One testimony to the excel- lence of the book is that the copy which we are reviewing is an example of the thirty-first edition. This seems to tell the story better than any words of commendation from us could do. 

SELF MASTERY THROUGH CON- 
SCIOUS AUTOSUGGESTION. By 
Emile Coué. Size 5"x7", paper covers, 
94 pages, with frontispiece of the author. 
Published by American Library Service. 
New York City. 
This little book by Dr. Coué, the famous French exponent of autosuggestion, gives a great deal of food for thought. While the reviewer does not quite agree with all of the philosophies set forth 

by the author, there is no doubt that there is a grain of truth in all that he says. This work is based on the idea that it is our imagination and not our will that dictates whether or not we are sick, or whether we drive an auto into a telephone 
pole, etc. To prove, at least in part, the author's assertion that our will is subservient to our imagina- 
tion, he cites this experiment: One may walk a plank one foot wide and thirty feet long, if placed 
on the ground. But if this plank is placed one hundred feet in the air and the subject was asked to walk it he could not do so once in a thousand 
times, no matter how strong he willed that he would. Why is this so? says the author; simply 
because his unconscious self, or his imagination 
in other words, has pictured before the mind the scene of falling from such a height, and the more 
he willed the stronger the imagination becomes, 
and he will surely fall if he tries to execute this experiment at such a height above the ground. 

Dr. Cove's work is based partly on a religious faith, we should say, and also on the phenomenon 
of hypnotic autosuggestion, or rather the effects 
to be obtained from it. In other words, the 
author's work is founded on the idea that if you 
have strong faith that you can do a certain thing, 
you can. Science today does not know a great 
deal about the human mind and how it works, nor 
its relation to otir physical body in health and 
disease, but our medical men today are gradually 
coming to realize that there is every difference in 
the world, at least in many patients, whether they 
have faith, or permit their mind to have faith, that 
they are going to improve in health; or whether 
they give up all hope and have no faith at all. 
Some very interesting and indeed remarkable ex- 
periences are given in this book, and one thing is 
certain, whether we believe the author's arguments 
or not, the reading of this work cannot harm but 
only improve our minds. 

LANDS PLANE IN CANYON 
The first airplane landing in the Grand 

Canyon of Arizona was made recently by 
Lieut. R. B. Thomas, Officers' Reserve Corps 
of Kansas, at Turtle Head, Ponto Plateau, 
near El Tovar. The landing place was 3,000 
feet below the rim of the canyon. 
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At Last! %Perfect 
Radio Loud Speaker 

for the Home 
THERE is no other Loud Speaker like the DICTOGRAPH- 

made expressly for home use by the makers of world-famous 
Dictograph products-standard everywhere for the finest and 

most sensitive sound -transmission and loud -speaking devices. 

DICTOGRAPH Radio LOUD SPEAKER 
Years of experience in producing the marvelously sensitive 

"Acousticon" for the Deaf, the Detective Dictograph and the Dic- 
tograph System of Loud -Speaking Telephones have made possible 
this wonderful Radio Loud Speaker that reproduces every sound- 
singing, speaking, instrumental music-in crystal-clear, natural 
tones, full volume, and FREE FROM DISTORTION AND NOISE. 

The Dictograph Radio Loud Speaker gives perfect results with any vacuum 
tube receiving set. No alterations ; no extra batteries-you simply plug in and 
listen. The handsome appearance of this quality instrument harmonizes with 
any home. 

Ask for FREE DEMONSTRATION at any reliable radio shop. 

DICTOGRAPH Radio HEAD SET 
The Best at Any Price 

The Dictograph Radio Head Set has established a stand- 
ard of quality impossible to secure in any other head set. 
Its use on any receiving set, crystal detector or vacuum 
tube, improves reception immeasurably. 5000 ohms re- 
sistance. The best Head Set in the world. Regularly 
furnished as Standard Equipment with the leading receiv- 
ing sets made. 

Dealers: Order through your jobber or write for 

Complete with 
5 ft. flexible cord The Standard of the World 

A beautiful instrument! Finely constructed, richly finished. 
Highly burnished, French lacquered, eleven -inch spun copper 
bell horn attached to die cast black enamel tone arm, finished 
with nickel trimmings. Cabinet 6x5 inches base, 4 inches high; 
of solid, ebony -finished hardwood, mounted upon rubber knobs. 
Furnished complete with 5 ft. flexible cord. No extra batteries 
required. 

names of authorized distributors 

THE DICTOORAPH PRODUCTS CORPORATION 
220 WEST 42d STREET (Branches in All Principal Cities) NEW YORK CITY ,v,o.,v,.v,v,,.v.v. -mar ,v.v."we- v.v.v,v.v,v,v. 

The R A 
(Patents 

D 
Pending) 

I O G E M 
.- 

Hear the programs of the Broadcasting 
Stations on the RADIOGEM 

$1 Receiving Set-The Simplest Radio Outfit 
Made-Yet as Practical as the Most Expensive!' 

You need know absolutely nothing about wireless to operate and 
enjoy the RADIOGEM. It is so sturdy, so simply constructed 
that it is small wonder radio engineers who have tested it 
have pronounced the RADIOGEM a brilliant achievement. 
The RADIOGEM is a crystal radio receiving set for everyone 

--------Alli' 

frilliP 
L .. at a price anyone can afford. -.r--, "- ., 

Why The RADIOGEM Can Be Sold For Only $1 
Here's the secret: The RADIOGEM Construction eliminates all 
unnecessary trimmings, cabinets and the like, which do not play 
any part in the operation of a set. You receive the RADIOGEM 
unassembled, together with a clearly written instruction book, 
which shows you how to quickly and easily construct the set, 
using only your hands and a scissor. 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. 
Remember the RADIOGEM is a proven, practical radio receiving 
set and will do anything the most expensive crystal set will do. li 
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The RADIOGEM is the Prize Winner of the Age 
Out of hundreds of radio models submitted recently in a great , ' nation-wide contest, radio engineers, the judges, unanimously ,1)/ 
chose the RADIOGEM as the winner-the simplest radio -re. 

to GEMrnú 
. \_ - 

cei thecosts you nothing set 
lof lectric ty is l f11 \ _ l opraté no form local 

;` \ (ul The RADIOGEM is th wonder item of the _a1 ruJl DEALERS radio age. It is stormingthe country, for: the .4 
RADIOGEM'S price is so low everyone is able to buy one. s 

before that shop across 
_, 

Write immediately for full particulars 
the street beats you to it. 

. 

Receives `lie RADIOGEM The Ideal 
up to CORPORATION 

20 Miles 42-S HUDSON STREET 
CITY 

Xmas 
Gift Gift NEW YORK 

Without Phone - -- 
or Aerial 
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How Dancing Has Helped Me 
In Social and Business Life 

I found a delightfully easy way to learn in just a few 
evenings at home-and how I surprised my friends 

IHAD never looked on dancing ability as an 
asset for a climbing young business man until 

I overheard old Judge Rhodes say: 
"I advise every young man to learn dancing. 

It gives poise to the body, grace to movement, 
takes a young man out of himself and helps 
him to overcome timidity and awkwardness 

when meeting strangers. If he is a Rne dancer 
he is invited everywhere. Dancing brings 
folks together and the good dancer meets just 
the kind of men and women who can help him 
achieve his ambitions," 
I told my wife what the Judge had said and she 

told me how a friend of ours has become a wonder- 
ful dancer through a system of dancing taught by 
Arthur Murray, America's foremost authority on 
dancing, who has taught the Vanderbilts, Ex -Gov- 
ernor Locke Craig, as well as scores of other 
socially prominent people. 

Through this system without either music or 
partner, any one can quickly and easily master all 

of the popular dances, right in 
rrhb the privacy of one's home. 

/l Proof ThatYou Can 
Learn To Dance At 
HomeinAn Evening 

For a limited time, Mr. Murray 
is making a special offer to all who 
answer this advertisement. He 
will send you the following sixteen 
lessons for fire days' trial: 

1. The Art of Making Your Feet 
Look Attractive; 2. The Baste 
Prindyles of waltzing; 3. The 
Secret of Leading; 4. How to Fol- 
low Successfully; 5. How to Gain 
Confidence in Dancing; e. The 
Correct Dancing Position 7. How 
to Develop Your Sense of Rhythm; 
8. How to Avoid Embarrassing 
Mistakes; 9. The Correo Walk in 
the Fox Trot; 10. How to Waltz 
Backwards; 11. The Chess it the 
Fox Trot; 12. The Forwal Waltz 

Step; 13. How to Leave One Partner to 
Dance with Another; 14. Etiquette of the 
Ballroom; 15. How to Learn and Also 
Teach Your Child to Dance; 16. What 
the Advanced Dancer Should Know. 
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The Thought Wave 
Detector 

By THOMAS WILLING HICKS 
(Continued from page 642) 
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Such a wave can be measured and recorded 
when the disturbance is properly amplified 
by the new scientific instrument known as 
a Multiple -Electrode -Vacuum -Tube -Ampli- 
fier, an instrument now known to a select 
few of the inner circle of America's fore- 
most scientists and physicists. Marconi is 
trying to call up the planet Mars with it. 
Edison is trying to communicate with the 
dead through it. Pershing's experts, using 
it in France, could easily detect the presence 
of a human body crawling along in the inky 
darkness of No -Man's land-by the dial 
registering the body heat rays of the Ger- 
man raiders at a distance of 600 feet. 

With it, Admiral Sims drove his flagship 
"blind" through fog banks, at top speed, 
knowing the way was clear. 

With it, Einstein says his theory of 
Relativity can be proven and that it visu- 
alizes the Fourth Dimension. 

And now the young American scientist, 
Norman Mortonby, proposes to-but you 
don't know Mortonby, do you? 

Jerked away from his studies at Mass. 
Tech., early in his third year, to take charge 
of the Coffee Importing business, suddenly 
thrust upon him the morning after a scrub- 
woman had found the senior Mortonby limp 
in his office chair with a revolver in his rigid 
right hand, young Mortonby had found 
Lower Water Street and the Coffee Trade 
skeptical of his ability to rehabilitate his 
father's business. But he was just as skep- 
tical of the ethics of any person or firm who 
transacted business through the medium of 
any "board" or exchange-a feeling aided 
and abetted by the fact that only a cursory 
peep into things proved that the parental 
fortune had been lost through the elder 
Mortonby's penchant for holding to the bear 
side of a bull market. 

Finding himself practically alone in the 
world, young Mortonby rented out the two 
lower floors and with his books and instru- 
ments retired to the third floor loft of No. 
36/ Lower Water Street, New York, and 
was known only to a few of the regulars 
that frequented the Coffee House at the 
corner of Lower Water Street and Old 
Slip, and was regarded by even these deni- 
zens as "queer." 

When Lee de Forest publicly admitted 
that he could not explain exactly what took 
place in the Audion bulb which he, himself, 
had invented, Mortonby stiffened into tense 
interest. When eight -year -old Samuel 
Rzeszewski walked into the rooms of the 
New York Chess Club and in three minutes 
solved a half -dozen chess problems which 
had been carefully rigged up for him in 
advance by the highest experts-and Mor- 
tonby had read where his old "Mass. Tech." 
tutor had suspected the young prodigy of 
being mentally equipped with a "receiver" 
which caught the collective thought of those 
assembled in the room and solved their 
chess problems with their own minds, and not 
his own-after that information Mortonby 
was known not to have eaten a meal or 
slept a wink for seven days and nights. 

A fortnight later, Pete, the shipping -room 
foreman of a Ca.a.len, New Jersey, labora- 
tory supply house, was vainly quizzing his 
helper, Jerry, as to what in blazes one man 
could want with six hundred and sixty-six 
of those Multiple -Electrode -Vacuum -Ampli - 
f ying-Audion bulbs, when two or three were 
a big order for even a State University. 
Jerry was hanged if he knew, and cared 
less, as he put the finishing flourishes of the 
address, No. 36/ Lower Water Street 
(third floor), New York City, N. Y., on 
the shipping case. 
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As a janitor in the New York Stock 
Exchange Building, young Mortonby was 
not a howling success. But help is help 
these days, and the building superintendent 
noted that the serious -faced young man, 
while not a star as a janitor, was always 
on the job early and often stayed late, some- 
times very late; in fact, once he remained 
iii the big exchange room all of one night- 
though without the knowledge of his over- 
seers. And the head janitor was genuinely 
sorry when assistant -janitor Mortonby 
suddenly chucked his job and no longer 
mopped up the floor of the trading room or 
polished up the handle of the big front 
door of the New York Stock Exchange. 

Two nights later as The -Richest -Man -in 
the -World sat alone in his study, the butler 
quietly entered and said, "'es 'ere again, 
Sir ; it makes the seventh time: 'e looks 
respectable, Sir." 

"Very well," said the Croesus, "place 
Vardon there, handy, and show the party in." 

Eight hours later, as the ashes grayed on 
the hearth and the fingers of the dawn 
tapped hard on the window pane, Mortonby 
left the palatial home up on the Avenue 
with a firm step, chin up, and eyes bright. 
tie had won. 

Shortly before 10 o'clock the same morn- 
ing The -Richest -Man -in -the -World entered 
the third floor back, of scientist Mortonby 
at 361/2 Lower Water Street. If he had 
lost some of the look of conviction at the 
time of parting in the early morning hours, 
there was, nevertheless, much of the mingled 
air of credulity, curiosity and hope left. 
Briskly the Croesus plunged into the work. 

"Now Mortonby," he said, "the stock 
market is about opening. Set things going 
and show me your contrivance in actual 
operation." 

The young scientist quickly crossed the 
room and closed a big bright electric switch. 
There was a blinding flash, a whirling roar, 
and then silence, as the room was flooded 
with a dense violet light. Opening a heavy 
iron door, the two entered a circular steel 
room. 

"This," said the young scientist, "was 
originally used by my father as a storage 
bin for green coffee. It's made of /-inch 
steel plates riveted together. I use it to 
completely insulate my apparatus from all 
outside electrical currents, static inter- 
ference and stray magnetic waves. Here 
in the center of this steel chamber 
I have mounted, and connected in series, 
566 Multiple-Electrode-Vacuum-Audion-Am- 
plifying bulbs. The anodes of these audion 
bulbs or tubes draw their high-tension 
direct -current supply through this mam- 
moth choke -wound coil. Electro -magnetic 
waves picked up by aerial antennae affect 
this smallest and most sensitive audion 
mounted over here, alone, which acts as the 
micro -valve. When no waves are being 
received, the chief audion, or micro -valve i 

quiescent, and the output and general be- 
havior of the powerful mass of several 
hundred audions is nil. When, however, 
electro -magnetic waves of dense frequency 
are caught up by the dangling feeler wires 
of the antenna and sent pouring into the 
micro -valve oscillator, then large surges are 
set up in the mass and at nth speed fre- 
quency, a current approximate to the high- 
tension direct current potential sweeps the 
output from zero to many times its normal 
constant. The ebb and flow of such a 
current is of course readily indicated on 
the dial of the galvanometer. So far, 
the equipment is ordinary. But, in 
our case, instead of having a tower- 
ing aerial antenna of feeler wires erected 
in the open, our highly sensitized an- 
tenna, composed of extremely fine plati- 
num -alloy wires, is secreted in various 
parts of the trading floor of the New York 
Stock Exchange. Every trading post, every 
light fixture, every hinge on every door, 
al' carry a veritable spider web of antenna 
Niles, which in turn are connected to a 
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size .004 German silver wire, completely 
insulated, and running from the ceiling of 
the exchange trading room into this set of 
instruments. You already know the natural 
function of antenna wires is to pick up and 
convey the faintest ether waves to these 
audion amplifiers. Through these, a poten- 
tial too delicate to be detected even by 
the sensitive nerves of the tongue, can be 
amplified or magnified into a hundred 
million volts, if desired. Hence nothing in 
the way of even the most minute of such 
waves escapes. All such disturbances are 
gathered and transmitted to us here over 
the feed -wire and the audions amplify them, 
while the galvanometer records them." 

Noting by his watch that it was now well 
after ten o'clock, the young scientist turned 
eagerly to The -Richest -Man -in -the -World, 
and said, "Trading is now well under way. 
See, the needle of the galvanometer has 
swung to a point at the extreme right of 
the dial. From past observations I know 
this indicates that the strongest thought - 
action on the brains of a majority of the 
men now present on the floor of the exchange 
is the buying thought. This mass - 
thought or cumulative state of mind, 
actuates the electrons of the atoms that 
compose the matter -substance of these 
multiple brains, and this action produces 
a series of electro -magnetic waves which 
are caught up by my secret antenna, dis- 
tributed about the Exchange floor, and 
these waves are carried here, magnified 
into a powerful electrical current by the 
audion amplifiers, and are then indicated on 
the galvanometer, as you see." Stepping 
to a phone and calling up a well-known 
brokerage house, the young man handed 
the receiver to the Croesus and said, "Ask 
the state of the market." Turning from 
the phone, the Croesus said, "The general 
list is up from five to eight points, and still 
going strong." 

For hours the two sat within the narrow 
confines of the steel -walled room, with 
their eyes fixed on the needle of the indi- 
cator. Steadily it held, and through fre- 
quent phone calls, they knew the market 
was climbing-climbing-climbing. Sud- 
denly, with but a scant half-hour of the 
trading period left, the needle was seen 
to falter; slowly at first, then rapidly, it 
began to swing to the left. 

The scientist met the inquiring look of 
the Croesus, and said, "The mass state of 
mind of the personnel of the floor traders 
now present in the exchange room is under- 
going a change. This change in thought is, 
of course, changing the previous state, or 
position of the separate electrons contained 
in the atoms that go to make up the material 
or flesh -muscle -like mass of matter lying 
beneath the skull bone of each, and which 
we call the brain. The very act of re- 
arranging these electrons in the brain of 
these men, throws out an electro -magnetic 
wave and my delicate antenna, secreted 
about the room, is picking up these waves 
exactly the same as an aerial antenna picks 
wireless waves out of the air. These 
thought waves are transmitted to this room 
over the insulated wire and are being ampli- 
fied by these audion amplifying bulbs to 
the point where they can be calibrated, 
measured and read; and the result is shown 
by the swing of the needle on the galvan- 
ometer. From experience and past obser- 
vation, I know the waves now being 
registered are generated by thoughts of 
fear, doubt, suspicion and distrust-such 
always portend a slump in prices." Hastily 
the Croesus called a prominent broker. 
Turning from the phone, he said, "The 
keenest trader in the street just reported 
to me that after an all day climb, profit 
taking and short selling, through fear of 
an adverse legal decision in pending liti- 
gation affecting a leading stock, caused a 
sharp break of several points during the 
last half-hour." 

As trading ceased and the Exchange floor 
became deserted, the needle slowly swung 
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back to zero; the young scientist shut off 

the current and the two strolled silently 

through Battery Park until dusk ; thinking, 
thinking, thinking. 

For a fortnight more, day after day in 

succession, The -Richest -Man -in -the -World 
and the young scientist followed the course 

of the tell -tale needle. Never did it fail 

to indicate, well in advance, a change in 

the trend of thought of the traders and 

just as certainly did a change in the trend 
of prices follow. Rather early one morning, 
a good half hour before trading started, 
the needle was depressed. Later investiga- 
tion disclosed that the Biggest -Bear -Of - 
Them -All was early present in person, 
surrounded by a numerous staff, packed 
around the "Sugar" post, impatient for 
trading to start. Grim, with jaws set and 

dark visaged, plainly he was out to make 
a raid-a raid that carried the price of 

amalgamated Sugar down 25 points. The 
pulsing brain and throbbing temples of this 
super -bear and the mass thought of his 
horde of assistants, all in the same state 
of mind, sent out a veritable flood of 

electro -magnetic waves of the same length, 
density and frequency-all writing an 

unmistakable message on the instruments 
tuned to receive them. 

Late one evening, long after all trading 
had ceased, while the young scientist was 

engaged in making some adjustments for 
the next day's run, he was startled by a 

violent agitation of the needle, which 
trembled on the balance, and then swung 
sharply to the extreme right, and back 
again to the extreme left. What was 
happening? What world event was known 
on the floor of the Stock Exchange? Whose 
brain was there at this strange hour to 
receive the news and generate such monu- 
mental thought waves that threatened to 

wreck the delicate instrument? Had war 
come again? Was a panic impending? 
Mortonby must know. Using his acquaint- 
anceship and former employment on the 
janitor staff as a means of gaining entrance 
to the building, he quickly passed to the 
trading floor and there in the shadow of 

the `Steel" post where Mortonby had 
planted his strongest antenna, stood "Bol- 
sheviki Joe" and "Christian Science John," 
two former fellow workers of his janitor 
days. Scrubber Joe and sweeper John 
stood with verbal horns locked, in one of 
their famous socialistic arguments. At the 
moment of Mortonby's arrival, "Bolsheviki 
Joe" was accusing civilization, humanity 
and Christianity of every crime named on 
even his lengthy calendar. Hissing his 
song of hate, vindictiveness, fear, malice, 
envy and suspicion through a shoe -brush 
beard with all the strength and ardor of his 
huge Slavic hulk, he engendered mountain - 
high electro -magnetic, rough sea, thought - 
waves that made Mortonby fear for the 
safety of the delicate instruments in his 

steel -enclosed laboratory. Patiently, "Chris- 
tian Science John" heard him through and 
then with quietness and firmness that com- 
pletely baffled the Russian, he said, "Joe, 
my brother, you, yourself, say that there 
is but one God and that He is good 
and that He made all. It naturally 
follows that everything real, is good; in 

spite of any temporary sense -testimony to 
the contrary. All-powerful good will ulti- 
mately overcome and destroy all sense of 
evil and when it does, universal harmony, 
peace, happiness and contentment will be a 
realizable and permanent condition." 

When Mortonby returned to his loft to 
close up for the night, he smiled as he 
noted the needle on the dial stood firm, and 
with a wide margin to the right. "Chris- 
tian Science John" was winning the argu- 
ment with "Bolsheviki Joe." 

At the end of a heavy trading day when 
the thought waves had come in clear and 
strong and the needle had ind?ated, far 
in advance, every change in the trend of 
thought, and every change in the trend of 
thought had been followed by a change in 
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Atlanta Boston Cleveland Chicago Minneapolis 

Montreal New York Pittsburgh St. Louis 
San Francisco Toronto 

(You'll find our branch offices in the Telephone Directory) 

Ì Coupon for Catalog of Radio Satisfaction 
Elpal Elsetrls Mfg. G., 1111 Broadway, Mu saisee, PALL 

Please send your interesting catalog of SIGNAL parta 
' and sets to the name and address written on the margin of 

this page. 

SKINDERVIKEN TRANSMITTER BUTTONS 
ARE THE 

BEST 

FOR RADIO LOUD SPEAKERS AND ALL 
SOUND TRANSMISSION AND 

EXPERIMENTAL WORK 
Do not use heavy microphones. They may dampen or 

injure your telepENUINhone PATENT. W Dandle 
only the 

FREE LITERATURE 

Transmitter Button, $1, with diagrams. 5 ohm receivers, $2. 

Induction coils, $2. 
GUARANTEED 

K. ELECTRIC CO., 15 Park Row, New York 



Choke oW that "squaw: 
AFTER all it is not 

always the bad vaude- 
ville actors that "get the 
hook." Many owners have 
found an efficient hook to 
choke off the "squawk" of 
their radio sets and secure en- 
joyable music by adding Acme 
Audio Frequency Amplifying 
Transformers to the ordinary 
detector unit. Acme Trans- 
formers cost but five dollars, yet 
the results are almost marvel- 
ous. Not only do they amplify 
sound, but they bring it natu- 
rally-realistically. They are 
necessary to the proper opera- 
tion of the Acme Clear Speaker 
which enables a whole roomful 
of people to enjoy the broad- 
casting concerts. 

In order to get more than one 
broadcasting station and there- 
by pick out the concert you like 
best, you should also add an 
Acme Radio Frequency Trans- 
former. This greatly increases 
the range of your set whether 
it be vacuum tube or crystal de- 
tector type. This wonderful 
little transformer sells for the 
same price as its twin brother 
the Acme Audio Frequency 
Amplifying Transformer. Your 
set is not complete without 
both these transformers and the 
Acme Clear Speaker. 

The Acme Apparatus Com- 
pany (pioneer transformer and 
radio engineers and manufac- 
turers) also make detector units, 
the Acmefone, Acme C. W. and 
Spark Transmitters, etc. Write 
f o r interesting Transformer 
booklet if your own radio or 
electrical dealer cannot supply 
you. The Acme Apparatus 
Company, Cambridge, Mass., U. 
S. A., New York Sales Office, 
1270 Broadway. 

Type A-2 Acme Amplifying Transformer 
Price $5 (East of Rocky Mts.) 

AC 
for amplification 

Science and 
the trend of prices, The -Richest -Man -in -the - 
World suddenly turned to the scientist and 
said, "I'm convinced; what's your propo- 
sition ?" 

Mortonby was ready. Again the two 
talked until far into the night. They were 
in full accord. A definite plan was agreed 
to, and a bargain made. 

And so it is to be, that, early in the 
new year of 1924, a plan will be put into 
operation that will result in the New York 
Stock Exchange being quickly and perma- 
nently closed. A speculative market with 
wide price fluctuations and operations by 
the "professional" type of trader, or the 
"scalper," will be an impossibility. The 
bulls will find that "a mysterious somebody" 
has invariably acquired most of the floating 
supply of stocks ahead of them. If they 
suddenly turn bears and try to rend the 
thing that dogs their every step and is 
sucking their very life blood, they will be 
chagrined to discover, all too late, that this 
stealthy, colossal something has turned 
first. Although never taking the initiative 
itself, it is, nevertheless, always just ahead 
of every price movement, large or small- 
raking into an apparently insatiable maw 
the bulk of uncountable profits. Bulls and 
Bears, alike, can make no headway in any 
speculative venture. Quiet, orderly and 
natural sales of stocks and bonds resulting 
from bona fide transfers of the actual securi- 
ties for permanent investment purposes, 
progress as usual ; but the volume is not 
sufficient to require the labor of one in 
a thousand, of the employees, brokers, 
and many dependents of the present Stock 
Exchange. 

In the meantime, a quiet -mannered, 
serious -faced, old -young man spends long 
hours supervising a corps of 100,000 em- 
ployees, working in three 8 -hour shifts, 24 
hours a day, checking up and searching out 
the record and history of every real simon- 
pure, bona fide case where anyone, at any 
time, has lost his or her home, position or 
fortune through a speculative transaction in 
any stock listed on the Exchange. As each 
case is proven, full restitution, as far as 
money can restore the loss, is made ; if not 
to the party direct, then to the most inter- 
ested or to the nearest remaining relative 
or friend. All losses for all time, are paid 
back in full. When payments become heavy, 
the supply of profit is easily increased by the; 
mysterious "interest" that absolutely domi- 
nates the market. 

When the personal and corporate for- 
tunes of every member of the Exchange and 
every professional trader, member or non- 
member, are reduced to their original size, 
and when all losses have been repaid wher- 
ever possible, the balance remaining, through 
inability to locate even an acquaintance of 
some of the old losers, will be used in 
paying the expenses incurred in operating 
the Stock Exchange from its opening day 
down to the present ; and thus, in the end, 
everybody will stand even. 

Then the Richest -Man -in -the -World will 
go back to his quiet study ; the young scien- 
tist will publish the whole story, and full 
details of the machine ; everybody will 
readily see the utter impossibility of con- 
ducting a speculative market-all trading 
will automatically cease, and the New 
York Stock Exchange will be no more. 

TALKS FROM SHIP BY RADIOPHONE 
500 MILES AT SEA 

Another long distance wireless telephone 
conversation was reported recently by Cap- 
tain Voldborg of the United States of the 
Scandinavian -American Line. 

For more than five hundred miles, he said, 
he was able to keep in conversation with the 
shore station at Copenhagen. While 450 
miles distant from the Frederick VIII, going 
eastward he talked to the ship's captain. 

With his powerful wireless telegraph ap- 
paratus, he said, he was able to keep in 
touch with Nauen, Germany, until he reached 
a distance of 2,100 miles from that station. 
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fer the 
THANKSGIVING 
DINNEIthear the voice 

¡the Outer World-- 

1-1HE 
finest of soloists 

and orchestras-the 
most interesting and 
amusing of speakers-all 
are at your service, ren- 
dered by the wonderful 
powerofMagnavoxRadio 
the Reproducer Supreme. 

Until you have heard 
a wireless program re- 
produced by the Magna- 
vox, you cannot realize 
the enjoyment that radio 
brings to the home. 

R-2 Magnavox Radio with 
18 -inch horn: this instru- 
ment is intended for those 
who wish the utmost in 
amplifying power; for large 
audiences, dance halls, 
etc $85.00 

R-3 MagnavoxRadiowithl4- 
inch horn: the ideal instru- 
ment for use in homes, of- 
fices, amateur stations, 
etc $45.00 

Model C Magnavox Power 
Amplifier insures getting 
the largest possible power 
input for your Magnavox 
Radio. 
2 stage AC -2-C . $80.00 
3 -stage AC -3-C . 110.00 
When you purchase a Mag- 

navox product you possess an 
instrument of the highest 
quality and service. 

Magnavox products can be had 
of gooddealerseverywhere. 
Write us for copy of new illus- 
trated booklet. 

THE MAGNAVOX CO. 
Oakland, California 

N.Y. Office: 370 Seventh Ave. 

AGNAVOX 
ciCZQ1t? 

s2he J2eroducer SqpremD 



Science and Invention for November, 1922 

New Fire Eésfin. 
gúúsher 

By WM. R. REINECKE 

THE manner in which the first few 
minutes are employed, usually deter- 
mine whether the loss is to be trifling or 

whether the fire has gained such headway as 
to involve the whole premises. 

What do we generally do when we see a 

small fire in our house or place of business? 
Do we tryto put it out? No. We run to the 
nearest fre alarm and we let the fire burn, 
because we believe that the firemen will soon 
arrive and be all sufficient. Over 5o per cent 
of the fires which occur are due to careless- 
ness, and only a small percentage are put out 
by . the fire hose. The majority of the fires 
are' extinguished by first aids, with water, 
blankets or fire extinguishers. 

Many of the patent containers, located in 
various parts of buildings have not been 
inspected for years, and during this time, the 
screws of many of them have corroded to 
such an extent that when they are really 
needed, it is almost impossible to turn the 
handle necessary to open the valves to allow 
the chemicals to run out; in some cases the 
material used will have lost its strength; 
again some of the containers are too heavy 
to be lifted by a frail person; the person not 
having previously been instructed in the 
manner of using it, at the time of need, 
becomes confused, and often loses the entire 
contents even if he has succeeded in opening 
it, or in the case of some extinguishers the 
contents may have hardened or lost its fire 
extinguishing powers, and not have been 
replaced at stated periods. In the late acci- 
dent in the subways in New York it is claimed 
that the fumes from the fire extinguishers 
used gave out poisonous fumes which caused 
many persons entrapped to be overcome. 

What is needed is a fire extinguisher, easily 
handled, even by a child, that does not give 
out any poisonous fumes, is not poisonous, if 
a child should eat the contents, is put up in 
a form that can be instantly opened by any 
one and at once used, without having to stop 
to read instructions telling how to open the 
appliance and that will not be found with its 
strength exhausted when most needed. 

Flamicide, invented by P. A. Maignen, of 
Philadelphia, is a fire extinguisher, which has 
none of the indicated defects. It is simply a 
powder, which can be packed in cardboard 
containers, and can be placed upon a shelf 
or in a drawer in any room or building, and 
if perhaps a child would find it and eat some 
of it no harm would result. 

In a demonstration made before the author, 
kerosene was poured on newspapers and a 
quantity of straw added to make a more 
combustible fire. This mass was then lighted 
with a match, and when the blaze was at its 
height, the writer threw handfuls of this 
powder upon it, and instantly the flames were 
extinguished. Afterwards the glowing em- 
bers were extinguished with water from a 
watering pot. 

There is a peculiar sensation which comes 
over one when this powder is used. Almost 
anyone in the presence of fire which threatens 
to gain is afraid, bewildered, inclined to run 
away for help, maybe to get water, a rug, 
or ring a fire alarm. During all this time the 
fire proceeds and grows by leaps and bounds. 

Here, on the contrary, knowing that you 
have on your shelf a fire extinguisher, a box 
of powder, you go for it, open it in an instant, 
and throw handfuls of it violently on the 
flames. Maybe one handful only puts out 
part of the fire. Another and another hand- 
ful, and the peculiar reaction is this : That 
each time you throw a handful of the powder 
you see that you are extinguishing a part of 

the fire. Instead of feeling like running away 
you go nearer and nearer, as you notice thi 
effects of your work. 

It is the flame that by radiation spreads 
the fire. When the fire is out and the embers 
are glowing, you have plenty of time to get 
water and finish the job. 
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HARGE 
our IiAI( 

B1TTEJ& 
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ENJOYABLE RADIO CONCERTS and maximum receiving range are obtained only when your 

battery is fully charged. 
Don't be bothered with the inconvenience and expense of taking your battery to a service station 

every few days for recharging. The 
,.,,BADI ex ii 

has been designed especially for this purpose. It charges your "A" or "B" battery over night without 

removing from the living room, and is the only rectifier onthe market combiningthe following essential 

HOMCHARGING features: 
1-Simplicity itself-attach to any lamp socket 

and connect battery. 
3-Self-polarizing. Battery may be connected 

either way and always charge. 
3-Fully automatic in operation-gives taper 

charge-cannot overcharge or injure 
your battery. 

4-Safe. All parts entirely enclosed. No danger 
from fire. APPROVED BY UNDER- 
WRITERS EVERYWHERE. 

AN ORNAMENT FOR YOUR LIVING ROOM 

Beauty has been combined with utility in the NEW RADIO HOMCHARGER DE LUXE. The body 

is beautifully finished in rich Antique Mahogany-the base and fittings in a handsome dull gold. 

Equipped with rubber feet, it cannot mar polished surfaces. It harmonizes with the finest living room. 

OVER 50,000 HOMCHARGERS IN USE 

50,000 users have heartily endorsed the HOMCHARGER. Beware of imitations when buying as 
there is only one HOMCHARGER. Insist on the genuine which bears our registered trade name, 

HOMCHARGER. 
Furnished complete. No extras to buy. Price $18.50 at all good dealers, or shipped prepaid upon 

receipt of purchase price. 
Booklet 

i ll,MBat i gf 
the 

yoaNEW 
RADr 

copy 
IO HOMCHARGER DE LUXE in actual colors is FREE for 

the y. 
DEALERS-JOBBERS: Over 150,000 HOMCHARGERS will be sold this fall and winter. Send for 

your copy of "HOMCHARGER Business Builders" and see how you can get your share of this 

business. 

The Automatic Electrical Devices Co. 
116 West Third Street Cincinnati, Ohio 

Largest Manufacturers 

of 

Vibrating Rectifiers in the World 

TYPE "F FOR. WALL MOUNTING 

5-Silent in operation. May be used in the home. 
8-Constructed of the best material-genuine 

Bakelite Panel, Jewell Ammeter, closed 
Core Silicon Steel Transformer. No 
castings used, only the finest stampings 
throughout. UNQUALIFIEDLY GUAR- 
ANTEED. 

7-Only one moving and two wearing parts 
replaceable as a unit at small cost. 

8-Uses Standard 15 Amp. Fuse Plug, obtain- 
able at any electrical store. 

BRANCH OFFICES 
New York Chicago Pittsburgh 

Detroit Dallas 
Philadelphia Los Angeles 

Baltimore Minneapolis Atlanta 
St. Louis Kansas City 

OVER 50.000 IN USE" - 

THE CORRECTLY BUILT RADIO SET 

TYPE S8 (with phones) as illustrated 

Postpaid in U. S. $13.50 
Canada $1 extra 

The Little Wonder Portable Radio Set 
The original complete Crystal Receiving Set, manufactured 
and sold since 1918. Receives Radio telephone broad- 
casting within a radius of from 15 to 30 miles. An Ideal 
Christmas gift for everybody interested in Radio. 

Type S8 (receiving set only) 

Type S8 -B complete with 2000 ohm double head 
phones and complete aerial equipment....$15.00 

IN U. S. A. 

In Canada, $r.00 extra 

The Standard Radio Guide, a book that will answer all 

your questions regarding Radio, and the price is only 60 

cents postpaid. 

Buy from your dealer or order direct from us. 
Send stamp for circular of complete list of Radio 

Apparatus 

RADIO SERVICE & MFG. CO. 
Manufacturers of Complete Line of Radio Apparatus since 1918 

Sales Divison: 507 5th Ave., N. Y. City Factory: Lynbrook, L. I. 
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A ChemistryLaboratoryfor $7.OÒ 
Think of it, fellows ! Here is a real chemistry outfit with regular chemical apparatus that performs those fascinating, actual chemical experiments. 

This outfit is not a toy, put up merely to amuse, but a practical laboratory set, with all the chemicals, apparata and reagents neces- sary to perform real work and to teach the beginner all the secrets of inorganic chemistry. With this outfit we give free a book con- taining a Treatise in Elementary Chemistry, useful data and recipes, and 100 instructive amusing experiments. 

DESCRIPTION OF THE OUTFIT 
The outfit consists of forty-four (44) chemi- cals all C. P. (chemical pure) put up in ap- propriate wooden boxes, glass bottles and her- metically closed jars. The acids are put up in 

glass bottles, with ground -in glass stoppers, and there is a sufficient quantity of chemicals supplied (mostly one to two ounces) enough to make dozens of experiments with each. 
The apparata furnished are all of the best obtainable make and of standard laboratory 

size and shape. 17 pieces of apparata furnished with this outfit. 
The instruction book is a real Chemistry 

Course for the Beginner. Some of the Contents 

are: Division of Matter: This is a Treatise on Elementary Chemistry, and deals with the theory of the Elements, Molecules and Atoms, etc. 

100 EXPERIMENTS 
How to make chemical tricks ; how to make invisible and magic inks ; how to test flour ; how to test soil; how to make chlorine gas and smoke (German War Gas) ; how to bleach cloth and flowers; how to produce oxygen and hydro- gen ; how to make chemical colors ; how to test acids and alkalies, and hundreds of interesting hints and formulas. 

Instruction Book 
CHEMISTRY, 

rôo 
CHEMICAL 

EXPVIIItZENTII 

EXPERIMENTER 

THE L I.l: LABORATORY OlffRr 

DI TORY. 

5A 

$700 

BR rcRY RitgEucrecLEen 

ELECTRO 

Instruction Book 
SANK. 

A TREATISE ON ELEMENTARY 
ELECTRICITY 

100 Electrical Experiments 
TO a vwoR,eO SOH 

"Mlir lay a Etrrtrir Maue" 

CIRO IMPORTING COuAll. 

Al ST Vr NEW YORK e.SA 

Every Fellow Wants 
the 

BOY'S 
ELECTRIC 

TOYS 
The Boy's Electric Toy contains : Enough material to make and complete over wenty-five different electrical apparatus without any other tools except a screw- driver furnished with the outfit. Student's chromic plunge battery, compass - galvanometer, solenoid, telephone receiver, electric lamp. Enough various parts, wire, etc., are furnished to make the following apparatus: Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric ham- mer, galvanometer, voltmeter, hook for telephone receiver, condenser, sensitive microphone, short distance wireless telephone, test storage battery, shocking coil, complete telegraph set, electric riveting machine, electric buzzer, dancing fishes, singing telephones, mysterious dancing man, electric jumping jack, magnetic geometric figures, rheostat erratic pendulum, electric butterfly, thermo electric motor, visual telegraph, etc., etc., 
This does not by any means exhaust the list, but a great many more apparatus can be built actually and effectually. 
With the instruction book we furnish one hundred experiments that can be made with this outfit, nearly all of these being illustrated with superb illustra- tions. No other materials, goods or supplies are necessary to perform any of the one hundred experiments or to make any of the 25 apparatus. Everything can be constructed and accomplished by the means of this outfit, two hands and a screwdriver. 

The outfit contains 114 separate pieces of material and 24 pieces of finished articles ready to use at once. 
We guarantee satisfaction. 
The size over all the outfit is 14 x 9 x 2%. Shipping weight, 8 pounds. "The Boy's Electric Toys" outfit as described, $7.00. Immediate shipment. 

SEND FOR YOUR SET TODAY 
REMEMBER 

JUST CLIP THE COUPON- -DON'T SEND MONEY 
ELECTRO IMPORTING CO., 233 Fulton St., New York City 

ELECTRO IMPORTING CO., ` ELECTRO IMPORTING CO., ^ 
233 Fulton St., New York. I I. 233 Fulton St., New York. 

CHEMICAL 
e 

LABORATORY. Ifd 
me by 

s 
THE I don't i 

[ 
ELECTRÏC TOYSd 

me . Ifp I don'ttllik It 
BOY'S' 

like It I need not accept it. If I want 
i 

[ need not accept it. If I want it I only 
I it I only pay $7.00 plus the few cents 

I 
pay $7.00 plus the few cents express i express charge. charge. 

I 

r [-I 
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Experimental 
Eiectr®©Chemistry 

By RAYMOND B. WAILES 

(Continued from page 657) 
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raised. This is actually the case as can be 
found by a hydrometer reading which indi- 
cates the condition of the battery at the 
time of reading. 

The voltage which the battery will give, 
too, becomes greater as the charging current 
goes on. and is proportional to the specific 
gravity of the electrolyte. 

READING STORAGE BATTERY VOLTAGE 
WITH HYDROMETER 

The voltage of a storage battery can be 
readily computed by using a hydrometer and 
the following formula: 

V=1.85+.917 (S -s) 

Here V is the voltage which the battery 
will produce, S is the specific gravity of the 
electrolyte as found by a hydrometer read- 
ing, and s the specific gravity of water at 
the time the hydrometer reading is taken. 
This factor, s, can be taken as 1.0 in prac- 
tical work. 

It must be remembered that a hydrometer 
reading, say, 1300, means in terms of speci- 
fic gravity, 1.300, or, the electrolyte is 1.3 

times as heavy as water. Similarly, the 
reading of half charge, 1225, should be 
taken as 1.225 in the above formula. 

On discharging, or actual operating of the 
battery, the following change occurs : 

Pb+PbO,+2H,SO.=2PbSO4+2H2O. 
It will be seen that this equation or ac- 

tion is exactly the opposite of the charging 
current. 

GAS BATTERIES 

A simple gas battery can be made from an 
H tube, or two large diameter T tubes 
joined together as shown in Fig. 3. Plati- 
num wires are thrust into the liquid in 
each limb as shown, one twice as far in as 
the other. To the ends of the platinum 
wires are affixed small pieces of spongy 
platinum, which can be taken from a 
magic or instantaneous gas lighter. This 
type of lighter simply needs to be held in a 
jet of gas, when the gas will light, owing to 
rapid aborption of the gas by the metal. 

On passing an electric current through the 
H tube using the battery connected as 
shown, hydrogen gas will collect at the 
cathode and oxygen at the anode. Twice as 
much hydrogen as oxygen will he formed. 
This is due to the decomposition of the 
water of the sulphuric acid by the electric 
current. As soon as the acid surfaces just 
barely touch the tips of the spongy platinum 
electrodes, the battery should be cut out and 
the sensitive ammeter thrown into the cir- 
cuit. A current of electricity will flow 
through the upper wire in the direction of 
the upper arrow. This is the polarization 
current. 

Another type of gas battery can be set up 
per sketch, Fig. 4. Here a battery jar 
containing dilute sulphuric acid holds a lead 
electrode. A glass lamp chimney having a 
stopper and a glass tube, T, at its upper end 
is arranged as shown. The chimney contains 
a lead electrode. Both lead electrodes arc 
led to a galvanometer or sensitive ammeter. 
When the tube T is connected with a rubber 
tube leading from the illuminating gas jet 
in the laboratory, the gas will force the acid 
down the chimney. The tube T should then 
he closed tight by means of a pinchcock. 
The indicating instrument will then indicate 
a current. 

A Telephone 
Receiver for 

The RADIO INDUSTRIES CORPORATION 
have been manufacturing their famous RICO 
TRIPOLE RECEIVERS for some time for radio 
purposes. These phones are made regularly for/ 
2,000 and 3,000 ohms. There has, however, been 
a very large demand for a low-priced 76 -ohm 
Receiver. The Corporation has finally decided 
to place one upon the market at a price that 
every one can afford. A5 A IR.ASSMRTfR AS A RECEIVER 

The illustration shows the exact size of this Receiver. It has practically the same materials 
and workmanship as that used in our expensive RICO radio head sets. 

THE SPECIFICATIONS ARE AS FOLLOWS: 
Aluminum Shell Spool wound with Enameled Wire, 75 ohms Hard Rubber Composition Cap 
Triple Pole Tungsten Magnet Bobbin Heads of Bakelite Non -rusting Sherardized Diaphragm 

Two Nickel -plated Biudiur. Posts. 
This is the Receiver for the Experimenter and Dabbler 

roe STECTIRe WEAR *Om 
list WIRES ] . ,SA 10*, EARS 

This Is THE Receiver 
for the experimenter and 
dabbler, and is far su- 
perior to any 75 -ohm 
watch -ease Receiver ever 
offered before. The mag- 
netism of the tungsten 
magnet is so powerful 
that the entire Receiver 
can be lifted by lta mag- 
netism acme. The work- 
manship is the best 
throughout. 

No. 075-75 OHMS -Full Size $1 

Fill in the coupon be- 
low and send for one or 
more of these wonderful 
watchcase 'phones. 
At an extra cost of 750 
we furnish a singe head- 
band with the 'phone. 
This head -band has our 
regulation sot t rubber 
overuse and will not tire 

you, nor hurt you, even 
if worn for hours. 
We also manufacture 
other Receivers, as 
shown herewith: 

10R 1fSTptó ARM- 
ATIAIS nnDS COILS 

ETt 

THE BIGGEST DOLLAR BUY THAT YOU HAVE EVER SEEN! 
PRICE LIST of other receivers we manufacture: 

No. 20 2000 ohms Double Head Set $6.50 No. 15 1500 ohms Single Head Set 4.50 
No. 30 3000 ohms Double Head Set 7.50 No. 75 75 ohms Double Head Set 6.50 
No. 40 4000 ohms Double Head Set 9.50 Ne. 5 5 ohms Double Head Set 6.50 
No. 50 5000 ohms Double Head S.t 12.50 No. 2 1000 ohms Receiver only 2.50 
No. 60 6000 ohms Double Head Set 15.00 No. 3 1500 ohms Receiver only 3.00 
No. Iii 1000 ohms Single Head Set 4.00 No. 05 5 ohms Receiver only 2.50 

.> 
Radio Industries Corp., 131 Duane Street, New York City. 

Gentlemen: -As per your advertisement, I enclose herewith (Cheek, M. O.) for $ 

for which please send me at once RICO 75 -shot Receiver(s) and Head-band(s). 
You agree to send these to me all charges prepaid. 
Also, please send me your illustrated literature and information about your $350.00 
Prize Contest. 

S. & 1. 11-22 

N:\ ME 

STREET 

CITY STATE 

INDUSTRIES 
CORPORATION 

131 Duane Street, New York 

Send today for illustrated circular of our 

$350.00 PRIZE CONTEST 
entitled 

"What Can YOU Do With RICO Receivers?" 
It shows how to make loud -talkers, amplifiers, etc., all with 

RICO Receivers, but HURRY, as the contest closes on 
October 15th. 

$750 
With Receiver 

A highly improved Crystal Receiving Set, 
insuring very fine tuning. Extremely practical 
for amateurs as well as professionale. Re- 
ceives radio messages and music within a 
radius of 25 to 50 miles. Not a toy. Compares 
with the best crystal sets made. Best 1500 - 
Ohm Receiver made furnished with each set, 
making set complete except aerial wire. Send 
for it today at the special price -$7.50 prepaid. 
Instrument without Receiver, $4.90. 

All orders receive prompt attention. 
Write for Free Catalogue. 

THE TAVEL RADIO COMPANY 
721 Cass Avenue, Room No. 20 Detroit, Mich. 

y "STANDARD" 
VARIABLE 

CONDENSERS 

..,....,-,...e 
construction, show 
even calibration ¡` low resistance 

Excel through sub- 
stantial mechanical 

curve, ti ...G CD'+ and low lead di -elec- 
tric loss. 

Assembled Knock-down 
II Plate Capy .00025+M.F... $2.35 .....$1.85 
23 " .0005 +M.F .. 2.85 2.25 ' 

43 " .001 +M.F .. 3.80 2.90 
63 " " .0015 + M.1' .. 5.50 4.50 

119 
OWL" RHEOSTATS. Alr sur- 
rounded resistance winding; never 
overheats. Resister cannot shirt. 
Only one hole necessary for panel 
mounting. List price $1.0e. 
The most efficient rheostat Will 
not cause noise. Will improve 
your set. Discount to dealers. 

We ship, postage prepaid. upon receipt of price - - - - - 

A11 "Standard" Products are Fully Guaranteed. 
STANDARD APPLIANCE MFG. CORP., 432A East list St., N. T. C. 



 

Opportunity Ad -lets 
YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether sup- plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the month. 

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted. 
Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted. Advertisements for the January issue must reach us not later than November 20. 

The Circulation of Science and Invention is over 160,000 and climbing every month EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y. 

m 

Aeronautics 
Boys, build three-foot model roplane at small cost. 

Write Aero Shop, 3050 Hurlbut Ave., Detroit, Mich. 
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Agents Wanted 
No Dull Times Selling Food-people must eat. Federal 

distributors make big money; $3,000 yearly and up; no 
capital or experience needed; guaranteed sales; unsold 
goods may be returned. Your name on packages builds 
your own business. Free samples to customers-repeat 
orders eure; exclusive territory. Ask nowl Federal Pure 
Food Co., Dept. 60, Chicago. 

Agents Wanted in every city and town to sell standard 
radio apparatus. Attractive discounts given. If inter- 
ested, write us at once stating age and radio experience. 
Wilmington Electrical Specialty Co., Inc., 912 Orange Street, Wilmington, Delaware. 

A Business of your own-Make sparkling glass name 
plates, numbers checkerboards, medallions, signs; big Illustrated book Free. E. Palmer, 513 Wooster, O. 

Agents-Big returns, fast office seller; particulars and 
samples free. One Dip Pen Co., 12 Daily Record Bldg., 
Baltimore, Md. 

Agente, $60 to $200 a Week, Free Samples. Gold 
Sign Letters for Store and Office windows. Anyone can do lt. Big demand. Liberal offer to general agents. Metallic Letter Co., 433Z N. Clark St., Chicago. 

We want men and women who are desirous of making 
$25.00 to $200.00 per week, clear profit from the start in 
a permanent business of their own. Mitchell's Magic 
Marvel Washing Compound washes clothes spotlessly clean in ten to fifteen minutes. One hundred other uses in every 
home. Nothing else like it. Nature's mightiest cleanser. Contains no lye, lime, acid or wax. Free samples make sales easy. Enormous repeat orders -300 per cent profit. Exclusive territory. We guarantee sale of every package. Two other "sight sellers" and eure repeaters give our agents the fastest selling line in the country. No capital or experience required. Baker, Ohio. made $600 last month. You can do as well. Send for Free Sample and 
proof. L. Mitchell & Company. Desk 79, 1302-1314 E. 61st, Chicago, Ill. 

Agents. Cost $5.00, your profit $89.50 transferring monograms on autos, trunks, bags, furniture, etc.; no 
experience, no license, write for free samples. Transfer 
Monogram Co., Inc., 10 Orchard St, Dept. No. 153. 
Newark, N. J. 

Earn big money fast applying gold initials to autos. Every owner buys-$1.35 profit on $1.50 sale-particulars and samples free. Write quick. Lithogram Co., Dept. 
19, East Orange, N. J. 

Free. Formula Catalog. Laboratories, Boylston Budd- 
ing, Chicago. 

Only one aale a day means $200 per month! Five 
ealee, $1,000 per month! Marvelous new adding machine. 
Retails $15. Work equals $350 machine. Adds, sub- tracts, multiplies, divides automatically. Speedy, accu- rate. durable, handsome. Five-year guarantee. Offices, stores, factories, garages, buy one to dozen. A fortune 
for live agents. Write quick for protected territory and free trial offer. Lightning Calculator Co., Dept. W., Grand Rapids, Mich. 

Jaco Sanitary Strops sell on sight to everyone using 
combs. Three dozen, $3.60 delivered; easily sell for $9.00. 
$5.40 profit aule every day. Get particulars quick. Jay 
Company, 113 Jay Building, Washington, New Jersey. 

Risk a postal and learn how to start profitable business 
without capital or experience. $60 weekly easy. Silver- ing mirrors, refinishing tableware, reflectors, plating. 
Complete outfit furnished. International Laboratories, 
Dept. 25, 309 Fifth Ave., New York City. 

Rummage Sales, make $50.00 dally. We start you. 
Representatives wanted everywhere, "Wholesale Dis- tributors," Dept. 32, 609 Division Street, Chicago. 

Agents-Make big money the year 'round selling 
latest New York fashions, so smart looking and low 
Priced Ip 17, 2o 9oW West 

n can 
Street, 

buying.e 
York City. 

Sell 

Co.. 

Sell the latest nationally approved cooking utensil, 
the Squire Broiler Sells on sight. Convenient to' carry 
and show. $90 profit weekly easy for live agents. 
Get full . details from A. J. Squire Mfg. Corp., 280 
Madison Avenue, New York. 

We want you to sell radium lighted articles "that 
shine In the dark." Demonstration means a sale and 
large profits. Demonstration outfit free. Radium Appli- 
cation Company, 44 Paterson Street, Jersey City. N.J. 

Money -back guarantee makes Premier Sharpener fastest 
seller. Hundreds getting rich. Tau can. Write Premier 
Mfg. Co., 819 E. Grand Blvd.. Detroit, Mich. 

Wanted. General Agents-or Managers of Good Live 
Crews, to sell our Super -Bag. This bag sells on sight 
with a good profit. For particulars, write to Presto 
Bag Co., 81 So. Howard Street, Akron, Ohio. 

We wish representatives in every community to secure 
subscriptions for Science and Invention, Radio News, and 
Practical Electrcas. This Is a wonderful opportunity for 
Amateur Radio Enthusiasts to make big money quickly. 
Write Experimenter Publishing Co., Inc., 53 Plark Place, 
New York City. 

Agents. Our soap and toilet article plan Is a wonder; 

Set 
our free sample case offer. Ho -Ro -Co., 138 Locust, 

t. Louis. 
Great Profits Assured capable men joining immediately 

national organization for Evenflo Self -filling Ink -pencil 
Pen. Writes with ink instead of lead. Send for Profit 
Proposition. Evenflo Pen Company, Dept. 63, Grand 
Rapids, Mich. 

Agents Wanted (Continued) 
Ambitious men, write today for attractive proposition. selling subscriptions to America's most popular automobile and sportsman's magazines. Quick Sales. Big profits. Pleasant work. Digest Pub. Co., 9541 Butler Bldg., Cin- cinnati, Ohio. 
310 a Day and More, our new book, shows clearly how you may gain sure success and large profits selling Guar- anteed Hosiery and Underwear factory to family. It is Free. Write today. C. Jr D. Company, 37-E Grand Rapids, Mich. 
Make $25 to $50 week representing Clow's Famous Philadelphia Hosiery, direct from mill-for men, women, children. Every pair guaranteed. Prices that win. Free book "How to Start" tells the story. George Clews Com- pany, Desk 27, Philadelphia, Pa. 

Agents-Best seller; Jem Rubber Repair for tires and tubes; supersedes vulcanization at a saving of over 800 Per cent.; put it on cold, It vulcanizes itself in two minutes, and Is guaranteed to last the life of the tire or tube; sells to every auto owner and accessory dealer. 
addressFor r Amazon Rubrs 

how 
ber Co..e Dept 601, 

and 
Philadelphia, 

sample, 
a. 

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 Monogram Co., Dept. 71, East Orange, N. J. 
Live Agents make $10 Day selling Eureka Strainer and Splash Preventer for every water faucet. Takes on sight. Widely - advertised and known. Get details today. A. J. Seed Filter Company, 73 Franklin, New York. 
Start little mall order business anywhere. Home employment evenings. Stamp brings Instructive booklet. Bernard Pier, 72 Cortlandt Street, New York. 
$5 to $15 Daily Easy-Introducing New Style Guar- anteed Hosiery. Must wear or replaced free. No capital or experience required. Just show samples, write orders. Your pay in advance. We deliver and collect. Elegant outfit furnished, all colors and grades, including silks- 

wool and heathers. Mac-O-Chee Mills Co., Desk 2811, Cincinnati, Ohio. 
Make $50 weekly plating, refinishing, oxidizing, on nickel, silver, copper, steel, for automobile and household 

lines. Lane-Metalcrefta, 28 Wbst 22nd Street, New York. 
$60 weekly refinishing, staining, gilding of furniture, 

automobiles. picture frames; making varnishes. stains, 
polishes. Billiard Jampel Chemical Co., 210 East 22d 
Street, New York. 

No capital needed; no canvassing required; regular 
income earned in spare time selling all nationally 
advertised correspondence courses at half price; experi- 
ence unnecessary. Economy Educator Service, 18641 
Broadway, New York. 

300 per cent Profit; Selling Kleanrite Magic Clothes 
Washing Compound. Bells, 25c; Profit, 19e. Sample 
free. Bestever Products Co., 1941-W Irving Park, 
Chicago. 

Old worn out casings will give 3 to 5 thousand miles 
more service with Insyde Tyree. Positively prevent 
punctures and blowouts. Double tire mileage-any tire, 
old or new. Use over and over again. Low priced. 
Agents wanted. American Accessories Co., B 884, Cin- 
cinnati, Ohio. 

Agents-Sodereze; we are paying $2 an hour taking 
orders for this newest invention; send for free outfit 
and samples. American Products Co., 7941 American 
Bldg., Cincinnati, Ohio. 

Books 
Perpetual Motion, by Percy Veranee. A history of the 

efforts to discover same from earliest days to the present, 
together with a scientific discussion regarding the possi- 
bility of its ultimate achievement. Profusely illustrated, 
357 pages. Price postpaid, $2.00. The Enlightenment 
Specialty Co., 305 Fourth St., Edwardsville, Ill. 

Back losses of this and other magazines supplied by 
Boston Magazine Exchange, 107 Mountfort St.. Boston. 

V brat ions - Light -Color -Sound. Literature Free. 
Stevens Publishers, 242 Powell Street, San Francisco. 

Diseases and Their Innate Healer. Book, 50e. Arthur 
Stevens, Wauseon, Ohio. 

Hypnotism-Astounds, Controls others, 25 easy lessons, 
$1; "Mindreading" (any distance), 30e. Science Insti- 
tute, 9E1014 Belmont, Chicago. 

Think! A book that teaches you to Think con- 
structively; It Increases Faith, Hope, Love, Success. 
Postpaid, $1. John James, Publisher, Box 912, Nash- 
ville, Tenn. 

Books. All Kinds. Lists. leigenes, 82441 Post Street, 
San Francisco. 

Automobiles 
Automobile Mechanics. Owners, Gara emen, Repair- 

men, send for free copy America's Popular Motor Magazine. 
Contains helpful instructive information on overhauling, 
ignition wiring, carburetors batteries, etc. Automobile 
l)igest11(541)1eButleroBldgl.. CincinnatL11111111111131111111111111111111,111111111.,1.11, 

Correspondence Courses 
Used Correspondence Courses only one -quarter original 

Price. Bargain Price list, 1,000 courses free. Used 
courses bought. Students Exchange, 45 West 42d Street. 

Correspondence Cournen at less than half original prices. 
Any school, any subject, for men or women. Bulletin 1078 
free. Used Courses bought Instruction Correspondence 
Exchange, 1966 Broadway, N. Y. 

Dollars Saved. Used correspondence courses of all 
kinds sold rented and exchanged. List free. (Courses 
bought.) Lee Mountain, Plsgah, Alabama. 

Business Opportunities 
668 Ways to Make Money -2,716 Formulas, "Encyclo- pedia Business Opportunities." 3 volumes, $1, Ideal Book Shop, 5501-EV, North Robey, Chicago. 
Become a Landscape Architect.. Dignified, exclusive, uncrowded profession offering fine money -making oppor- tunities. $5,000 yearly incomes common. Easy to master through our correspondence course. Established 1916. Get information today. American Landscape School, 66-M, Newark, New York. 

Chemical Expert will furnish formulas and trade secrets. All lines. Lists free. W. L. Cummings, Ph. D 238 Gordon Ave., Syracuse, N. Y. 
Prepare-Sell Your Own Products-Formulas, Trade Secrets. Interesting catalog free. D. Thaxly Co., Wash- ington, D. C. 
Enter a New Business. Earn $3,000 to $6,000 yearly in professional fees making and fitting a foot specialty, openings everywhere with all the trade you can attend to; easily learned by any one at home in a few weeks at small expense; no further capital required; no goods to buy; job hunting, soliciting or agency. Address Stephenson Laboratory, 18 Back Bay, Boston, Mass. 
Central Indiana Manufacturers now marketing an en- tirely new Auto Accessory that makes night driving safe eliminating glare from approaching headlights, want general sales managers to open branch office, handle exclusive ter- ritory and manage salesmen. Some investment necessary. Profit possibilities practically unlimited. Ray Filter Auto Co., Marion, Ind. 
Join National institute Inventors. 8 E. 14th Street, New York City, strong protective membership society. Will secure, develop, manufacture, market patents. Dues, $10. Booklet free. 
Dollars yearly In your backyard. No mushroom dope. Particulars free. Metz, 313 East 89th, New York. 
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N. Y. City. 
Make $16 daily in manufacturing Meerschaum pipes. This 1s a one-man proposition. Send $2 money order for details. G. Hielscher, Ill W. Main St., Seattle, Wash. 

Good Income spare time refinishing chandeliers, brass beds, autos by new method. Experience unnecessary. Write for free samples showing finishes. Gunmetal Co., Ave. "D," Decatur, Ill. 
Make Big money manufacturing marble, onyx, agate, tile, more beautiful than genuine at coat of about 10e square foot. Marble face brick any color, $15 thousand- sell, $75. Experience unnecessary. Money back guar- antee with all expenses incurred if you cannot make products listed by following my instructions. Send for sample and list. B. F. Spencer, Elsinore, Calif. 
Make money with your camera. Booklet free. Lancas- ter, il5P North Main, Los Angeles, Calif. 
$75 to $150 a week made by operating 10 of our Lucky Photo Venders-the new 5c play trade booster. You simply lease the machines to dealers-we show you how. Little Capital starts profitable business. Exhibit Supply 

,Co, ,,50 s,ea, sDabrn Sce 

Dog Owner's Text Book Free; expert advice on proper care, training and feeding. Free with 3 month's trial subscription to America's popular dog and hunting maga- zine. Send 25c today (coin or stamps). "Sportman's Digest, 541 Butler Bldg., Cincinnati, Ohio. 
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Duplicating Devices 
"Modern" Duplicators save Time, Labor and Money. Gets Business. Reproduces Typewritten or Penned Letters, Drawings, Lessons, Music, Menus, Bids, Notices, Specifications, Maps or anything in one or more colors. Prinlto 

rptou Special 
o 

Free $2.25 u 
minute. 

Free, B. J. Durkin -Reeves Co., Pittsburgh, Pa. 
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Educational-Instruction 
Used Correspondence Courses only one -quarter original price. Bargain price list, 1.000 courses free. Used courses bought. Students' Exchange, 45 West 42e1 Street, New York. 
Correspondence Courses, all schools, sent on approval. 

We save you half cost or more. Authorized distributors 
of 80 courses. We buy used courses for cash. Free catalog. Economy Educator Service, 1664U Broadway, 
New York. 

$100 weekly. Manufacturing automobile specialties, re- painting, retrimming automobiles, easily learned at 
1Iome, Modern methods, Indepensable to all automobile 
trades people, Motorist, etc. Fred De Wilde, Sheboygan, 
Wis. 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and ecientlfle authority, will teach you. 
Our home study correspondence course fits you to take a 
position as chemist. See our full page ad on page 629 
of this Issue. Chemical Institute of New York, 140 
Libertiv Strst¡ New York City. 

Song Writers 
Song Writers, send me one of your poems today on any 

subject, I will compose the music. Frank Radner, 6048 
Prairie Avenue Deist 645, Chimp. 
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Stamping Names 
Make $19 a Hundred stamping names on keycheeks. 

Send 25c. for sample and particulars. Ex Kaytag Co., 
Cohoes, N. Y. 
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Chemistry 
Chemicals: November specials. List free. H. Tor- 

bohm, 415A McDonough Street, Brooklyn, N. Y. 

Full set of International Correspondence Schools Chemi- 
cal Lib-ary. Brand New. Sacrifice at $19. R. Wailes, 
3118 -14th, Washington, D. C. 

How to Make and Use Small Chemical Laboratory, 100 
pages. fully illustrated. Construction of laboratory furni- 
ture, electric furnace, chemical balance and other 
apparatus; inorganic chemistry, novel experiments, glass 
blowing. etc., fully explained, 75e prepaid. Send for 
new illustrated catalog of Reduced Prices on laboratory 
supplies and scientific books; free. D. Altman Company. 
225 East 110th Street. New York. 

Learn Chemistry at Home. Dr. T. O'Conor Sloane. 
noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take a 
position as lÌ our full -page page 629 of 

s issue. Chm!cal stitute of w York, 140 Liberty 
Street, New York City. 

Chemical Science. 50e. per year. Three copies 25e. 
Swedesboro, N. 3 

Exchange 
Bargain-Struver DA3 receiving set with detector tube 

for $25. Send money order to Gray Art Studio, No. 4221 
W. 22d Street, Chicago, Ill. 

For Sale-No. 5 Power's Movie Projector with motor, 
4,000 feet Film and Accessories, $75 cash; no exchanges. 
George Jewell, Woodhaven, N. Y. 

For Sale-I. C. S. Electrical Engineering Course. 
Bargain. 0. C. Nord, 1430 E. Lewis Street, Ft. Wayne. 
Ind. 

Will swap books, etc., for chemicals, apparatus. H. 
Muir.,,, Rocanville, Sank, 

,,,, 
Canada. 

For Inventors 
Inventors! Write to U. S. Patent Office for free copy 

of 'Information Concerning Patents,' then engage a 
competent Lawyer to protect your ideas. Ralph Burch. 
Patent Lawyer, 5 Jenifer Bldg., Washington. 

Get Patents Yourself, sell them yourself. Application 
blanks and full instructions $1. Theodore A. Cutting. 
Campbell, Calif. 

Inventors and Manufacturers, for developing your in- 
vention, designing and constructing automatic machinery 
labor-saving devices for all purposes, coin -controlled 
beverage and food dispensing machines, consult John 
Frick. Mechanical Engineer. 1105 Arch Street. Phila- 
delphia. 

"Inventors' Guide" free on request; gives valuable 
s. Write Frank 

LLeederman, Registerd ednPatentor 11Attorney, 17 Park Row, 
New York. 

Inventors, protect yourselves. Record idea before ex- 
posing it to anyone, even myself or other 

Park Row, 
Klein 
N Cons. Eng. Reg. Patent Attorney, 

York. 
Chemical Service or Laboratory Service. Your chemi- 

cal problem solved and working formula furnished $5. 
Write me. W. Stedman Richards, Consulting Chemist, 
Box 2402, Boston, Masa. 
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Formulas 
500 Formulas. Resileering Mirrors - Renewing Dry 

Batteries -10 Luminous Paints, 25c. Ideal Book Shop, 
5501-EF, North Robey, Chicago. 

3,000 Formulas -368 pages, 85e. Ideal Book Shop, 
5501LE, North Robey, Chicago. 

Free - Formula Catalog. Laboratories. Boylston 
Building, Chicago. 

20,000 Formulas and Trade Secrete -540 pages $1.25. 

Hillside Laboratories, 7021B South Winchester. Chicago. 

500 Formulas -25e. Englewood Book Shop, 7021B 
s Southl1, 

Winchester.,,, 
Chicago. 

For the Home 

Midget Weather Bureau, scientifically forecasts weather 
hours advance. 25e (coin). Adolph Lock, E-3018 Taylor, 
Chicago. 
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For the Photographer 
Have You a Camera? Write for free sample of our big 

magazine, showing how to make better 
pCamesa nd 

earn 
House, money. American Photography, 

Boston 17, Maas. 
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Games and Entertainment 
Tricks, Puzzles, Jokes, Magical Apparatus. Plays, Stage 

Supplies, Mind -Reading Acts and Sensational Escapes. 
Send 10e. for 160 -page illustrate 

549 
1922 professional roion e.l 

cata- 
logue. Oaks Magical Co., Dept. 

Health 
Tobacco Habit Quickly Cured. Any form, 25o (silver). 

Adolph Look, F-3018 Taylor, Chicago. 
Become a Laboratory Expert-Learn Interesting, Profit- 

able Profession of Bacteriology, Microbiology. Extension 
and Residential Courses. Diplomas-degrees granted. 
Help secure ti6Cen34s1eu students. Send today for free peg prospectus. 
Physicians and Surgeons College of Microbiology, 951 

Belden Avenue, Chicago. 
Pyorrhea (Rigg's Disease, Bleeding or Swollen Gums). 

Hundreds have been helped by "Pyorrdent, the suc- 
cessful home Pyorrhea treatment. Purifying, healing, 
preventative. Full month's treatment, consisting of a 
very beneficial massage paste and an antiseptic tooth - 
cleansing paste to be used In place of your ordinary denti- 
frice, together with full directions for treatment. $1 post- 

Co., 439 Seventh St., Brooklyn, N. Y. 
free Pyorrdent Mfg. 

Tobacco or Snuff Habit Cured or no pay; $1.00 U cured. 
Remedy sent on trial. Superba Co., S. A., Baltimore, Md. 

Help Wanted 
Used Correspondence Courses, only one -quarter original 

price. Bargain price list, 1,000 courses free. Used courses 
bought. Students' Exchange, 45 W. 42d Street, New York. 

Detectives can earn big money. Excellent opportunity. 
'travel. Great demand everywhere. Experience unneces- 
sary. Particulars free. Write. American Detective Sys- 
tem, 1968 Broadway, N. Y. 

Silvering Mirrors, French Plate Taught; easy to learn: 
immense profits. Plans free. Wear Mirror Works. Excel- 
sior Springs, Mo. 

Earn $110 to $250 monthly, expenses paid, as Railway 
Traffic Inspector. Position guaranteed after 3 months' 
spare time study or money refunded. Excellent oppor- 
tunities. Write for Free Booklet G-57, Stand. Business 
Training Inst., Buffalo, N. Y. 

Earn $25 Weekly, spare time, writing for newspapers, 
magazines. Experience unnecessary: details free. Press 
Syndicate, 5865 St. Louis, Mo. 

Be a Detective: Excellent opportunity; good pay: 
travel. Write C. T. Ludwig, 1417 Westover Bldg., Kansas 
City. Mo. 

Be a Mirror Expert. 53 to $10 a day; spare time home 
at first; no capital; we train, start you making and silver- 
ing mirrors French method. Free Prospectus. W. R. 
Derr, Pres., 26 McKinley St., Baldwin, N. Y. 

Detective and Finger Print Expert opportunities. Par- 
ticulars free. Write Wagner, 186 East 79th Street, New 
York. 

Make Money in spare time mailing letters. Men, write 
now, enclosing stamped addressed reply envelope. Nor- 
mande R Dept., 147 W. 23d Street, New York. 

U. S. Government continually needs men-boys over 17. 
Permanent steady positions, $92 to $190 month. No 
strikes or layoffs. Easy. pleasant office or outside work. 
Quick, steady raise. Paid vacation, Common education 
sufficient. Pull unnecessary. Write immediately for 
free list positions now open to you. Franklin Institute, 
Dept. 325, Rochester, N. Y. 

Firemen, Brakemen, Bagºagemen, Sleeping car, train 
porters (colored), $140-$200. Experience unnecessary. 
897 Railway Bureau. East St. Louis, Ill. 

Big money made silvering mirrors. Plating and refinish- 
ing metalware, autos. chandeliers, headlights. Inde- 
pendence assured steady workers. Capital or experience 
unnecessary. Outfits furnished. N. Decie Laboratories, 
1133 Broadway, New York. 
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Languages 
WorldRomic System, Masterkey to all Languages. 

Primera, 15 languages, $1.94 each language; Arabic, 
Chinese, Danish. Dutch, English, French. German, Itallan, 
Japanese, Panjabi, Poliato, Portuguese, Russian. Spanish, 
Swedish. Pronunciation Tables. 02 languages, 30e each 
language. Languages Publishing Company. 8 W. 40th 
Street, New York. 

Mail Order Business 
$50 week evenings-I made it. Mail Order business, 

booklet for stamp tells How. Sample and plan, 25e. 
Free, 12 articles worth $3. Al Exp. Scott, Cohoes, N. Y. 
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Miscellaneous 
Are you Interested in the relationship of Vibration and 

Color to your Life? Forceful facts free. Robert Knox, 
Box 728, San Francisco, Calif. 

We specialize in Advertising -Pencils. Sample. with 
your ad. imprinted In gold, 10e. Musial & Co.. 423 
Walnut St., Yonkers, New York. 

Spencer Turken, half turkey and half chicken, turkey 
swat, average 200 eggs. Photo booklet, 10e. Spencer. 
R.1 Santa Cruz, Calif. 

Motion Pictures-Motion Picture Plays 

Fortunes made in this Business. Small capital needed. 
Opening everywhere. Complete theater outfits sold on easy 
payments. Experience not required. Catalog free. 
Monarch Theater Supply Co., Dept. I', 724 So. Wabash 
Ave., Chicago, Ill. 

Wanted. Men and women ambitious to make money 
writing Stories and Photoplays. Send for wonderful Free 
Book that tells how. Authors' Prow Dept., 131 Auburn, 
N. Y. 

$35 Profit Nightly. Small capital starts you. No ex- 
perience needed. Our machines are used and endorsed 
by Government Institutions. Catalog free. Atlas Moving 
Picture Co., 470 Morton Bldg., Chicago, Ill. 

Motorcycles-Bicycles 
Don't buy a Bicycle Motor Attachment until you get 

our catalogue and prices. Shaw Mfg. Co., Dept. 6. Gales- 
burg, Kansas. 

Used parts for all motorcycles cheap. State manta. 
Schuck Cycle1 Co.. 1922 Westlake. Seattle, Wash. assssss'111111,.,,,111,. 

Musical Instruments 
Violins, deep, mellow, soulful, on credit. Easy terms 

for wonderful instrument. Get details today. Gustav A. 
Henning, 2424 Gaylord St.,11 Denver, Colo.11 

111 ..1 

Novelties 
Sneeze Powder, greatest funmaker on earth. Bottle, 10a. 

Geo. Fennsr, 2401 Jefferson1.111Louisvllle1,111 Ky.11111,11,,,,,,,,,,,,,,11,,,,1,,. 

Printing 
Everything Printed. Long run specialties. Samples. 

Quality Printery, Marietta. Ohio. 
.1111111 ,1111111 

Salesmen Wanted 
57 miles per gallon made with new patented gasoline 

Vaporizer. Write for particulars. Vaporizer Co., Puk- 
wane, S. Dak. 

Patents 
Inventions Wanted. Cash or royalty for ideas. Adam 

Fisher Mfg. Co., 205 St. Louis, Mo. 
Patents, Trade -Marks -30 years of confidential ser- 

vice, expert advice, prompt action, reasonable fees. Send 
for Free Book N. 62. Edgar Tate & Co., 245 Broad- 
way, N. Y.: 635 F St., N. W.. Washington. D. C. 
1.1, 1,,,,1 1,1,1 1,1 l, 1, 1,,,,,1,,,,,,,,,1,,,1,,,,11,11111,1,,,,,,, 1,,,,1,1,,,,,,,,,,,1111,,,,,,11, 1,1111111,111,111,11111 

Patent Attorneys 
Inventors: Protect your invention through A. 31. Wilson, 

Inc., Washington, D. C. Over twenty years of efficient, 
expert, confidential service. Spilled in Radio -Electrical. 
Chemical and Mechanical fields. Our 1922 illustrated 
booklet, giving much necessary and very useful informa- 
tion which every inventor should know, will be sent 
free upon request. Prompt and careful attention. Highest 
references. Moderate fees. Send aketuh or model for our 
careful opinion and preliminary advice. Write today to 
A. M. Wilson, Inc. (Radio 3 ARM, 312 Victor Bldg., 
Washington, D. C. (Successor to business established 
in 1891 by A. M. Wilson.) 

Inventors should write us for our book, "How to Obtain 
a Patent, which clearly sets forth what may be patented 
and the necessary steps to protect an Invention. It de- 
scribes the procedure in Patent Office and tells about 
assignments, licenses and trade -marks, and gives many 
useful facts about patents which every Inventor should 
know. Many persona well versed In patent Scatters have 
pronounced the book the best of its kind they bave ever 
read. It Is written so you can understand It. Copy sent 
free upon request. Talbert & Talbert, Patent Lawyers. 
458 Talbert Bldg., Washington, D. C. 
Inventore al ed. Ideas developed and patented. Practice 
in all courts and departments. C. E. Richardson, 30 Albee 
Bldg., Washington, D. C. 

Patents Procured. Trade -Marks Registered. A com- 
prehensive, experienced, prompt service for the protection 
and development of your ideas. Preliminary advice 
gladly furnished without charge. Booklet of information 
and form for disclosing idea free on request. Richard 
B. Owen, 130 Owen Building, Washington. D. C., or 
2278-T Woolworth Bldg.. New York. 

Patents. Protect your rights. Before disclosing Inven- 
tion write for booklet and blank form, Evidence of Concep- 
tion, to be signed, witnessed and returned with rough 
sketch or mode] of your idea, upon receipt of which I will 
promptly give opinion of patentable nature and Instruc- 
tions. No charge for preliminary advice. Highest refer- 
ences. Prompt, personal attention. Clarence C. O'Brien, 
Registered Patent Lawyer, Southern Building, Washington, 
D. C. 

Monroe Miller, Ouray Building, Washington. D. C., 
patent attorney, mechanical and electrical expert. Best 
quality of work and results. Moderate charges. 

Inventors-Send for form "Evidence of Conception 
to be signed and witnessed. Form, fee schedule, informa- 
tion free. Lancaster & Allwine, 242 Ouray Building, 
Washington, D. C. 

Inventors. Before disclosing your idea to others write 
for our "Evidence of Disclosure" form. Send sketch or 
model of your invention for examination and advice. 
Ask for free book, "How To Obtain a Patent." Avoid 
dangerous delays. Write today. Merton -Roberts & Co., 
188 Mather Bldg., Washington. D. C. 

Patents Secured. Prompt service. Avoid dangerous 
delays. Send for our "Record of Invention" form and 
Free Book telling How to Obtain a Patent. Send sketch 
or model for examination. Preliminary advice without 
charge. Highest references. Write today. J. L. Jackson 
& Co., 249 Ouray Bldg, Washington, D. C. 

Exact expenses quoted in advance. Moderate charges. 
No extras. Applications satisfactorily prepared or money 
returned. Submit data. Lynwood B. James, 893 McGill 
Bldg., Washington, D. C. Established 1913. 

Inventions Patented. Trade -Marks Registered; reason- 
able charges; prompt service; plait advice; request de- 
tailed information. Jaynes ez Jaynes, 720 Kellogg, 
Washington. D. C. 

Patents. Trade -Marks, Designs and Copyrights-Regis- 
tered firm of attorneys -at -law. Careful, prompt personal 
service assured. Moderate fees. S'uil information free 
upon request. Gross & Collings. 608 Ouray Building. 
Washington. D. C. 

Inventors write me about patents. My fees payable 
monthly. Booklet free. Frank Fuller, Washington, D. C. 

Patents-Prompt, personal efficient service by an at- 
torney -at -law, skilled in all branches of Patent Practice. 
Over 18 years actual experience; full Information upon re- 
quest. B. P. tiishburne, 330 McGill Bldg., Washington, 
D. C. 

Patente. Send for free booklet. Highest references. 
Best results. Promptness assured. Send model or draw- 
ing for examination and opinion. Watson E. Coleman, 
patent attorney, 624 F St., Washington, D. C. 

Inventors. Send sketch or model of invention for 
opinion concerning patentable nature and exact cost of 
patent. Book, How to Obtain a Patent," sent free. 
Tells what every inventor should know. Established 
twenty-eight years. Highest references, prompt service, 
reasonable charges. Chandlee & Chandlee, 441 Seventh. 
Washington. I). C. 

Millions spent annually for Ideas! Hundreds now 
wanted! Patent yours and profit! Write today for free 
books-tell how to protect yourself, ]tow to invent, ideas 
wanted, how we help you sell, etc., 

212 D. Patent 
Dept., 

American Industries, Inc., 
Patents. Trade -Marks. Moderate Fees. Easy pay- 

ments. Eugene Stevens, Jr., 380 Barrister Bldg., Wash- 
ington, D. C. 

Herbert Jenner, Patent Attorney and Mechanical Ex. 

Pert 624 . 
and exact coat.n Send! for circular. 

if patent 

U. S. and Foreign Patents Procured. Validity Reports, 
Infringement Suits, Experting, Over Forty Years Actual 
Experience If you have a new invention whit' you wish 
to patent, you can write to us fully and freely for advice 
in regard to the best way of obtaining protection, how to 
proceed, etc. Fred G. Dieterich & Co., Patents and Patent 
Causes, 667 

D 667ray Building. Opposite U. S. Patent Office, 

Wash 

Song Poems Wanted 

Song Poems Wanted. Submit manuscript to New Era 
Music Co., 117 St. Louis, Mo. 

Write the Words for a Song. We compose music. 
Submit your poems to us at once. New York Meted'J 
Corp., Fitzgerald Bldg., New York. 

Wonderful proposition for song. poem or melody writers. 
Ray Hibbeler, D115, 4040 Dickens Ave., Chicago. 
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Aspirin 
Say "Bayer" and Insist! 

Headache 
Lumbago 
Rheumatism 
Pain, Pain 

Accept "Bayer Tablets of Aspirin" only. 
Each unbroken package contains proper 
directions. Handy boxes of twelve tablets 
cost few cents. Druggists also sell bottles 
of 24 and 100. Aspirin is the trade mark of 
Bayer Manufacture of Monoaceticacidester 
of Salicylieacid. 

Unless you see the name "Bayer" on 
package or on tablets you are not getting 
the genuine Bayer product prescribed by 
physicians over twenty-two years and proved 
safe by millions for 

Colds 
Toothache 
Earache 
Neuralgia 

`Health 
brought 

me 
Beauty" 

"My friends had used 
Renulife Violet Ray suc- 
cessfully for neuritis, (my 
ailment), rheumatism, 
blood and nervedisorders. 
"I was persuaded to try 
this new, scientific treat- 
ment -the relief from 
pain overjoyed me and in 
addition, my friends say 
I'm actually beautiful 
now." 

Vintrate olet Ray 
saturates the body with 
highly therapeutic elec- 
tricity, reaches the source 
of the ailment and aids 
nature in bringing back 
health, vigor and energy. 
If you are suffering from 
any ailment, or if you 
lack a fine clear com- 
plexion, write for full in- 
formation. Renulife has 
proved a blessing to 
many. You owe it to 
yourself to try this mod- 
ern treatment. 

Renulife 
Electric Company 

1119 Newberry Bldg., 
Detroit, Mich. 

(In Canada, Pitt St., E. 
Windsor, Ont.) 

SEX 
Facts other sex books don't 
dare discuss are plainly told in 
" WhereKnowledgeMeans 
Happiness." Creates a new 
kind of married love. One 
reader says: 
It contains more real informa- 
tion than ad other sex books put 

From "Where Knowledge together. 
Means Happiness." Sent in plain cover, by re- 

turn mad, for $1.00, cash, 
Copyright 1921 money order, check or stamps. 

COUNSEL SERVICE, Dept. 39, 257 W. 71st Si, New York 

Office Devices 
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ClearTone 
FOI?f4 Save Half on office machines, equipment, addressers, multigraphs, duplicators, dictaphones -Pruitt Company, 172 North Wells, Chicago. 
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Personal 
Exchange cheery letters with new friends! Send stamp. Betty Lee, Inc., 4254 Broadway, New York City. 
Your Horoscope, business, changes, social. matrimonial 

prospects. Send birth date and 10e (stamps) for remark- able test reading. Zanya, 202-F West 105th Street, New York. 
Study Human Nature, know people, make more money. 

Send 10e for "Personal Power," a little book that points the way. Address, Progress League, 31-A.G., Union Square, New York, N. Y. 

d lolly 
o e t 

friends. Fun! Senstnp. Eva 
letters 

Box 908, Jacksonville, a 

Phonographic Supplies 
Build Your Own Phonograph. Big saving. Pleasant, instructive work. Complete instructions, blue -prints, etc., absolutely free. Write today. Associated Phonograph Co., Dept. AP -12, Cincinnati, Ohio. 
Build your Phonograph. Quality phonoparts. Famous 

Serenado Motors. Also original Perfection Motors. Elec- trio Motors, tonearms, reproducers, amplifiers, case mate- 
rial, accessories. Free, blue -prints and building instruc- 
tions. Big saving. Wonderful results. Prompt delivery. 
Catalog mailed for 10e. Hoosier Manufacturing & Supply 
Co., 321 Baldwin Block, Indianapolis, Ind. 
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Photo Developing 
Special Trial Offer. Any size Kodak film developed for 

5c.; prints Sc. each. Over -night service. Expert work. 
Roanoke Photo Finishing Co., 255 Bell Ave., Roanoke, Va. 
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Postcards and Pictures 
"Zee Beautiful Girl Pictures." to wonderful poses, 

$1.00; 18 Special, $2.00. Real "Taken from Life" 
photographs. Money refunded if dissatisfied. Bairart 
Co., 848, St. Louis, Mo. 

Short Stories, Manuscripts Wanted 
Earn $25 Weekly, spare time, writing for newspapers, 

magazines. Experience unnecessary; details free. Press 
Syndicate, 566 St. Louis, Mo. - - 

Short Stories, poems, plays, etc., are wanted for pub- lication. Literary Bureau, 165 Hannibal, Missouri. 
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Stamps and Coins 
Stamps -20 Unused, all Different. Free. Postage, 3c. Mention paper. Quaker Stamp Co., Toledo, Ohio. 
California Gold, quarter size, 27c.; halt -dollar size, 53c. Columbian nickel and catalogue, 10e. Norman Schulz, Box 146, Colorado Springs, Colo. 
Stamps, 50 Varieties, Africa, Brazil, Peru, Cuba, Mexico, etc., 10e. 50 different U. S., 25c.; 1,000 mixed, 40c; 1,000 hinges, 10e. List free. C. Stegman, 5955 Cote Brilliante, St. Louis, Mo. 

Telegraphy 
Telegraphy (Morse and Wireless) and Railway Account- ing taught thoroughly. Big salaries. Great opportuni- 

ties. Oldest, largest school. ALL expense low -can earn large part. Catalogue free. Dodge's Institute, O St., Valparaiso, Ind. 

Ventriloquism 
Ventriloquism taught almost anyone at home. Small 

cost. Send 2e stamp today for particulars and proof. Geo. W. Smith, M 94, 125 N. Jefferson, Peoria, Ill. 
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Wanted to Buy 
Full value paid for old gold jewelry, watches, diamonds, crowns, bridges, dental gold, silver, platinum gold or silver ore, magneto points, war savings stamps old false teeth. Packages held 4 to 12 days and returned ft our offer is not satisfactory. United States Smelting Works (.The Old Reliable), 120 So. State St., Dept. 73. Chicago, Ill. 
Cash for Old Gold, Platinum, Silver, Diamonds, Lib- 

erty Bonds, War. Thrift, Unused Postage Stamps, False 
Teeth, Magneto Points. Jobs, any valuables. Mail in 
today. Cash sent return mail. Goods returned in ten days if you're not satisfied. Ohio Smelting Co., 303 
Hippodrome Bldg., Cleveland, Ohio. 
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World War Relics and Photos 
World War Relics collected from Europe's battlefields. 

Catalogue 10e. Photos, actual warfare, 275 Mi., $5. 
Sample set 14 views 25e. Lieut. Watch, 2117 Regent 
Pl., Brooklyn, N. Y. 

Wireless 
The Loop's the Thing. The coming aerial, most simple 

and inexpensive of all when our blue -prints and specifi- cations of the two better types are followed. Sent post- 
paid for $1,000, no stamps. McGehee Development Co., Box 1337, El Paso, Texas. 

Amateurs, we are manufacturers of a high-grade line 
of variable condensers and have a plan whereby your 
spare time can be converted Into a good profitable 
business. Sample 43 -plate condenser, $2.80. Write today. 
Zeunert Mfg. Co., 1752 North Park Aveyue, Chicago, ill. 

Your 
skin can 

be quickly 
cleared of Pim- 

ples, Blackheads, 
Acne Eruptions on the 

face or body, Enlarged 
Pores. Oily or Shiny Skin. $1,000 

Cold Cash says 1 can clear your 
skin of the above blemishes. T T WRITE TODAY for my FREE 

SIC Booklet -"A CLEAR -TONE 
SKIN" -telling how I cured 

myself after being afflicted for fifteen years. 
E. S. GIVENS, 168 Chemical Bldg., Kansas City, Mo. 

Don't Wear 
a Truss 

BE COMFORTABLE - 
Wear the Brooks Appliance, the 
modem scientific invention which 
gives rupture sufferers immediate 
relief. It has no obnoxious springs 
or pads. Automatic Air Cushions 
bind and draw together the broken MR.C.E.BROO KS parts. No salves or plasters. Du- 
rable. Cheap. Sent on trial to prove its worth. 
Never on sale in stores, as every Appliance is made 
to order, the proper size and shape of Air Cushion de- 
pending on the nature of each case. Beware of im- 
itations. Look for trade -mark bearing portrait and 
signature of C. E. Brooks which appears on every 
Appliance. None other genuine. 
BROOKS APPLIANCE CO., 203 G State St., Marshall, Mich. 

Deafness 
Perfect hearing is now being re- 
stored in every condition of deaf- 
ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drums 
Thickened Drums, Roaring and 
Hissing Sounds. Perforated 
Wholly or Partially Destroyed 
Drums,Discharge from Ears, etc. 

Wilson Common -Sense Ear Drums 
"Little Wireless Phones for the Ears" require no 
medicine but effectively replace what is lacking or 
defective in the natural ear drums. They are simple 
devices, which the wearer easily Sts into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
NESS, giving you full particulars and testimonials. 

WILSON EAR DRUM CO., Incorporated 
299 inter -Southern Bldg. LOUISVILLE. KY. 

DDEAFESS 

IS MISERY 
I know because I was Deaf and had Head Nolrofor 

over 30 years. My invisible Antiseptic EaDrums 

restored my hearing and stopped HeadNoises, 

and will do it for you. They are Tiny 
Megaphones. Cannot be seen when worn. Effect live when Deafness is caused by Catarrh or by Perforated, Partially or Wholly Destroyed Natural 
Drums. Easy to put In, easy to take out. Are "Unseen Comforts." Inxpensive. Write for 
Booklet and my sworn statement of how I recov- 
ered my hearing, 

A. O. LEONARD 
Suite 369, 70 5th Avenue .- New York Cile 

Broken promo s, shancred dreams, long 
months of misery, finally divorce; all caused 
by ignorance of sexual subjects. Men, women 
-know one another. Our big books will bring 
toll understanding on as sex subjects. Come to 
headquarter for your sex books Sex Secrets, 
$1.60. Sex Advice to Women, $1.35. Never 
Told Stories, $1.35. Replete with information.. 
Beautifully cloth bound. Sent C. O. D Big 
list and full description two red sumps. 
E E. Smetana & Co.. Owosso. Mich. 

DANCING BEAUTIES 7%,,;. BEET 
Get a Kinemeto graph and see the: 

\EVER 
picture move. France's latest f I 

sensation. A great surprise. In I 
worth twice what they cost. Are i made of solid brass, highly sic- , 
glad and very durable. Satisfac- 
tory,o* your money back. COC 

.) 7 Price 
Johnson Smith & Co., 

3224 N. SIalste d St., Dept. Oil, Chicago 

"BOW LEGS and KNOCK- 
KNEES" UNSIGHTLY 

Send for booklet snowing,photos of men 
with and without THE ERFECT LEG 
FORMS. 

PERFECT SALES CO. 
140 N. Mayfield Ave., Dept. 50, Chicago 

A LF,TTE R 
ToDr.Rowe,thespe- 
cioDr. brings valu- 
able information of 

his Institution and latest methods of treating dis- 
eases of the Heart, Kidneys and Urinary System ; 
postage, 4c. Write today, DR. ROWE, 110 N. Pearl St. (13), Buffalo, N. Y. 
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KNOW WHO IS SENDING 
Get twice the pleasure Pnd usefulness out of your receiving set. 

Look up the name and location of any ship or land station 
whose messages you pick up-learn the name and address 
of that amateur whose sending set you just heard. 

4th Edition of the 

CONSOLIDATED RADIO 
CALL BOOK 

In a new large size -280 pages -88 more valu- 
able pages than the 3rd Edition and featuring 

n.e c arce stso 
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7 Two -Color Radio Maps 
Five of them are Continental Maps showing all stations throughout the world hand- 
ling commercial traffic, with their calls; one showing the amateur radio districts of 

the United States and the principal radiophone broadcasting stations with their calls; 

and a map of the United States Weather Forecast Zones. Seven wonderful, two- 
color radio maps with a wealth of information that will give you a great deal of 

pleasure and knowledge. 

Every Amateur Call in the U. S. and Canada Is Listed Besides Other 
Valuable Information Contained in This New Book 

And every vessel and land station in the world 
is represented and listed alphabetically, according both 

as to name of vessel or land station, and to call letters. 
The Consolidated Radio Call Book is the 
only book in print officially listing all the 
Radio calls as issued by the Bureau of 

Commerce. And the New Radiophone 
Broadcast Section is particularly complete 
and gives all available information con- 

cerning calls, wave lengths, PROGRAMS, 
etc. 

All Amateur Radio Calls of the United States and 
Canada; Every Vessel, Coast Station, and Radio -Compass 
Station in the World; Radiophone Broadcasting Stations of the 
United States; Every High -Power Station in the World; Special 
Land Stations of the United States; Time Signals, 
Hydrographie and Weather Reports of the United 
States and Principal Foreign Countries; International 
Abbreviations; Assignment of International Calls; 
Press Schedules; Radiogram Rates; Cable Rates; 
International Morse Code and Continental Signals; 
and Complete General Information covering Distress 
Calls, International Safety Signal, Use of 800 -Meter 
Wave Length, Amendments and Changes in Various 
Governmental Regulations, How to Determine 
Charges on Radiograms, Free Medical Advice by 
Radio to Vessels, and much other useful information. 

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly. 
Don't wait until it is all gone. Order at once, either direct from us or from your favorite dealer. 

Published by 

Consolidated Radio Call Book Co., Inc. 
96-98 Park Place, New York City 

Great 40 -pale Supplement FREE to all 
who have the 4th Edition Call Book 

As a special service to the readers of the Fourth Edition of the Radio Call Book, we have printed, at great 
expense, a 40 -page supplement containing the latest amateur radio calls of both the United States and Canada, 
and other calls issued very recently. It is absolutely free to all those who write for it, provided you have 

bought a copy of the fourth edition of the Consolidated Radio Call Book. This wonderful supplement brings 
the call hook up to the very last moment and on account of the many changes that have taken place and which 

are fully covered by this supplement, every radio amateur or professional is urged to send for his free copy of 

this supplement today. 
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For Special Clubs 
Class No. 40 

For Special Clubs 
Class No. 50 

PIEr1ltIAL REVIEW 

For Special Clubs 
Class No. 30 

= RÉV Ì EWf 
OF= 

REVIEWS 
DIT 

For Special Clubs 
Class No. 55 

With Hearst's International 
Both to One Address 

Class No. 100 

For Special Clubs 
Class No. 40 

°i 

M, 

For Special Clubs 
Class No. 48 

YOUR FAVORITE MAGAZINES 
THE leading publishers of the country have joined with us to give you an opportunity for a limited time only -to subscribe to their publications at bargain prices. If, therefore, you act quickly you can secure combination sub- scriptions to these magazines at a substantial saving over the regular yearly subscription prices. Radio specials, also a few clubs are shown below. 

In addition to this, you can make up your own clubs from the list by adding together the class numbers shown and multiplying the total by five. 
Suppose, for example, that you wish to subscribe to Radio News, Science and Invention and Collier's Weekly. Radio News is Class No. 40, Science and Invention is Class No. 40 and Collier's Class No. 40, total, 120. Multiplying by 5 equals 600. You remit $6.00 for the three magazines for one year -a saving of $1.50 over the regular prices. 

It will pay you, therefore, to act quickly as the Club Price List, will, in most cases, 
be considerably higher after November 10th. 

RADIO SPECIALS 
Can be clubbed with any publication by using their class numbers as explained above. 

Class Regular 
No:. Magazine Price 
40 RADIO NEWS $2.50 
40 SCIENCE & INVENTION 2.50 
45 Wireless Age 2.50 

Extra for 
Canada 

$0.50 
0.60 
0.50 

Class 
Nos. 
40 
70 
50 

Regular 
Magazine Price 

Q. S. T $2.00 
Scientific American 4.00 
Popular Science Monthly 2.50 

Extra foe 
Canada 

$0.00 
0.50 
0.00 

RADIO NEWS $2.501 Both 
SCIENCE & INVENTION 2.50 f $4.00 

You Save $1.00 
(Canada $1.00 extra) 

SCIENCE & INVENTION.$2.501 Both 
..meriean Magazine 2.50 }$4.50 

You Save $0.60 
(Canada $0.50 extra) 

RADIO NEWS $2.50 1 Both 
Boys' Life . 2.00 J $3.75 

You Save $0.76 
(Canada $0.75 extra) 

RADIO NEWS 
American Magazine 

You Save $0.50 
(Canada $0.50 extra) 

$2.50 1 
Both 

2.50 J $4.50 

SCIENCE & INVENTION . $2.50 I BothM 
C',.Ilier's Weekly 2.50 f $4.00 

You Save $1.00 
(Canada $2.50 extra) 

RADIO NEWS $2.501 Both 
PRACTICAL ELECTRICS 2.00 J $3.50 

You Save $1.00 
(Canada $1.00 extra) . 

PRACTICAL ELECTRICS. $2.00 l Both 
People's Home Journal 1.25 J $2.40 

You Save $0.55 
(Canada $0.50 extra) 

SCIENCE & INVENTION.$2.50) Both 
4.00 J $4.75 Review of Reviews 

You Save $1.75 
(Canada $0.50 extra) 

SCIENCE & INVENTION.$2.501 Both 
2.00 J $3.75 Boys' Life 

You Save $0.75 
(Canada $0.75 extra) 

RADIO NEWS $2.50 Both 
Christian Herald 

You Save $1.00 
(Canada $0.50 extra) 

2.00 J $3.50 

SCIENCE & INVENTION.$2.501 Both 
PRACTICAL ELECTRICS.. 2.00 J $3.50 

You Save $1.00 
(Canada $1.00 extra) 

RADIO NEWS 
Collier's Weekly 

You Save $1.00 
(Canada $3.00 extra) 

$2.50 1 Both 
J $4.00 

RADIO NEWS $2.50 l Both 
Woman's Home Companion. 1.50 J $3,50 

You Save $0.50 
(Canada $0.50 extra) 

RADIO NEWS 
McClure's Magazine 

You Save $1.10 
(Canada $0.50 extra) 

$2.501 Both 
3.00 J $4.40 

SCIENCE & INVENTION.$2.50) Ruth 
Modern Priscilla 2.00 J $4.00 

You Save $0.50 
(Canada $0.75 extral 

(Continued next page) 

Make all remittances payable to and mail to 

EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place -:- New York, N. Y. 
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With Good Housekeeping 
Both to One Address 

Class No. 90 

SCRIBNERS 
xtn4zr-E eATeE+ 

For Special Clubs 
Class No. 60 

Iollie s 
rxs A17101i1L wzrxtr 

>.. 

For Special Clubs 
Class No. 40 

For Special Clubs 
Class No. 40 

AT A BIG SAVING 
RADIO NEWS ;9.60 Both 
Review of Reviews 4.00 } $4.75 

You Save $1.76 
(Canada 50.50 extra) 

RADIO NEWS $2.50 Both 
Modern Priscilla 2.00 } $4.00 

You Save $0.50 
(Canada $0.75 extra) 

RADIO NEWS ;2.60 Both 
People's Home Journal 1.25 } $2.90 

You Save $0.85 
(Canada $0.50 extra) 

RADIO NEWS $2.50 Both 
Scribner's Magazine . 4.00 } $5.00 

You Save $1.50 
(Canada $0.50 extra) 

RADIO NEWS $2.60 Both 
Pictorial Review 1.50 } $3.50 

You Save $0.60 
(Canada $0.50 extra) 

SCIENCE & INVENTION.$2.50 1 Both 
Woman's Home Companion.. 1.50 f $3.50 

You Save $0.60 
(Canada $0.50 extra) 

RADIO NEWS $2.50 All for 
PRACTICAL ELECTRICS 2.00 @ 

SCIENCE & INVENTION 2.50 J 
W SO 

You Save $1.60 
(Canada $1.50 extra) 

PRACTICAL ELECTRICS..$2.00 All for 
Review of Review 4.00 6.25 Collier's Weekly 2.50 

You Save $2.25 
(Canada $3.00 extra) 

RADIO NEWS $2.50) PAll 

Sr *Hearst's International 3.00 } 

*Good Housekeeping 2.50 J P 
You Save $1.50 

(Canada $2.00 extra) 

PRACTICAL ELECTRICS..$2.00) All for 
Boys' Life 2.00 ) @5.75 
American Magazine 2.50 J .1 

You Save 10.76 
(Canada $0.75 extra) 

RADIO NEWS. $2.50) All for 
*Hearst's International 3.00 }!7.1 
*Cosmopolitan 3.00 J P 

You Save $1.50 
(Canada $1.50 extra) 

SCIENCE & INVENTION.$2.50 ) All for 
*Cosmopolitan 3.00 } CV 
*Good Housekeeping 2.50 J P 

You Save $1.50 
(Canada $2.00 extra) 

SCIENCE & INVENTION .$2.60) All for 
*Hearst's International 3.00 1} @7.00 
*Cosmopolitan 3.00 9 

You Save $1.50 
(Canada $1.50 extra) 

PRACTICAL ELECTRICS.. $2.00 ) All for 
Scribner's Magazine. 4.00 } @6.00 
Pictorial Review 1.50 J $ 

You Save $1.60 
(Canada $0.50 extra) 

SCIENCE & INVENTION. $2.60) All 
ll 2r Christian Herald 2.00 ) 

Review of Reviews 4.00 J .P 

You Save $2.25 
(Canada $0.50 extra) 

RADIO NEWS $2.50 ` All for 
American Magazine 2.50 } @5.40 
People's Home Journal 1.25 JJJ Y 

You Save $0.85 
(Canada $0.50 extra) 

SCIENCE & INVENTION. $2.50) All for 
Review of Reviews 4.00 } $6.25 Pictorial Review 1.50 J $ 

You Save $1.75 
(Canada $0.50 extra) 

PRACTICAL ELECTRICS.. $2.00 ) All 

6r McClure's Magazine 3.00 } $6 
Review of Reviews 4.00 J P 

You Save $2.35 
(Canada $0.50 extra) 

SCIENCE & INVENTION.;2.60 All for 
Boys' Life. 2.00 t675 
Scribner's Magazine 4.00 ))J P 

You Save $1.75 
(Canada $0.75 extra) 

RADIO NEWS $2.60) All for 
*Cosmopolitan 3.00 } $6.50 
*Good Housekeeping 2.50 1 

You Save $1.50 
(Canada $2.00 extra) 

SCIENCE & INVENTION. $2.50) All ll 
5r *Hearst's International 3.00 } Q 

*Good Housekeeping 2.50 J P 
You Save $1.50 

(Canada $2.00 extra) 

RADIO NEWS $2.50) All for 
Review of Reviews 4.00 } C 

PRACTICAL ELECTRICS 2.00 J 
W6.25 

You Save $2.25 
(Canada $1.00 extra) 

SCIENCE & INVENTION.$2.50) All for 
Christian Herald 2.00 // 
McClure's Magazine. 3.00 J 

. 570 
You Save $1.60 

(Canada $0.50 extra) 

RADIO NEWS $2.50 aA,e 
for 

Woman's Home Companion 1.50 .e.5 nil 
Modern Priscilla 2.00 

You Save $0.50 
(Canada $0.75 extra) 

*Both to one address. 

GOOD HOUSEKEEPING 

With Cosmopolitan 
Both to One Address 

Class No. 90 

£CI-IRISIIi 
hI E Rn LD 

For Special Clubs 
Class No. 30 

For Special Clubs 
Class No. 30 

THE PEOPL ' HOMEJOURNAL 

For Special Clubs 
Class No. 18 

For Special Clubs 
Class No. 35 

For Special Clubs 
Class No. 30 
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$250.00 IN 

MÄTÉÚ RFOR 
RADIO 

THE Radio Specialty Co. today 
is the only radio supply house 
in the United States specializ- 
ing exclusively in radio parts. 

With one or two exceptions we manu- 
facture no complete apparatus what- 
soever. 

The Radio Specialty Co.-RASCO 
for short-manufactures some three 
hundred specialties which are adver- 
tised in their catalog and which have 
been advertised in these pages for a 
long period. The Radio Specialty Co. 
is always on the look -out for new 
ideas. Hence, this prize contest. 
There is hardly a radio instrument 
that cannot be built with our parts, 
and to prove this we are willing to 
give away prizes to show the other 
amateurs what can be done with our 
multiplicity of radio parts. What this 
apparatus or instrument will be we 
leave entirely to the amateur radio 
fraternity. Look over our catalog 
carefully and select the parts and 
pieces that you think are necessary 
for building the instrument or ap- 
paratus. It may be a complete receiv- 
ing set or it may be any other single 
instrument that you may choose. 

The first prize will go to the ama- 
teur who constructs a complete set or 
instrument using the greatest amount 

illlllalillillllll Illll lll II II Illlllll lillllll Illl Illl If ll llllll llllll ll IIIIIIIIIIIIiII I IIIL 
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$250.00 IN GOLD 
First Prize 
Second Prize 
Third Prize 
Fourth Prize 
Fifth Prize 
Sixth Prize 
Seventh Prize 

$100.00 
75.00 
25,00 
20.00 
15.00 
10.00 
5.00 

Bank Reference: Irving National Bank (Aetna 
Branch). New York. 

of "RASCO" parts illustrated in the 
RASCO catalog. The next greatest 
number of "RASCO" parts used will 
win second prize, etc. It is, however, 
permissible for the builder to buy 
cardboard tubing, baseboards or cabi- 
nets, nails, etc., from other sources, as 
some of these parts are not listed or 
sold by us. Naturally, the more 

RASCO parts are used the better 
chance the contestant has to win a 
good prize. 

Rule 1: In order to compete, it is necessary that all parts are bought from Radio Specialty 
Co. Keep. your receipts as proof. Also the date and amount of your order. 

Rule 2: The complete instrument, which shall remain the property of the 'owner, is to be sent to the Radio Specialty Co., and the instrument will be returned to the owner as soon as the prizes have been awarded. 
Rule 3: As the Radio Specialty Co. does not build telephone receivers, vacuum tubes and vacuum tube sockets and other apparatus, these may be bought from other firms and incor- porated in the outfit if the builder so chooses. 

Manuscripts accompanying models should not be longer than one thousand words. 
All prizes will be paid immediately upon the close of the contest and as scion as our engineers have completed the tests which will 

be within eight days of the closing of this contest. 
In the event 'of ties for any of the prizes 

offered, the full amount of the prize tied for will be awarded to each of those contestants 
so tying. 

This special contest closes in New York City at our offices on November 25th ,and the prize winners with full description of the ideas sub- mitted will be announced in the February. 
1923, issue of this publication. Address all models, etc.. to Manager, RASCO Parts Con- 
test, care of this company. 

"RASCO" JACKS AND PLUGS 

No. 1000 Jack, $0.75 

frx liinmi 
RIY:!9,1! ( 

&SIMS r', 
No. 1001 

B- 

- i< 
ft 

Jack, $0.80 

a 

No. 1002 Jack, $1.00 

1v 

We Introduce herewith to the radio fraternity 
the RASCO line of plugs and jacks. After hav- 
ing studied all the other plugs on the market, 
we have eliminated all the disadvantages of 
the poor ones and have Incorporated in ours all 
of the good points of the best plugs, and have 
added several improvements of our own. BY 
having our own metal factories we are In a 
position to sell these plugs and jacks at a 
onslderably lower price than those offered by 

other reputable concerns. 
Our factory which has for twelve years made 

Plugs and jacks for the Postal Telegraph Co. 
is now making these radio plugs and jacks. 
which although somewhat different embody the 
same principles as the ordinary telephone jack. 
The long experience of our factory is your guar- 
antee. 

Note particularly, and we lay special stress 
on this, that all of our .lacks are equipped 
with PURE SILVER CONTACTS. When buy- 
ing plugs whether It be ours or other makes 
always insist upon silver contacts. Some con- 
cerns are selling jacks without silver contacts, 
which are of course worse than useless, because 
such contacts give rise to mtcrophonlc action. 
which in turn produce noises In the telephones 
or rooms and squeals in the loud talker. 

RASCO jacks are made of the best material 
that money can buy. and the construction is 
correct. behind it being the soundest engineer- 
ing practise. The springs are very heavy and 
the tension is right. The jacks are rugged, 

No. 1003 Plug, $0.75 

This business was riginated with the 
sole purpose to cater to the amateur 
who has small orders. ALL OF OUR 
ORDERS ARE SMALL and that is why 
your small order will never be side- 
tracked by us. A trial order will make 
YOU a life customer. Order from the 
above illustrations. "We can only stick 
you once." Try us with a small order. a 

ALL GOODS PREPAID. 

98 PARK PLACE, NEW YORK CITY 

euerrunmettereummullumumlumnun 

DEALERS 
Get Our Special 

Proposition 
:um1 3,,,111 ,....nuw 

Factories 
Brooklyn, N. Y.-Elkridge. Md. 

hare positive action at all times while the silver contacts are very large, insuring absolute elec- trical contact. The construction of the bracket is brass. heavily nickel -plated and buffed. 
Specify RASCO plugs and jacks and avoid disappointment. We are manufacturing three types of jacks which have proven to be the beat sellers. 

No. 1003 Rasco Plug Price $0.75 No. 1001 Rasco Jacks, 3 springs. .. Price 0.80 
No. 1000 Rasco Jack. 4 springs, 

double circuit Price 0.75 
No. 1002 Rasco Automatic 5 spring 

Jack Price 1.00 

THE "RASCO" CATALOG 
CONTAINS 50 

VACUUM TUBE 
HOOK-UPS 

Complete hook-ups of 
all important vac 
uum tube circuits 
are given in clear 
diagrams with com- 
p l e t e explanation. 
Just to name a few. 
-The V.T. as a de- 
tector and one-step 
amplifier; regenera- 
tive circuit; De For- 
est ultraudion; V.T. 
to receive undamped 
and spark signala; 
Armstrong circuit ; 
one step radio fre- 
quency amplifier and 
detector; three stage 
audio -frequency am- 
plifier; short wave 
regenerative circuits; 
V.T. radio telephone; 
4 -stage radio fre- 
q u e n cy amplifiers; 
radio and audio fre- 
quency amplifier, in- 
ductively coup led 
amplifier; Armstrong 
superautodyne; radio 
frequency amplifier 
and crystal detector: 
etc., etc. The catalog contains 200 illustrations. On _ 
account of its great cost, it cannot be distributed _ 
free of charge. Matted only upon receipt of S 

15c in stamps or coin. t_ 

PacUr Ì{cciatLy 

THE PERIODICAL PRESS, NEW YORK 
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HAWKINS ELECTRICAL GUIDES 
3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH 
Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism-Induction - Experiments - Dynamos-Electric Ma- 
chinery-Motors-Armatures-Armature Windings-Installing of 
Dynamos-Electrical Instrument Testing-Practical Management 
of Dynamos and Motors-Distribution Systems-Wiring-Wiring 
Diagrams-Sign Flashers-Storage Batteries-Principles of Alternating 
Currents and Alternators-Alternating Current Motors-Transformers- 
Corrverters-Rectifiers-Alternating Current Systems-Circuit Breakers- 
Measuring Instruments-Switchboards-Wiring-Power Stations-Iv stalling 
-Telephone-Telegraph, Wireless-Bells-Lighting-Railways. Ali.o many 
ModerSi 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. 

IN TEN 
VOLUMES 

SEND NO MONEY-SEND ONLY THIS COUPON 

THEO. AUDEL & CO., 
72 Fifth Ave., New York City 

Please submit me for free examination, HAWKINS 
ELECTRICAL GUIDE (Price $1 a number). Ship at 
once prepaid, the 10 numbers. If satisfactory, I agree 
to send you $1 within seven days and to further mail 
you $1 each month until paid. 

Name 

Occupation 

Employed by 

Home Address 

Reference 1.Nov. 



L.L.000I4.E 
Chief Engineer 

e t Me Send Yo 

FREE 
The 

VU at 
Facts 

About the Wondeti 
Opportunities in ti 
Electrical Indulti 

:ricated Electrical Exper EARN $3500 to $10000 a Yea 
Trained "Eh, ical Experts" are in great 
damand at the highest salaries, and the 
opportunities for advancement and a big success in 
this line are the greatest ever known. 
"Electrical Experts" earn $70 to $200 a week. 
Fit yourself for one of these big 
paying positions. In my twenty 
years of Electrica- Engineering I 
have gathered soma wonderful and 
interesting facts about this great 
industry-"Vital Facts". I will 
seed --them toyolt.free. 

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

Today even the ordinary Elec- 
trician-the "screw driver" 
kind - is making money - big 
money. But it's the trained man -the man who knows the whys 
and wherefores of Electricity- 
the "Electrical Expert"-who is 
picked out to ',boss" ordinary 
Eectricians-to boss Big Jobs- 
the jobs that pay;. You, too, can 
learn to fill one of these jobs- 
spare-time only is, needed. Be an 
"Electrical Expert "-Earn $70 to 
$00 a week. 

Age or Lack of Expe- 
rience No Drawback 

You don't have to be a C, ,liege 
Man; you don't have to be a 
High School gradtiiite. If you can 
read and write English, my course 
will make you a big success. It is 

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

Some Features of 
My Course That 
Make SUCCESS 

Certain 
I. Practical Money -Mak- 

ing Instruction-n., 
useless, high-sound- 
ing theory. 

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

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

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

5. Free Engineering 
Magazine. 

6. Free use of my Elec- 
trical Laboratory. 

7. Extra Courses Free- Radio-Electrical 
Drafting. 

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

9. Reduced prices on all 
Electrical Supplies. 

10. Cash Refund Guaran- 
tee Bond. 

These features are all 
explained in my big 
Free Book. 

I Give You a Real 
Training 

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

Your Satisfaction. 
Guaranteed 

So sure can I that you can 
learn Electricity-so sure am 
I that after studying with me, you 
too, can get into the "big money" 
class in electrical work, that I will 
guarantee under bond to return 
every single penny paid me in 
uition if, when you have finished 

course, you are not satisfied it 
s the best investment you ever 

ade. 

FREE --Electrical 
Working Outfit FREE 
I give each student a Splendid 
Outfit of Electrical Teols, 

Materials and Measuring Instruments abs 
FREE. I also furnish them with all supp' 
eluding examination paper, and many other 
that other schoes don't furnish. You do PRti_ 
CAL work - Al. HOME with this Outfit. You start right in after the first few lessons to WORK 
AT YOUR PROFESSION in a practical way. 

Get Started Now-Mail Coupon 
I want to send you the "Vital Facts" ,= the 
Electrical Industry including my Electrical 
Book, Proof Lessons, and a sample of my guarantee 
bdnd all FREE. These cost you nothing and rou'll 
enjoy them. Make the start today for a bright 
future in Electricity. Send in the coupon-SOW. 

L. L. COOKE, Chief Engineer 
Chicago Engineering Works 
Dept. 28 2150 Lawrence Ave. Chicago, III. 

L. L. COOKE, Chief Engineer 
Chicago Engineering Works, Dept. 28 
2150 Lawrence Ave., Chicago, 111. 

Dear Sir:-Send at once the "Vital 
Facts" containing Sample Lessons, your 
Big Book, and full particulars of your Free 
Outfit and Home Study Course-all fully 
prepaid, without obligation on my part. 

Mame 

Address L - - - 
The`Cooke'Trained Man is the ̀ Big Pay'Ma 


