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Electrical Gonstruction 
:Kee& ['mined Exie, 0 

I I 

lie a Certificated ElectricalExpert 
Earn'3500to 10000aYear 
In This Big Pay Flea 

TRAINED  "Electrical  Expert," 
are in great demand at the high-
est salaries, and the opportuni-

ties  fir  advancement 
and a big success in this 
line are the greatest ever 
rknown 

"Electrical  Experts" 
earn $70 to $200 a week. 
Fit yourself for one of 
these big paying posi-
tions. Big jobs every-
where are waiting for 
trained men -to fill them. 

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

Electrified Railways 
Offer a Ili: Field 

Today even the ordinary Electrician 
— the "screw driver" kind — is making 
money—big money. But it's the trained 
man—the man who knows tI4 whys and 
wherefores of Electricity—the "Electri-
cal Expert's.. who is picked out to 
"boss" ordiniry Electricians — to boss 
Big jcbs?—the Ibbs that pay. You, too, 
canSearnii1011 one of these jobs—spare 
time only 3 needed. Be an "Electrical 
Expert"— Farn .71) to ..200 a week." 

Age or ck of Experience 
No Drawback 

You don't have to be a College Man , - 
4:.tie you don't have to be a High School grad-

L.: L. CLO OKE, Chief Engineer Chicago 

Enginsering W orlett, 

Dept. 25, 21F0 Lawrence Ave., Chicago, DI. 

Dear Sir : 
c.pntaininr-

'lc 

id a.1 "vice the "Vital Facts" 

Z:=  g tfiiugl t a3nkti 
ftilly  prepaid, 

uate. 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, re-
gardless ,of age, educa-
tion, or. previous ex-
perience, the chance to 
become, in a very short 
time, an "Electrical Ex-
pert," able to make 
from $70 to $200 a 
week. 

I Give You a Real Training 
As Chief Engineer of the Chicago En-

gineering Works, I know exactly the kind of 
training a man needs to get the best positions 
the highest salaries. Hundreds of my 
ents are now earning $3,500 to $10,000 a 
Many are successful ELECTRICAL 

C  TRACTORS. Every branch of Elec-
tricity is open to you when you have finished 
my course. My experience as a practical en-

gineer and my 
most unusual 
course makes 
this possible. I 
even have spe-
cial lessons f o r 
those who want 
to go into busi-
ness for them-
selves. 

Some Features of 
My Course nat 

. Make SUCCESS 
Certain 

Ho me Study Traiaing 
Revc lutionized 

I Arttral  Money-Nfeklo, 
Instrottion -no useless. 
high -sounding theory. 

2. Free Electrical Outfit — 
Finest outfit est; sent 
out for 'lame axperlinent 
and Prettiest its,. 

3. Free Employment Service. 
(Dellis You. get a good 
lob.) 

I. Free Consulting Service. 
(No chance to get ..tuels 
on  anything, w  i I e 
studying or air man's> 

F.,. Engineering Maga-
zine. 

6. ?tee use of my Electrical 
. Laboratory. 
Extra  courses  Free - - 
Radio—Electrical Draft-
ing. 

S. Spare Time Work-- See-- earn - while - you - 
learn lessons. 

Reduced  price.,  on  all 
Electrical Supollea. 

.' rash Refund  Guarantee 
Bond 

These features are all ex-
pitunwl my au; Yreo "Wk. 

5. 

7. 

Your Sat-
isfaction 
Guaran-
teed 

So sure am I 
that you can 
learn Electricity 
—so sure am I 
that after study-
ing with me you, 
too, cat, get into 
the "big money" 
class in electri-
cal w9rk, that 
will guarantee 

• 

under bond to return every single penny paid 
me in tuition if, when you have finished my 
course, you are not satisfied it was the best 
investment you ever made. 

E—Electrical Working 
Outfit—FREE 

I give each student Outfit of Electrical 
Tools, Materials and Measuring Inalthi-
ments absolutely FREE. I also furnish 
them with all supplies, including examination 
paper, and many• other things that otheL 
schools don't furnish. You do PRACTICAr 
work—AT HOME with this Outfit. You 
start right in after the first few lessons to 
WORK AT YOUR' PROFESSION in a 
practical way. 

You Owe Yourself the Best 
Why Not Get it? 

here—Now— Where 

A Woototive Electrical 
Nivn Are Needed 

T o make 
yourself the 
b i g success 
you want to 
be—to get the 
b i g money 
and makea 
na me for 
Yourself — 
you need the 
best training 
you can get. 
Get it right 

results are guaranteed. 

Get Started Now—Mail 
Coupon 

I want to send you the "Vital Facts" of the 
Electrical Industry, including my Electrical 
Book, Proof Lessons, and a sample of my 
guarantee bond all FF....E.  These cost you 
nothing and you'll enjoy them.  Make the 
start today for a bright future in Electricity. 
Send in the coupon —NO W. 

L. L. COOKE, Chief Engineer 

Chicago Engineering Wcrks 
Dept. 25 

2150 Lawrence Ave. Chicago, Ill. 

iTrained Man is the "Big ety"Man 

- a_ di m m adilk a.-. 2L -4_ 

wftwarcfernmegial  
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$4000  $10,000 
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Meehan  Shop 
Engir, Sverintencient 

$3000--;70G0 

ne? 
Not one of these jobs is beyond your reach 

Which one do you want? 

The kind of a fellow who gets ahead today—and holds one of 
these high positions is the fellow with training. Nowadays 
employers can find men with training very easily — because 
colleges are graduating them pretty fast—so the fellow who 
had to le,ave school early is handicapped unless he gets train-
ing during his idle hours. 

Today you can get it in your home town, every man can, 
regardless of how much time he spent in school. And you 
can make every hour of your practical experience pay big 
dividends as well. American School training was made for 
YOU and has brought success to thousands. 

Big Raise in Salary 
It is 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 know-
ing what to do at the right time that doubles and trebles salaries. 

Why Don't You Try It? 
Why don't you see what an American School course will do for you? 
Our experience in helping thousands of others will surely help you 
get to the top. If you really want to get ahead, get busy and— 

Mail This Coupon Today 
Send us your name and address on the coupon. Just write under-
neath, in the coupon what job you want to hold. We'll tell you how 
you can get just the training you need right in your own home. 

You'll be under no obligation—and the information you will get will 
do you a great deal of good. Let us help you. We are at your service 
—and all you need to do is to send this coupon with your name and 
address. Do it now--for your own sake and the man you want to be. 

American School ee5f6tIA Chicago, U. S. A. 
-  
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I want this job—tell me how to get it. 

xI.pb   

Name   

Address   
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N ELECTRICAL TECHNICIAN 

S. V. SMITH 
Chief Engineer 
Home Stud), Dept. 

"The Highest Paid Electrical Expert" 
Get your Electrical Technician's Certificate through me, and you will be 
guaranteed the aid of my organization to secure you a position paying 
you the highest salary you ever received to start. 

Command $250 to $600 Monthly 
My course is designed to lit you for a position as Electrical 
Technician, Supervisor, Foreman or Manager of Equipment. 
These positions cover the Electro-technical field and pay a 
rate of compensation running into thousands of dollars a year. 
Take my Home Study Course and prepare yourself in spare 
time by this most simple, direct and inexpensive method, to 
become an expert in Motor Maintenance, Armature Winding, 
Battery, Sub-Station and Power House Work, Automotive, 
Aircraft, Tractor and Illuminating Engineering, Generator, 
Switchboard and House- Wiring, Transmission, Installation 

and Line Construction, and l will not only guarantee your 
success in this study, but I will undertake to train you 
until you are actually earning $3000.00 a year.  More 
than that, when you graduate, and are qualified to re-
ceive your Electrical Technician's Certificate from me, 
if you are not more than pleased with your training, if 
you are not fully convinced your earning power has been 
GREATLY INCREASED, or if you are not completely 
satisfied you can hold down a high-class job at the high-
est rate of compensation paid men of your experience --

either you may come in with me and finish your training here 
in my plant—at no cost to you—or— 

I WILL GIVE YOU MY COURSE  FREE 

TheOnly Course 
in America 
Publicly 

Endorsed by 
Its Students 

READ THIS 
We,  the  under-

signed, a committee 
representing students 
of the  S. & H. 
Electrical  Works, 
now actually taking 
this course, do here-
by certify that it is 
equal and also su-
perior to all claims, 
and that Mr. S. V. 
Smith can and will 
do all he agrees. 

Signed: 
J. H. KILLIAN, 
GEORGE DOBRUSIN, 
STANLEY BERGER, 
KENNETH E. JONES, 
JOE LONDO. 

There are not "ifs" nor "buts" about this offer. If you have a common school education, and will agree to study 
a little evenings for a few months, I guarantee to train you to be a first-class man, or the course need not cost you 
one penny. Therefore, write at once, or mail the coupon, for full details of my truly remarkable proposition. Do 
this NO W. to avoid possible disappointment. 

Splendid Outfit Free with My Course 
I will ship to you from stock a commercial-sized ELECTRICAL MOTOR and a working outfit of electrical 
instruments, new material, wire, appliances and apparatus, freight prepaid and absolutely FREE.  Simply 
send me the coupon, or write me, AT ONCE, and become a student of this simplified. Home Study Course, 
and this outfit becomes yours without one extra penny cost to you. It will enable you to do experimental and 
practical electrical work right in your own home, and, in conjunction with my unlimited, personal super-
vision, should aid you to be actually making money within a very short time. 

RADIO In addition to the wonderful electrical outfit mentioned above, if you reply to 
this ad promptly, I shall also give you, without cost to you, a complete EX-

FREE PERT'S training in Radio. With this up-to-the-minute, FREE course in Radio 
(covering Construction, Operation and Installation), and my help—it is possible 

for you to make 50.00 a week right in your own home town, while learning. This is a won-
derful opportunity for you, for I shall supply what you need to do this at no expense to 
you. and you can start RIGHT IN—AT ONCE.  Get details NO W — Send Coupon, or 
write Ille —TnDAY.  ACT—for results. 

S. V. SMITH, Chief Engineer 
Home Study Department, S. & H. Electrical Works 

Desk EE-2 

308 So. Green Street  -  - Chicago, 111. 

Desk EE-2, 
S. V. SMITH, 

Chief  Engineer 
Home Study Dept. 

S. & H. Electrical 
Works 

308 So. Green Street, 
Chicago. 

Dear Sir:  I am interested 
in  your  guaranteed  Home 

Study Course of training in the 
.t-paid divisions of electricity; 

iko how you aid me free to make 
money while learning.  Send particu-

lars at once free of charge. 

ame 
Address   

0 
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TALKERS 
HOW TO BUILD THEM 
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LOUD - TALKERS 
HOW TO BUILD THEM 

By H. WINFIELD SECOR 

Associate Editor of Science & Invention 

This book describes how to build two distinct and different 
pea of radio loud-talker., which can be built wit': either electro-

magnetic field to be excited from storage battery, as well as 
permanent magnet field requiring no separate battery excitation. 
l'h• third chapter deals with improvised loud-talkers and gives 
clear and complete instructions on how to build suitable horns 

for use with radio receivers of the Baldwin and other types.  Several elaborate hook-ups are 
given of the author's own radio receiving set, comprising one stage of radio-frequency, detec-
tor and three stages of audio-frequency amplification, together with all the connections for the 
loud-talker. 
Complete data is given for all the parts of the loud-talkers, including the field magnet wind-

ings, as well as the diaphragm or moving coil windings, and also the step-down transformer 
to be connected between the vacuum tube amplifier and the loud-talker proper. 
In preparing these designs the point has been constantly kept in mind to use the simplest parts 

possible, so that practically anyone can build a successful loud-talker equivalent to the commer-
cial 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 limd-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 hook, giving data 
which cannot be obtained anywhere else and which has not been published before. 

64 pages, 25 illustrations, bound in beautiful two-color rover, size 5Y2 x PA inches; Price pre-
paid, 25 rents. 

HOW TO MAKE 
RADIOPHONE 

RECED INC. SETS 
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"HOW TO tfiNCE  
RAD10-910t4E RECEIVMG SETS_ 

°maws  WeSleaXTICO DATII 

•   ."'".•leAC tiett L. osome   

A non-technical book for the bc 
ginner. Gives complete construction-
al data on the building of a com-
plete Crystal Detector Set, Tuning 
Coil. Loose Coupler and a Single 
Audion Tube Set with Amplifying 
Units.  It furnishes all diinension , 
and working drawings of every part 
that must be constructed by the 
amateur.  Written in plain, simple 
language that anyone can under-
stand.  The opening chapter gives a 
complete description of the theory ot 
radio and tells what it's all about. 
teaching the pritciples of wireless so 
that the constructor knows what hr 
is doing. 

48 Pages. 26 illustrations 
Bound in Beautiful Two•Color Cot, 
Size. 5.Ax713 inches.  l'repaid 25c 

Order from 

EVERY RADIO 
ENTHUSIAST 
SHOULD HAVE 
A COPY OF 
THESE BOOKS 
WRITTEN BY 

THE 
FOREMOST 
AUTHORITIES 
IN EVERY 
BRANCH OF 
THE SUBJECT 

25c. 
Each 

Postage Prepaid 

your dealer—or 

RADIO FREQUENCY 
AMPLIFIERS AND 

HOW TO MAKE THEM 

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 possess 
and gives 15 hook-ups showing prac-
tically every use Radio Frequency 
Amplifying  Transformers  can  be 
put to. 

32 Pages, 15 Illustrations 
Bound in Beautiful Two-Color Cover 
Size.  5,/;3C7!  inches.  Prepaid 25c. 

direct from us 

THE E. I. COMPANY 233 FULTON STREET 
NEW YORK CITY, N. Y. 

Dealers: If•ritc for our attractive wholesale proposition. 
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When the Chemist Harnessed the Thunder-bolt! 

You Can Learn Chemistry at Home 
Dr.T.O'Conor Sloane Will Teach You 

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

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

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

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

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

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

Chemical Institute 

1111111111111t 

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

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

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

The Personal Help of Dr. Sloane 
Dr. Sloane s; ill oer,onall  and 1 1 11, 1  :LII  tif  s4,11/ - , 1 0111 nil I 11.11  paper,, pointing out 

your mistakes and cOrrecling then, tor yoU.  ile will, ill t,dtlil till. ki,e YOU ally individual help 
you might need in your studies. This pee-sole d training will he of inestimable value to you in 
your future career 

Easy Monthly 
Payments 

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

Experimental 
Equipment 

Given to Every Student With-
out Additional Charge 

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

M E M FINO 

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

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

of New York Inc. 
Home Extension Division 5  140-D Liberty Street, New York City 

a HEMICAL INSTITUTE OF NE W YORK, Inc. 
Home Extension Division 5 

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 
t ho  Experimental  Katuipment  furnished  to 
',cry student. Also please tell me about your 
plan of payment and your special 30 day offer. 

NAME   

ADDRESS   

CITY   

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

Please send FREE and williout obligation to 
me your 64-page book. 

  NAME 

  STREET 

 CITY  STATE 

_ 

Master Electricity By 
Actual Practice 

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

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

The Only Institution of the Kind 
in America 

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

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

No previous knowledge of electricity, mechanics or mathematics is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 
The N. Y. E. S. gives a special Automobile Ignition Course as an 

advanced training for Auto Mechanics, Garage Men and Car Owners. 
The course covers completely all Systems of Ignition, Stvters, 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 

Tc  Flaurce oT )5(15repozcol.cz flrolg 

TLIE layman, upon being first introduced to present-
day Radio, invariably expresses astonishment that 
the service costs him nothing.  People have become 
so used to paying for service, that they can not 

comprehend why our various broadcasting stalions should 
render such a wonderful service as they are doing now, 
free of charge.  The modern broadcasting station costs 
anywhere from $10,000 upwards, for the installation, and 
this will not be a first-class station. A high-powered mod-
ern broadcasting installation costs as much as $50,000, in 
its first investment.  Then there is the personnel, adver-
tising, and other expenses, that run up to anywhere from 
$10,000 to $50,000 a year for each and every station. 

Many people who have not known the inside of the 
story have been unwilling to invest money in home out-
fits, because they thought that broadcasting could not pos-
sibly last.  These people, and there are a good many of 
them, seem to have an idea that most of the broadcasting 
stations are only for temporary use, and that sooner or 
later they will be forced to go out of business. 

Many letters come to the editor's desk in the course of 
a day, that express just such apprehensions.  The usual 
question is "Will broadcasting last?" 

The answer is that there are some 600 stations in this 
country now, a good many of them over a year old, and 
a fair percentage which are already three years in existence. 
These stations have constantly increased their power and 
improved their programs until they have now become a 
national institution. 

Of course, some of the stations are operated simply as 
an advertisement for the firm that is doing the broadcast-
ing. Thus, for instance, large newspapers and big depart-
ment stores think the advertisement and publicity is well 
worth the money.  Naturally these stations do not broad-
cast, and offer no wares for sales.  One of the largest 
eastern broadcasting stations, owned by a large depart-
ment store, never once in its history has mentioned the 
namc of any product which it had for sale. All the ad-
vertisement that the store gets out of the station lies in 
the few words of the announcer, saying that Station So-
and-So, operated by Such-and-Such a Department Store, 
is broadcasting This-or-That Opera tonight. 

It is assumed that the several hundred thousand listeners 
who hear the name of this department store mentioned. 
constitute a foundation for good advertising. On the other 
hand, our large electrical corporations. which operate 
broadcasting stations and derive but little benefit from the 

mentioning of their name, derive their principal profit 
from the sale of radio receiving apparatus, of which they 
either control the patents or are otherwise interested in. 
Such corporations find broadcasting stations are an indirect 
means of doing business, and they could not sell as many 
outfits, radio parts and supplies if these stations were not 
going all of the time.  In other words, a broadcasting 
station creates a huge market for radio instruments. There 
will, however, come a time, when the business manager 
of the firm who is doing the broadcasting will wish to 
see some real money. 

To be sure, not all advertising is direct.  Much of it is 
indirect in its results, but in the case of a broadcasting 
station which performs a service, such service should be 
paid for by those whom it benefits. 

It is obviously not possible for the broadcasting station 
to ask the public to pay for the service, because no one 
knows how many receiving stations there are, nor where 
they are located.  Nor would it be desirable to have such 
a state of affairs. 

There are, however, other means to accomplish the same 
purpose. For instance, recently a German opera com-
pany, which has been giving operas at the Manhattan 
Opera House, permitted one of the large broadcasting sta-
tions to broadcast an entire opera. This was a creditablc 
undertaking, and hundreds of thousands of radio fans 
listened with great satisfaction to this opera.  Previous to 
rids the opera company was playing to almost empty 
houses. The N•ery next day, however, the Manhattan Opera 
House was stormed by the very radio fans who had 
listened in the night before! The New York Times com-
mented upon this in an article, and actual investigation 
proved that the unusual attendance was directly traceable' 
to this broadcasted opera. 

The writer believes that in the future, opera, as well as 
musical comedies, dramas, etc., will be broadcast on a large 
scale and that the producers will pay broadcasting stations 
handsomely to thus broadcast one or more acts of their 
productions. This is legitimate and is indirect advertising, 
but the direct results from such broadcasting are certain 
to be of an inestimable value to our producers. The writer 
considers this form of broadcasting to be unobjectionable. 
On the other hand, all direct advertising, such as mention-
ing the names of wares, even vaguely, should never be done. 
as it is certain to prove a boomerang sooner or later for 
the broadcasting stations. 

H. GERNSBACK. 
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It Has Been Proposed That at Some Later Date When the Inner Chamber of Tut-ankh-Amen's Tomb is Opened and His Mummified Body Exhumed, 
That X-Ray Photographs of His Body Be Made in Order to Learn as Much as Post:lble About Its State of Preservation.  There Was Considerable Doubt 
in the Editors' Minds as to Whether the Bones of a Mummy Would Shnw in an X-Ray Photo.  In Order to Determine What Might be Expected in X-
Raying Tut-ankh-Amen's Body, Special Arrangements Were Made with the Mtneum of Natural History, at Which Place We Were Able to Take Large X-
Ray Pictures of a Peruvian Mummy About Four Hundred Years Old, the Results of Which Are Shown in the Large X-Ray Skeleton Picture on the Oppo-
site Page.  The Illustration Herewith Shows How the X-Ray Apparatus. Supplied 113. Current from the Dynamo Driven by a Gasoline Engine on a Truck 

or Otherwise, Will No Doubt Be Empioyed by ....cud Carnarvon and His Experts. 

hcost  = wE of Mu 'ages 
Do you know why Egyp-

tians preserved the bodies of 
their dead?  Do you know 
how these were preserved? 
Do you know the uses to 
which chemistry is put in 
modern times to continue to 
preserve these objects?  Do 
you know the type of re-
ligious rituals in vogue at the 
time  of  King  Tut-ankh-
Amen?  Do you know that 
the X-ray can be used in 
many ways to assist us in 
the study of the ancients? 
These and many other ques-
tions are answered in the fol-
lowing article. 

T• 

HE discovery in the 
Valley of the Kings, 
near Luxor, Egypt, of 
the royal Tut-ankh-
Amen, caused quite a 

furore  in  scientific  circles. 
Other important discoveries 
were given but a small space 
in the back columns of the 
newspapers,  while King 

as the headline writers 
label him, occupied the first , 
pages. ---
Were it not for the extreme 

,FCSDPRI  ERAI 
STAFF MEDICAL EXPERT 

The Photograph Above Shows the It what- cf the Article and Dr. Charles W. 
Mead, Curator of the Peruvian Department of the Museum of Natural History, 
New York City. Who 'Kindly Cooperated with the Editors in Making the Very 
Interesting and Original X-Ray Siciagraphr. of a Mummy Four Hundred 

Years Old, This Mummy Being That of a Peruvian Indian. 

dryness of the climate and the 
almost airtight character of 
the  subterranean  chambers 
where  these  treasures  de-
scribed by the newspapers 
were found, they would have 
crumbled to dust long ago. 
The discovery of the royal 

tomb was made by George 
Edward Stanhope Molyneaux 
Herbert, fifth Earl of Carnar-
von, popularly known as Lord 
Carnarvon, although the ac-
tual work was done by an 
American named Carter. 

X-RAYING THE MUMMY 

Some mummies fall to dust 
the moment they are touched, 
or at the very instant the 
sarcophagi are opened.  In 
others, it is impossible to dif-
ferentiate  between  bitumen 
and the bones. 
It has been suggested that 

Lord Carnarvon use an X-ray 
on the sarcophagus before 
attempting to open it to de-
termine whether or not there 
is a body contained there-
in, and  if so,  whether it 
would be safe to open the 
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'sarcophagus. We have been told that it 
would be impossible to take X-ray photo-
graphs of a mummy because the bones 
would be just as transparent to the rays as 
the tissues of the body.  Accordingly, 
we prevailed upon the Museum of Natu-
ral History of New York to loan us a 
mummy for the sake of experiments. Not 
only having received their consent but 
their earnest cooperation in this experi-
ment, and particularly that of Dr. Charles 
W. Mead, the curator of the Peruvian De-
partment, we asked the Kny-Scheerer 
Company of America to supply us with 
one of their X-ray machines.  Being in-
terested in the experiment, their X-ray 
technicians were present for the momen-
tous  occasion.  While  newspapermen 
stood around and moving picture cam-
eras clicked, we proceeded to diligently 
X-ray a mummy, section by section, as our 
photograph clearly indicates. The photo-
graphed sections were then matched, one 
fitting against the other, and a complete 
photograph was obtained.  This photo-
graph is reproduced here and shows to 
what extent our results were satisfactory. 
A bedside unit was the type of X-ray 

apparatus employed.  A completely shield-
ed tube of the Coolidge type with the 
heated element haying an extremely high 

not it would be safe 
to disturb the body, it 
is moved from its 
position  while the 
dust of centuries 
falls from its sides. 
With great care it is 
placed across some 
adequate support and 
the X-ray pictures 
are taken in full size. 
It is quite evident 
that theft of the 
mummy could be eas-
ily  detected,  and 
identification of the 
King becomes possi-
ble by means of the 
X-ray as no two 
mummies are exact-
ly alike: the bone 
markings heretofore 
claimed to be unde-
tectable and found to 
be positive and sharp 
in  our  research, 
would also assist in 
the identification. 
New  types  o f 

lamps were shipped 
to Luxor, so that the 

No. This is Not King "Tut," But the Nearest We Could Come To It in 
Making an X-Ray of a Mummy, as Lord Carnarvon Proposes to Do with 
Tut-Ankh-Amen's Mummified Body When it is Removed from the Inner 
Tomb. Possibly Six Months to a Year from Now.  This Composite X-Ray 
Picture is the First Complete Skiagraph of a Mummy, So Far as the Edi-
tors Are Aware, and Required a Whole Day's Work by a Corps of X-Ray 
Experts, with the Cooperation and Assistance of Dr. Charles W. Mead, 
of the Museum of Natural History, New York City.  The X-Raying 
Was Carried Out by the Author with the Cooperation of Dr. Mead and Mr. 
Stoye of the Kny-Scheerer Company. Who Furnished the Powerful X-Ray 
Machine and High-Power Coolidge Tube Necessary in Taking These X-Ray 
Pictures.  The Skiagraph Shows Clearly the Fractured Rib of the Peruvian 
Indian.  The Size of the Mummy Corresponds to That of the Average Man 

of Today. 

This Mummy is About Four Hundred Years Old, and While the Editors 
Were Very Doubtful Whether the Bones Could Be Differentiated from 
the Mummified Flesh and Muscle Tissue, the Results Clearly Show That 
Very Excellent X-Ray Pictures Can Be Taken of King Tut-ankh-Amen. 
The Main Difficulty in Taking These X-Ray Pictures of the Mummy 
in the Museum. as Compared with Taking Such Pictures of the Live 
Subject, Was That the Exposure or Time During Which the X-Rays Were 
Permitted to Pass Through the Body on to the Photographic Plate, Had 

to be Increased Fourfold. 

It Was Hoped That Some of the Internal Organs Might Show Up on the 
X-Ray Plates, But as This is Seldom the Case with Live Subjects, Unless 

They Have Been Given a Bismuth Meal, This Did Not Occur. 

The Three White Lines on Either Ankle Indicate Straw Anklets Found 
on the Mummy, and the Only Clothes Consists of a Cloth Girdle About 
the Loins.  The Peculiar Position of the Body Was That in Which the 
Mummy Was Found in a Copper Mine in Peru. and it is Thought that the 
Copper Sulphate Present Had a Great Deal to do with the Preservation 
of the Body.  This Also Made the Mummy Much More Difficult to X-Ray 
Than That of Tut-ankh-Amen. Owing to the Copper Deposits and Infil-

tration Present 
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penetrative value, was used. The voltage 
delivered by this machine was above 300,-
000 volts. The only difference in taking 
these pictures was that the exposure had 
to be increased fourfold. The reader will 
notice how the fractured rib stands out 
boldly in this photograph.  This is the 
first time an X-ray photograph of a com-
plete mummy has been taken. 
The proposed plan to be adopted by 

Lord Carnarvon is graphically shown in 
the illusration at the head of this article. 
Here we see the actual location of the 
first and second chambers, as well as the 
location of the third chamber where the 
sarcophagus of the King is expected to be 
found.  In the tomb of Seti 11, the chemi-
cal laboratory is located.  This is not in-
dicated in the diagram.  Outside of King 
Tut-ankh-Amen's post mortem abode, we 
see  the  gasoline  engine  on  a truck 
driving a generator.  The cables  from 
the  generator  pass  down  the  stairs 
through the first and second chambers, 
where they supply current not only for 
the lights of the motion picture photog-
rapher, but for the X-ray apparatus. Hav-
ing examined the sarcophagus by means 
of a quoroscope to determine whether or 

shades and colorings 
o f the  precious 
stones and the tex-
ture  of  materials 
may be the more 
readily seen.  The 
light gives a diffu-
sion similar to day-
light and of a color 
identical with that 
obtained  from  a 
norTh sky window. 
The claim made by 
some scientists that 
the bodies of the 
Egyptians were 
mummified, not due 
to the method of em-
balming,  but  due 
rather to the dry 
climate wh ich is 
found in Egypt, is 
in the writer's 
opinion, incorrect. If 
this were the case 
then every mummy 
from the first dynas-
ty to about  four 
(Continued on 
Page 64) 

C 1923, by SCIENCE & 11,-VENTION 
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ride  through and  under  the 
sea.  Only  twenty  cents,  a 
fifth part of a dollar." This cry 

greeted us as we were passing along a road 
skirting the beach at one of the favorite 
summer resorts. Our attention was attracted 
by the crier's call to a large sign, "Ride 
Through the Sea Below the Level of the 
Waves,"  and  surrounding  this  colored 
posters could be seen showing sea serpents, 
fish and corals in artistic combinations. Here 
on another poster we found a wreck of some 
old frigate.  It lay as a skeleton, its ribs 
extending upwardly from its sandy grave; 
an octopus had entwined one of its tentacles 
around one of the ribs. A fantastic picture 
of the Sea Sled, the conveyance which was 
daily taking passengers into the kingdom 
'below the level of the sea, was also shown. 
Having purchased our tickets we passed 

down to the end of the pier, where a large 
raft already crowded with expectant visitors 
was awaiting the arrival of the next sub-sea 

ea, u,Tfe Taip 
lud. Soon a speedy tug boat hove in sight. 
\, it reached the shallow water, we saw 
emerging from the depths a large body com-
ing up like the nose of a whale and elongated 
itself as it emerged from beneath the waters. 
It was towed alongside of the raft, a water-
tight door opened, and an elated group of 
passengers left the submarine, a sort of car 
body carried on sled-like runners. 
Many passengers remained for a second 

ride, and it was not until two or three sub-
sequent trips had been made, that we finally 
found room to enter the water-tight com-
partment.  Once inside we positioned our-
selves close to the operator, so that we 
could the more readily understand the vari-
ous constructional details of this Sea Sled. 
The submarine-like body was mounted on 

sled runners, and the sled was fitted with 
elevating rudders as well as horizontal rud-
ders.  It was devoid of any power, but was 
towed along the bottom of the sea by a tug 
or motor boat: two towlines passed from 
the tug boat to the sled.  The operator in 
the sub-sea vessel kept his eye on the tug 

boat on the surface, and directed the sled 
as he would an automobile towed by an-
other. Whenever a rock or other projection 
rose from the bottom of the sea, he simply 
drew his steering wheel toward him, causing 
the elevating rudder to be raised, whereupon 
the sea sled left the bottom.  In doing so, 
the passengers experienced a delightful rock-
ing sensation. 
Ballast tanks were located near the bot-

tom of the sled, and an air hose leading 
to compressed air tanks located in accessible 
positions between the runners, served tc 
blow out these ballast tanks in case of acci-
dent.  The amount of water in the tanks 
was automatically controlled by the weight 
of the passengers within the sled. This au-
tomatic control permitted the sled to be 
towed along the ocean's bottom very easily, 
the friction being practically eliminated, 
due to the very slight amount of negative 
buoyancy which the sled possessed.  This 
negative buoyancy was further reduced by 
the action of the elevating rudder in the 

(Continued on page 67) 
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The "Sea Sled" Shown in the Illustration Above is the Latest Idea in Amusements for  Sea-Side  Summer  Resort,  It Gives the  Spectators thc 
Greatest Thrill Possible Without the Slightest Element of Danger. 
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The Sectional View Above of the X-Ray Laboratory at the Montefiore Hospital, New York City, Shows How the Doctor is Protected from the Powerful 
X-Rays by Means of a Thick Lead Glass Window, Through Which He Can Watch the Machine and the Patient as Well.  A Lead Filter and Lead Focus-
ing Diaphragm Are Interposed Between the Patient and the Giant X-Ray Tube, Which Latter is Also Enclosed in a Lead Lined Cabinet.  The Beam of X-
Rays Applied to the Patient at the Desired Spot, Pass Through the Opening in the Lead Diaphragm, Thence Through the Lead Filter Placed Directly 

Over the Patient, Through the Body and in Turn Affect the Photographic Plate Placed Under the Couch on Which the Patient Lies. 

Photo at Extreme 
Left Shows Port-
able, Yet Powerful, 
X-Ray Outfit at 
Montefiore Hospital. 
Photo Above Shows 
Control Switchboards 
for 350,000-Volt X-
Ray Machine. 

ezthrhg czncer 
wi th X-Rayo 
By ED WARD LONDON 

I
T is difficult to conceive of the existence 
of a specific remedy for the treatment 
of cancer. The sum total of scientific 
research to date indicates that full re-
liance must be placed on three known 

methods, namely, surgery, radium therapy, 
and X-ray therapy. Dr. Isaac Levin, Chief 
of the Cancer Division of the Montefiore 
Hospital  and  Clinical  Professor  of 
Cancer Research of New York University 
and Bellevue Hospital Medical College, who 
has written quite a treatise on cancer therapy 
in "The American Physician," (for October 
and November, 1922), maintains that cancer 
is neither an infectious nor a systemic con-
stitutional disease, but manifests itself as 
a local disturbance in a group of normal 
cells.  It begins its development as a local 
transformation of a small group of normal 
cells into cancerous cells.  Some of these 
transformed cells become disassociated from 
the primary tumor, and are transported to 
distant regions where they form secondary 
tumors, and the latter again produces a 
local disturbance. 
It is difficult, therefore, to develop a truly 

specific method of treatment of cancer. 
Such a specific remedy would affect deeply 
the cancer cells only, and at the same time 
would be innocuous as far as the adjacent 

7 

normal cells of the same organ are con-
cerned. 
Thus with surgery we try to remove 

normal tissue adjacent to the malignant 
tumor into which the cancer cells most fre-
quently spread, and also to remove regional 
lymph glands.  However, we cannot make 
much wider dissections than we are now 
doing, as the tumors or cancerous growths 
are usually situated in close proximity to 
vital organs, and amputation in their vicinity 
would endanger the life of the patient. Con-
sequently, there is a limit to the length to 
which a surgeon may go in removing the 
normal tissues adjacent to the tumors. For 
this reason, cancer surgically treated very 
often comes back again.  If we could re-
move tissues adjacent to the cancerous 
growths and prevent the spread of the 
cancer cells, our operative measures would 
be absolutely successful. 
Radium and the X-rays act differently 

from surgery inasmuch as they are capable 
of destroying the cancer cells in situ without 
injury to the normal tissues.  In the May, 
1921, issue of SCIENCE AND INVENTION 
there was an article on the treatment of 
cancer by radium, illustrated profusely with 
photographs.  The  first  effect  of  the 
radiations  is a direct  action  on  the 

Photo Above Shows 
350,000 Volt X-Ray 
Machine of the Mon-
tefiore Hospital, 
New York City. It is 
Due to the Courtesy 
of the Staff of That 
Hospital, and Es-
pecially Dr. Isaac 
Levin, Chief of the 
Cancer Division of 
This Hospital, That 
We Are Able to Give 
the Information 
Herewith Presented. 
The Ultra-Powerful 
'X-Ray Tube of the 
Coolidge Type Used 
With This Tremen-
(IOUS Voltage is 
phown at Left 

cancer cells. This effect consists in the in-
hibition of the proliferating power of the 
cancer cells.  When the cancer cells cease 
to divide, they grow old, degenerate and.die. 
In the opinion of Dr. Isaac Levin, this de-
generation and death of the individual cancer 
cells may not be directly due to the action 
of the radium and the X-rays, but takes 
place in the natural course of the life-
cycle of the cancer cell.  Each cell goes 
through a period of development or of 
youth, a period of maturity, and finally a 
period of old age, which gradually leads 
to death; the life of the individual cancer 
cell is very short, but in the natural course 
of events the cancer cells divide rapidly 
into two young daughter cells. The radia-
tions of radium and the X-rays inhibit this 
division, and interfere with the growth of 
the cancer cells. The superiority of radium 
over the X-rays is due to the fact that a 
radium tube can be placed in close proximity 
to the cancerous growth or even in the form 
of radium emanation in tiny glass tubes can 
be inserted into the cancer itself. 
The X-rays on the other hand originate 

at the target of the X-ray tube, and become 
greatly diminished in strength before they 
reach the cancerous growth.  Consequently, 

(Continued on page 96) 
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The Uppermost Photo of All Shows Three Pictures of Mars — 
Note the Dark Areas and the Polar Ice Caps.  The Lower Heavenly 
Body Shown is Jupiter, its Heavily Clouded Surface Forming a 
Striking Picture When Seen Through the Telescope.  The Present 
Article by Mr. Menzel of the Graduate College of Princeton Uni-
versity, Describes the Measurement of the Heat Radiated by Distant 
Planets.  The Heat Measuring Device Used Would Be Affected by 
the Heat From a Candle Fifty Three Miles Away. as Shown Below. 
Pictures at Right Show Huge Telescope of the Type Used in 

Making Measurements. 

55 MILES 

F
OR many years astronomers have 
been in controversy over the temper-
atures of the planets.  Hundreds of 
theories have been advanced and the 
figures obtained have ranged up and 

down the thermometer so inconsistently that 
the question of what their temperatures are 
has remained unsettled up to the present 
day.  It has long been recognized that the 
only solution of the issue would involve 
careful study and observation, but here arose 
a difficulty', for even to detect the heat from 
the planets, let alone measure it, requires an 
apparatus of the greatest sensitivity. 
From known laws of physics it is not a 

difficult matter to calculate theoretical tem-
peratures as we know the amount of the 
suit's heat available for warming the surface, 
but to determine this exactly requires some 
knowledge of the materials composing the 
face of the planet and the amount of shield-
ing by its atmosphere. 
To attack the problem a thermocouple 

was constructed, an instrument so delicate 
that the heat from an ordinary tallow candle 
fifty-three miles away would, if focused 
upon it, cause a very perceptible deviation. 
If this amount of heat were allowed to fall 
on a single gram of water, six hundred mil-
lion years would be required to raise its 
temperature from freezing to boiling. Even 
the planets radiate more heat than this. 

Mea5uriing the fcle6.A. 
from the Planets 
DON ALD N. M ENZEL, M. 

RC/LECTOR 

At the surface of the planet sonic ot the 
heat of the sun is immediately reflected and 
some absorbed, but it is only the latter that 
has any part in heating the planet. There-
fore, the total heat received at the reflecting 
telescope is composed of two kinds, reflected 
and radiated, and we would be no better off 
than before as to knowing the temperatures 
involved were it not for the fact that the 
two kinds can be separated.  A thin-walled 
transparent cell of water placed in the path 
of the rays will absorb the planetary heat 
while letting that reflected from the sun 
pass through little diminished in intensity. 
Even after measuring the two kinds of 

heat the task is not finished because some of 
the original energy was absorbed by the 
earth's atmosphere and this must be replaced 
by calculation before we finally reduce•to 
temperatures. It is evident that these calcu-
lations apply only to that part of the planet 
that is doing the radiating and as this may 
be fairly high in the atmosphere we will 
still have to guess at the surface tempera-
tures, although probably we shall not be 
much in error. 
Of all astronomical bodies, perhaps the 

one most discussed has been the planet Mars. 
Investigators have assigned it temperatures 
ranging from forty degrees below zero 
Centigrade to more than twenty degrees 
above.  At the equator it is found that the 

highest temperature reached by the radiat-
ing layer is some few degrees below freez-
ing, but the additional protection of the 
atmosphere probably raises the value for 
the surface somewhat higher so that the 
observed phenomenon of the disappearance 
of whitish areas at the poles is undoubtedly 
due to the melting of snow and ice. 
However, the atmosphere of Mars is very 

much thinner than our own; in fact, less 
dense than the rarefied air at the summit 
of the earth's highest Mountains.  With 
this little shielding it is not surprising that 
the calculations indicate an enormous tem-
perature fall during the night, when, in the 
cold frosty hours before sunrise, a frozen 
Martian plain may have a temperature 
seventy or eighty degrees below zero C. 
The orbit of Mars is so eccentric that its 
distance from the sun varies much more 
than that of the earth and the seasonal 
changes are correspondingly more severe, 
so at the time when farthest from the sun it 
is questionable whether any part of the planet 
can have a temperature above freezing. 
We now turn to the planet Venus, an 

astronomical enigma for, although its at-
mosphere is not quite as dense as our own, 
heavy clouds hide the surface features so 
completely, that to this day the period of 
rotation is left in doubt, having been placed 

(Continued on page 92) 
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As Pointed Out by Dr. Wenner of the U. S. Bureau of Standards, a Potential Drop of Two to Three Volts Within the Body, with a Current of One-tenth 
Ampere Passing, May Cause Death.  Every Now and Then We Read of a Fatality Due to Someone Standing in a Bathtub Immersed in the Water Up 
to Their Knees, and Touching a Grounded Electric Fixture. One Reason Why a Fatal Shock is Sometimes Received from What is Usually Considered a 
Low Voltage Circuit, is Due to the Greater Contact Area Afforded by the Water and Wet Skin. This Effectually Lowers the Electric Resistance of the 
Body and a Much Heavier Current Than Normal Passes, Which May Prove Fatal to an Individual with a Weak Heart. With a Body Resistance of Say 
1,000 Ohms, a Current of .1 Ampere Will Pass at a Potential of 100 Volts.  In the Electric Chair 1800 Volts, 60 Cycle A. C. is Used, the Current Through 
the Body Being Seven to Ten Amperes.  A Lineman Who Completes a Circuit Across a 30,000 Volt Transmission Line, or from One of These Wires 
to Ground, May Permit a Current of One to Three Amperes or More to Pass with, of Course. Fatal Results; at 30,000 Volts and 10,000 Ohms the Cur-
rent Would be 3 Amperes. An Electric Paradox is Represented by the Gentleman Passing Several Amperes of High Frequency Current Through His 
Body and Lighting S  1 Lamps. as Shown in One of the Pictures, the Potential Being Possibly a Million Volts or More. This High Frequency Cur-

rent Passes Mostly Over the Outer Surface of the Body. and Does Not Penetrate to the Nerve and Muscle Centers. 

11-Row, W hen Arme W hy Does 
,Ellectrkcnty Hall? 

By M. McCARE 

F
4 LECTRICITY is today one of the 
greatest servants of man.  The au-
tomobile, telephone, trolley. radio. 

  submarine are all inert mechanical 
devices till fed with the subtle force 

that makes the whole world go 'round. But 
every so often it strikes back, sudden and 
swift as the lightning that mothered it, and 
a human life is snuffed out, perhaps a part 
of the price mankind must pay for services 
rendered.  But the how and why has sur-
vived countless controversies. 
Tell the average person that 1,800 volts 

are used to electrocute criminals. Then tell 
them the coil in their car develops over 
15,000 volts, and they stand aghast.  It is 
enough to kill, but it does not, except in 
unusual conditions, where the shock to the 
nervous system and not the current flow it-
self causes death. 
To state offhand that a certain voltage will 

kill means nothing; there are a number of 
factors that must be taken into account 
when considering death by electricity.  A 
heavy flow of current through the body 
paralyzes the muscles and vital organs, de-
stroys the nervous system and may disin-
tegrate the blood. The extent of these in-
juries depends chiefly upon the amount of 
energy expended in the body.  Hence, we 
might rate the killing energy in watt sec-
onds.  But we find that at higher voltages 
and frequencies we can expend harmlessly 
an amount of current in the body, that would 
cause death at lower voltages or frequen-
cies. As an approximate rating of a mini-

mum current value that will produce death. 
it has been found that one-tenth ampere 
through a vital organ will result fatally. 
"A voltage dron of 2 to 3 volts within 

the body, with one-tenth ampere, may kill," 
says Dr. F. Wenner, of the U. S. Bureau of 
Standards. 
The voltage necessary to produce death 

is then one great enough to force a fixed 
minimum current through the body and will 
therefore vary both with the amount of 
contacting surface between the body and the 
live conductors as well as with the resist-
ance of the portion of the body through 
which it flows. Furthermore, the resistance 
of the body will vary with the applied volt-
tage ; at low voltages it is as high as 35.000 
ohms, while with voltages of the order of 
100 the resistance drops to the neighbor-
hood of 12,000 ohms. The reason for this 
is that the dry skin is a poor conductor of 
electricity normally, but under the higher 
voltage this resistance is broken down and 
the current readily enters the muscular tis-
sues of the body which are by nature of 
their constituents good cond_uctors wit' a 
low resistance. 
This is further shown where moistened 

electrodes are used as in the case of elec-
trocution.  With a potential of 1,800 volts 
applied to the death-chair, the ammeter 
reads between 7 and 10 amperes or approxi-
mately a resistance of 200 ohms. This ex-
plains why a greater shock is felt when the 
hands are moist and why death may result 
from touching a live wire of even 100 volts 

potential. while in the bathtub with the body 
partially immersed in water. 
It will be clear that the resistance of the 

body is also controlled somewhat by condi-
tions. On a hot summer day, when covered 
with perspiration, the resistance is naturally 
lower than when the skin i. dry.  There-
fore. a voltage that might kill one in July 
might only result in a painful shock in 
February. 
So far the results of poor contact with 

high voltage conductors has not been cov-
ered.  Under these conditions the parts of 
the body in contact are usually badly burned. 
at times sufficient to demand amputation, 
while the person may survive. Another fac-
tor is the length of time the current flows 
through the body, for on this depends the 
amount of energy liberated in the body. 
Thus a current that may only be painful 
with severe muscular contractions may re-
sult seriously if the contact is maintained 
for any length of time. This consideration 
becomes important when it is realized that 
the common voltage of 550 is not great 
enough to cause instant death, but may 
paralyze the muscles and cause a continua-
tion of the contact that will result fatally. 
The person so held in the circuit is usually 
incapable of movement or speech and is 
helpless to summon aid and cannot detach 
himself. 
It will he seen from the above that we 

have a number of interrelated factors to 
consider in determining the deadliness of a 

(Continued on page 68) 
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1—Green Bottle Fly.  A deadly pestiferous enemy of man and beast, of astounding fecundity.  2—Dendroctonus ponderosa (adult). The beetle that 
lays desolate miles of western yellow pine forests.  3— Work of the Dendroctonus beetle on western yellow pine.  Its egg galleries or grooves destroy the 
cambium or growing tissue of the tree.  4—Melanoplus bivittatus, female. A transcontinental ravager of grain and also alfalfa and other crops.  5— 
Yellow Fever Mosquito.  (Aides Calopus). Its habit of resting horizontally distinguishes it from the malaria mosquito.  6—Centipedes (Scolopendra 
Alternana).  A friend of the household which is death on bedbugs.  7—May Beetle: 1, pupa in earthen cell; 2, larva or "white grub"; 3, adult from 
side; 4, same from top. May Beetle or -June-bug" (Lachnosterna fuss) trans-continental in its destruction of grain.  8—Cotton Boll Weevil which in 
five years has destroyed about $1,900,000,000 of cotton, and against which war-gas is to be turned, in a billion dollar bug-war by the Government. 

CHINCH-BUGS destroying fully 
$46,000,000 worth of corn, wheat, 
oats, and forage sorghums in the 
United States every year exemplify 
the way insects cut  in behind 

man's food bases.  The destruction of over 
$1,600,000,000 worth of cotton in the South-
ern States by the Mexican boll-weevil in 
the last five years illustrates the prowess 
of another insect unit. 
Then there are plagues of grasshoppers, 

potato-bugs, and potato-weevils; of sheep-
ticks  and  cattle-ticks;  of  army-worms, 
cockroaches, and many kinds of ants; of 
tree-destroying beetles, and so many others 
as to make Dr. L. 0. Howard's ingenious 
little corps of entomologists in the Depart-
ment of Agriculture seem like a forlorn 
hope against enemies individually insigni-
ficant but mobilizing hosts as terrible in the 
aggregate as the seven-horned Beasts of the 
Apocalypse. 
Working more insidiously than the peace-

ful penetration of Boche or Bolshevist, many 
species go armed with deadly bacteria and 
protozoa with which they deal death in epi-
demics to whole communities. One kind of 
mosquito (Aedes calopus) inoculates yellow-
fever, another (Anopheles) malaria.  Flies 
implant the bacteria of typhoid fever, dysen-
tery, and other intestinal diseases in people's 
food, and, in contact with soldiers' wounds, 

their maggots cause myiasis.  Body-lice 
carry typhus.  The fleas on ship-rats bring 
bubonic plague from the Philippines, South 
America, and other distant climes. In many 
species this disease-bearing power is as 
deadly as chemical warfare. 
Another insect advantage lies in adapta-

bility to sudden changes of diet, or even 
getting along without food.  For instance, 
the bedbug can live practically a year with-
out food of any kind; so, if a man goes 
into a house that has been vacated by all 
but the bugs for 360 days, he will still be 
liable to save the bugs before the year-end 
week is out. On some insect-parasites sudden 
shifts of climate have no detrimental effect. 
Bedbugs and fleas haunt man from the 
Equator to the Arctic and Antarctic regions, 
where they can still be fruitful and multiply 
at a frightful rate. The malarial mosquito, 
which makes it impossible to exploit valu-
able sections of the Gulf States, also hatches 
in the coldest mountain-streams, and thrives 
just as formidably in Alaska and Greenland. 
Yellow-fever mosquitos are brought in fruit 
vessels from the tropics to New York and 
Philadelphia, thus causing the terrible epi-
demic far north in the Forties. 
Most dreadful of all is the fecundity of 

man's insect enemies.  This alone would 
crowd mankind off the earth if the insects 
were not as a house divided against itself, 

one species preying upon another.  More 
ominous still is the fact that the destruction of 
one species of insect may, by the irony of fate, 
only serve to favor the increase of others. 
There is no telling when an obscure local 
species will suddenly burst forth in vast 
multitudes upon an astonished world, as did 
the Colorado potato-beetle in the Eighties, 
and the potato-aphis in 1917. 
Man has the disadvantage, in his life-

history, of years of helpless childhood, but 
many insects are most harmful in the 
embryonic stages represented by their suc-
cessive metamorphoses, as in the case of the 
voracious white grubs of the June-bug, or 
May-beetle, so destructive to young grain, 
forage, root-crops, strawberries, and seedling 
trees.  Similar is the case of the Dendroc-
thonus beetles that devastate so many pine 
forests, and of other beetles, butterflies, and 
moths. 
Before the World War was under way, 

the entomologist was regarded by most 
people with about the same indulgent levity 
as the spring poet. Then it transpired that 
the destruction of grain in storage and in 
transit by weevils and other insects cut 
down the troops' food-supply, and that body-
lice carried trench-fever and typhus that 
ravaged the troops on the firing line, while 

(Continucd on page 66) 
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By T. O'CONO W SLO AN E, PH. D. 

UST what interest the Kircher Mu-
seum in Rome excites in the present 
.day is somewhat uncertain, but in 
old days it was one of the attractions 
of the Eternal City, and there are at 

present in existence several ancient folios 
naturally of very great rarity and of equal 
interest, relating to this museum, describing 
its contents and illustrating the same, by 
what we would consider the somewhat crude 
engraving methods of two or three centuries 
ago, although to the artistically disposed 
person there is much of interest in the per-
sonal touch which characterizes these pro-
ductions.  Many of the objects illustrated 
are very familiar to us.  Those were the 
days when classification and subdivision had 
not been carried out to its present extent, 
and the Museum Kircherianum, as it was 
entitled in Latin, covered all the curiosities 
and objects of interest of the world. There 
are numerous plates in these old volumes 
illustrating shells, all perfectly drawn, and 
showing many of the conchological treasures 
of the present-day collector, a few animals 
and other objects are illustrated. but what 
we are especially interested in and repro-
duce here are some pictures of optical in-

4 

struments, which show how far the scientists 
of the seventeenth century had progressed 
in the field of optics. While the instrument 
maker of today would produce far different 
apparatus from what we show, it is clear 
that the difference would be rather in design 
than in construction. The drawings indicate 
first class mechanical work, and show an 
astonishing advance, when we consider the 
time in which they were produced. 
The Kircher Museum was named from 

the Reverend Athanasius Kircher. a Jesuit 
priest, whose activities covered an astonish-
ing wide range of science, and to him is 
accredited pretty definitely the invention of 
the magic lantern, a toy, if we go back to 
the days of the present writer's childhood, 
and which now is at the basis of one of the 
great industries of America, the moving 
picture world.  In some of the older books. 
Kircher gives pictures of his first magic 
lanterns, which were of very crude con-
struction, and whose principles were quite 
primitive. Some of them seemed merely to 
throw silhouettes of pictures painted on 
glass slides upon a wall in a darkened room. 
Comparatively few people realize the pecu-
liar function of a projection apparatus.  It 

amounts to focusing a shadow, and too little 
emphasis has been laid upon this feature by 
writers on the subject.  So it is rather in-
teresting to find that the projection lens or 
objective was omitted in some of the earlier 
attempts of producing a magic lantern, but 
that very soon the objective was made a part 
of the mechanism and in the primitive lan-
tern we show here we have along with the 
lantern condenser and lantern slide, a true 
objective,  and  the  whole  apparatus  is 
mounted in thoroughly mechanical style, 
with rack and pinion motion for the objec-
tive as well as a screw adjustment for the 
same, and in front of the structure there is 
a forked support to take up the weight of 
the lens. The picture is so good and speaks 
so well for itself that a description seems 
hardly needed. hut there are one or two 
points to be specially mentioned. 
The great deficiency centers in the lamp. 

Thousands of years passed before man suc-
ceeded in producing an artificial light of 
any but the most meager intensity, and here 
it is evident that the lamp used by Kircher 
gave but the scantiest light, and was the 
crowning defect of his apparatus.  It did 

(Costtiatted on page 77) 

FIG. I 

Fig. 1 Shows a Historic Microscope Dating Back Several Centuries. All of the Illustrations Herewith Were Taken from a Rare Book in the Astor 
Library. New York City. Which Bears the Date cf 1709. but the Articles Were Written Before 1680.  Fig. 2 Shows the First Magic Lantern. While 

Fig. 3 Shows an Ea-ly Model of a Large Astronomical Telescope.  Note the Elaborate Trussing Used in Order to Keep the Tube Straight. 
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If Our Sun §R..%ouIlizi Beco me  Nova 

N
OVAS, or temporary stars, are 
not new stars in the sense of 
having been newly created, but are 
previously existent stars tempo-
rarily performing strange antics. 

Some insignificant, telescopic star, sud-
denly, in the course of a few days, or 
even hours, increases in brightness many-
fold and leaps from obscurity into the 
ranks of the first-magnitude stars in a 
single night, then rapidly and fitfully, 
like a dying ember, parts with all of its sud-
denly acquired glory in the course of a 
few months.  Observations of the star 
after  its  sudden  outburst  show  that 
it is surrounded  by  a nebulous  en-
velope of considerable extent and that its 
atmosphere is in a most abnormal and 
agitated condition. 
Only exceptional novas, however, attain 

naked-eye visibility and we may count on 
our fingers the number that have equaled 
or excelled first-magnitude stars in bright-
ness.  In the past twenty centuries less 
than a score of novas have been recorded 
as visible to unaided vision. Consequently 
it was believed up to a few years ago 
that the advent of a nova was a most 
unusual celestial phenomenon and that 
the nova itself was a sort of stellar freak. 
After the sensational appearance of 

' Nova Aquilae No. 3 on the night of June 
8, 1918, a nova which for a few days sur-
passed in brightness all of the stars except 
Sirius, it was decided to make a syste-
matic search for novas on photographic 
plates that have been taken at the Har-
vard College Observatory within the past 
thirty years or so. The most significant 
fact that has been brought out by this 
search is that the appearance of a nova 
is not a rare occurrence, but an every day 
sort of a matter, though the vast majority 
of novas are fainter than stars of the 
sixth magnitude at maximum brightness 
and so cannot be seen with the naked eye. 
That most novas are invisible without 

the aid of the telescope is probably due 
largely to the fact that the celestial catas-

trophez, that they typity have occurred at 
enormous distances from the earth while 
the novas that attain to the magnitude of 
first-magnitude stars are comparatively 
near to us in space. 
The number of novas discovered on the 

Harvard plates has increased so rapidly 
in the past few years that the announce-
ment of the discovery of a telescopic nova 
now fails to arouse any more excitement 
than the discovery of one of the number-
less asteroids of the solar system. Though 
the outburst of a nova is an indication of 
a celestial catastrophe on a gigantic 
scale, it is, then, a matter of common 
occurrence.  A little computation has 
shown that within the billion years or so 
that have elapsed since the earliest geo-
logical age as many novas must have 
burst forth, at their present rate of ap-
pearance, as there are now stars in the 
heavens. As the period of a star's life is, 
beyond doubt, considerably greater than 
a billion years, there seems good reason 
to believe that all the stars, including, of 
course, our own sun, have passed at least 
once and possibly several times through 
the nova stage. 
From a study of the photographic 

plates which show the brightness of some 
typical novas over a period of a number 
of years prior to their outbursts it has 
been found that noticeable fluctuations in 
the brightness of the star have often oc-
curred before the final outburst that puts 
it in the class of a nova. In other words, 
many irregularly varidble stars have be-
come novas. It is possible that all novas 
have gone through peculiar light fluctua-
tions for a number of years, possibly for 
centuries, before the final catastrophe has 
taken place, though observations of novas 
have been too limited as yet to settle 
this point.  As to the cause of the out-
burst of a nova there is great uncertainty. 
It cannot be said definitely that the out-
burst is due to the encounter of the star 
with a dark nebula or a cloud of cosmic 
dust drifting through space, though this 

is the view generally favored. It is pos-
sible that the outburst may be due to 
abnormal conditions that exist within the 
star itself. At present our own sun goes 
through more or less regularly recurring 
periods of maximum activity.  At such 
times solar cyclones, known as sunspots, 
appear almost continuously in its atmo-
sphere and incandescent vapors of many 
metallic elements leap to unusually great 
heights above its surface with high velo-
cities. The forces that produce these out-
bursts of unusual activity in the sun are 
unknown, but it is generally believed that 
they reside within the sun itself, though 
some favor the theory of external causes. 
Certain types of variable stars go through 
periods of light change that resemble in 
some respects the sunspot period and 
some irregularly variable stars have spec-
tra that resemble the spectra of sun 
spots. As irregularly variable stars have 
been known to go through the nova 
stage in some instances, it is possible 
that the forces that operate to produce 
the sunspot cycle of change in solar activ-
ity mly also be the forces that produce 
the irregular fluctuations of many variable 
stars and the celestial catastrophes that 
attend the outbursts of novas.  If our 
own sun, in common with other stars, is 
to pass at some future date through the 
nova stage it is probable that it will ex-
hibit for a long period prior to the catas-
trophe irregular fluctuations in brightness 
to a marked degree. Whether these fluc-
tuations will be due to abnormal internal 
conditions leading up to the final out-
burst, or to the encounter of the sun with 
stray wisps of nebulosity from a c.osmie 
cloud that i3 later to cause the catastrophe 
it is difficult to decide until more is known 
of the nature of theseibutbursts.  It is 
also possible that thsintithursts of novas 
may be due to neither of these causes, 
and are of entirely unknown origin. 
It has been found that the typical nova 

immediately after its maximum outburst 
(Continued on page 75) 

The Two Photographs Show Nova Persei, the Photo to the Left Showing the Star as Photographed by the Yerkes Observatory, September 20, 1901: the 
Photo to the Right Showing the Same Star as Photographed November 13th, 1901.  This Star, Which Previously Had Been Only a Very Small One, Burst 
Into Fiery Luminescence, a Nebula Being Formed as Shown in Our Left-Hand Photograph.  This nebula, as Will Be Noted, is of a Tremendous Size and is 
Several Million Times as Large in Diameter as the Original Sun.  After the Outburst the Nebula Shrunk. and Nova Persei Has by This Time Resumed 

Its Pre-catastrophical Appearance. 
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WILL THIS BE THE END OF THE W ORLD? 
In the Heavens Ome of the Most Common Occurrences is the Flaming Up of a Star to Many Times Its Original Brilliancy.  Such Celestial Cataclysms Are 
Not at All Unuscal.  When it Does Happen, the Star Expands Enormously, While the Fiery Envelope Extends Over an Immense Amount of Space. 
Our Sun is, of Clurse, a Star, and the Chances Are That it Went Through Just Such an Evolution Many Times During Its Past History.  Should the 
Cataclysm Arrive Again, All of the Planets Will Be Engulfed in a Sort of Nebula, as Here Pictured, but With the Sun Remaining Much as it is Now  It is 
Simply a Sort of Explosion that Hurls Out Into Space a Sort of Nebula  Such a Cataclysm Would Wipe Out All Life on Earth in the Twinkling of an Eye. 
Due to the Tremendous Amount of Heat Generated in the Process. But Geologists Can Prove to Our Satisfaction That Such a Cataclysm Has Not Happened 
at Least During tie Past 400 or SOO Million Years, and the Chances Are That it Will Take • Long Time Before it Will Appear Again. 
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"Miss Gloria Mundy Pressed Down the Radio Control Key  Instantly a Cloud of Flame and Smoke Was Belched Up from ,he Volcano, Huge Blocks of 
Lava Being Hurled Up High Into the Air  It Was Only Several Seconds Later That the Report Could be Heard, for Sound Travels Far More Slowly 
Than Light.  The Earth Shook Violently and Several Ramskackly Buildings Fell.  Some Window Panes Were Broken, Although People Had Been Warned 

to Leave the Windows Open to Avoid Such Breakage:. 

Doctor HacKensaw's Secrets 
By CLE M ENT FEZANDIE 

(Author's Note.  Man has made one con-
quest after another over :Vature.  So far, 
however, he has been unable to control her 
volcanoes or prevent her earthquakes. There 
is no reason, however, why he should not 
come day be able to bring both of these 
under his dominion.) 

H 44  - u1.1.0. Silas!  What  in the 
world are you doing here?" 
The speaker was  Doctor 

Hackensaw, who was standing 
on the  upper deck of  the 

French steamer about to sail from its pier 
in New York. 
"I just came to see a friend off.  But 

you, doctor, you're surely not sailing for 
Europe?" 
"I ant that, Silas," returned the doctor. 

"I happen to have a little free time on my 
hands, so I'm off to Italy to tame Vesuvius." 
"To tame ‘Tesuvius? What in the world 

do you mean?" 
*Ah, you see, Silas, man has been winning 

victory after  victory over  Nature.  We 
have harnessed up her waterfalls to run 
our dynamos, and defied her laws of gravita-
tion with our airplanes.  Our submarines 
have even invaded the ocean depths she had 
appointed to the fishes, but so far we have 
made no attempt to conquer her volcanoes 
or subdue her earthquakes." 
"Why, I had understood that there was 

an observatory established on Vesuvius to 

No. 16.  The Secret of 

the Earthquake 
make seismological records, and study the 
eruptions.  I was even told that they are 
making spectroscopic observations of the 
flames." 
"That's true enough. Silas, but that is 

only the first step.  These scientific records 
that are being made, will some day enable 
us to predict with accuracy when an erup-
tion or earthquake is menacing, and whether 
it will be great or small.  But from that to 
controlling the internal forces at will, is 
quite another matter." 
"And  you think  you can  accomplish 

that?" 
"I can at least try.  And even if I fail 

this, I may nevertheless succeed in the sim-
pler task of harnessing up Vesuvius, and 
making it of use to mankind." 
"In what way?" 
Simply this.  Inside of Vesuvius, and near 

the surface, there must be a mass of red-hot 
lava, capable of producing heat, light, and 
power in practically inexhaustible quantities. 
A few miles away lies Naples—a city that 
spends large sums importing coal to run its 
trolleys and trains, work its factories, and 
furnish its light and heat.  Now, why not 
make Vesuvius do the work and so afford 
the volcano an outlet for the tremendous 
energies pent up within it ?" 

"The idea seems good, but how would 
you set about it?" 
"At first I had intended to be satisfied 

with supplying Naples with hot water. This 
would be the simplest scheme. At Solfatara, 
just a few miles away, there already exists a 
natural boiling spring.  Artificial ones could 
be made in the same way. My plan was to 
lay pipes through the hot lava beds near 
the center and have the water heated as it 
passes through.  I should, of course, have 
to choose spots where the heat was con-
stantly renewed." 
"Wouldn't your pipes melt?" 
-The pipes could be of tile or some other 

refractory substance. My idea was to make 
them of cooled lava, and have the volcano 
itself mould the pipes for me.  The moulds 
would be prepared, and at a given signal 
the molten lava from the crater would be 
allowed to run into them.  I had some pre-
liminary experiments made in the small and 
easily accessible crater at Solfatara, and 
found the scheme quite feasible.  These 
pipes could  be  of  large  diameter  and 
well insulated, so as to preserve their heat." 
"I suppose the water supply on Vesuvius 

is ample?" hazarded Silas.  "Your scheme 
would require a tremendous amount of 
water." 
There is no water on Vesuvius. But the 

Mediterranean Sea—or at least that portion 
of it called the Bay of Naples, lies at its 

(Continued on Page 81) 
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at TS) opulation of5ix Million Means 
By CH ARLES N EVERS H OL MES 

/
N 1696, the population of what is now 
the Metropolis of New York. amounted 
to 4302.  In the year 1790, its popula-
tion had increased to about 50,000. This 
was somewhat larger than the combined 

populations of Indiana. Illinois, Michigan 
and Arkansas twenty years later. New York 
kept on growing: it had more than 100,000 
inhabitants in 1810, more than 200.000 in 

rj  1830, and more than a million in 1860.  It 
kept on growing.  In the year 1890, about 
2,/2 million people resided in its boroughs 
of Manhattan, Brooklyn, Bronx, Queens and 
Richmond.  In 1900, about 3,437,000 people 
dwelt in these five boroughs; in 1906, 
4.000,000; and in 1913, more than 5,000.000 
people. According to the last United States 
census, New York City contained 5,620,000 
inhabitants, and today its total population 
approximates 6,000,000. 
These six million New Yorkers are divided 

among the five boroughs, approximately, as 
follows:  Manhattan. 2.300,000; Brooklyn, 
2350,000; Bronx, 850,000; Queens, 550,000; 
and Richmond, 150,000 inhabitants. That is, 
the borough of Manhattan has increased in 
population, since 1820, about  18 times; 
Brooklyn, about 190 times; Bronx, 305 
times; Queens, 66 times; and Richmond, 
about 24 times, and the total population of 
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New York City is about 40 times as large 
as it was a century ago, or about 4 times as 
large as it was 50 years ago. With respect to 
New York City's greatet growth, that oc-
curred between the years 1890 and 1900, an 
increase of more than 900,000. And from the 
year 1900 to the year 1922, the population 
of the Metropolis has increased about 75 
per cent, or, each year, by an average of 
nearly 117.000 people. 
Now, what does New York City's present 

population (six millions) really mean? 
If we could place New York City's total 

population so that each man, woman and child 
stood one above another, straight upwards 
from the ground, its six million inhabitants 
would extend to a height, approximately, of 
6,000 miles.  If we could place all this 
population side by side, shoulder touching 
shoulder, it would extend about 1300 miles. 
or a distance equal to that from New York 
City to a point about 100 miles south of the 
southern end of the state of Florida. If all 
these people could be weighed together, 
their total weight would approximate 375,000 
tons, which would equal the weight of a 
cube of hard anthracite coal 188 feet in each 
of its dimensions. Were every New Yorker 
to form in a line, as was done years ago in 
case of fires, and, were they to pass a bucket 

• 
70 DAYS RE QUIRED CO M SS 
SUCRE/ Of MAYER FROM M N 
YORK TO FLORIDA  .  , 
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full of water from one end of that line to 
the other end, taking one second to pass 
that bucket from each individual to his 
neighbor, the bucket would travel from 
New York City to a point about 100 miles 
south of the southern end of Florida in 
about 70 days. 
Such a population approximates 1/19th 

that of our forty-eight states. or 1/283rd of 
our world's population.  It is equal to the 
combined populations of the states of Ari-
zona, Delaware, Idaho, Montana, Nevada, 
New  Hampshire,  New  Mexico.  Rhode 
Island, Utah, Wyoming and Louisiana. And 
it is equal to the combined populations of 
the following cities:  Baltimore, Boston, 
Buffalo. Cincinnati, Cleveland, Detroit, New 
Orleans and Los Angeles, as well as several 
hundreds of thousands additional inhabitants. 
In other words, New York City possesses 
a population which approximates 6,000,000, 
but were it to include certain cities in its 
vicinity, it would then approximate a total 
population of more than 7,000.000 people. 
New York City's inhabitants dwell within 
an area of 318 square milts. That is. there 
is an average of about 19.000 men, women 
and children to each square mile of this 
great Metropolis.  Or, each New Yorker 
should possess about 1467 sq.ft. of soil. 

New York's Six Million Population Does Not 
ing Picture Just What Six Million People Am 
in Height, by 180 Feet in Breadth, and Be 75 
Into a Bucket Brigade Extending from New 
Along This Route in Seventy Days. The Final 
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Mean Very Much to the Average Person Perhaps, But the Artist Has Shown Us Vividly in the Accompany-
ount To.  If These Six Million People Were Represented by a Gigantic Man, He Would Measure 1000 Feet 
Feet Thick Through toe Chest.  The Second Illustration Shows That These Six Million People, if Formed 
York City to the Southernmost Point of Florida, a Distance of 1.300 Miles, Could Pass • Bucket of Water 
Illustration Shows the Relative Weight of These Six Million People Which is Represented by Four Wool-
pproximately 400,000 Tons, the Woolworth Building Itself Weighing 100,000 Tons. 

Noiseless Trolleys 
The twin cities of St. Paul and Mimie-

apolis are to have the first noiseless street 
cars in the world.  At least, such is the 
plan of the Twin City Rapid Transit Com-
pany, which has been conducting experiments 
at its St. Paul shops with this objective, ac-
cording to a recent announcement by Julian 
McGill, Vice President. 

Trucks are being made at the shop which 
.iie equipped 'with roller bearings and will 
lit installed under cars late in April. 
"We are endeavoring to give our cars 

this ultra-modern touch, and believe the de-
sign now being used in the experiment will 
solve the problem." Mr. McGill said. "The 
roller bearing will make the cars virtually 

noiseless and will save the company a large 
item in power." 
According to Mr. McGill, the roller bear-

ings will make street car operation almost 
as noiseless as eight-cylinder automobiles, 
remove friction in the truck shafts; save 12 
to 15 per cent. of the power and enable oper-
ators to start and stop cars more quickly 
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"The Officer Sprang to One Side and Pulled Out the Handle Which by Klectric Action, Drew • Steep Barricade Across the Street Crossing.  The B 
Was Not Going to Recipe Him Wh  Happene d. But  What  Was That?  Two Great Springs Appeared Suddenly on the Bottom of the Auto = 
Which Lifted It Up, and It Jumped As If It Was a Running Horse, Ov  the Barricade.  Before the Officer Could Recover Prom His Astonishment and 

Give a Shot, the Automobile Ha  c Disappeared in the Darkness of Night." 

Hunting Criminals In 2000A.D. 
By FELIX LEO G OECKERITZ 

THE acting officer of  the  Berlin 
Staatspolizei (Burglary Division), sat 
in his office and followed wearily the 
minute hand of the electric master 
clock, which gradually approached 

the midnight hour.  The collar of his uni-
form was open, and he was turning over 
the leaves of a detective story. It was mani-
festly superfluous for him to take the func-
tions of his office too seriously, for i.-.1 the 
last fifty years the prevention and guardian 
divisions of the police had been perfected 
to such a fine degree, that only an idiot or 
a genius in the burgl.ry line would think 
of breaking into a house.  In his office the 
threads of a widely branched very phenom-
enal detection system came together, which 
had cost many thousands of marks, but 
also had absolutely stopped the burglars 
and robbers who had come into the field 
after the World War, now a matter of 
ancient history.  The criminal statistics 
were reduced to isolated instances, and a 
practically ideal degree of safety ruled over 
the whole land. 
Just now the clock with its light beat 

had announced the midnight hour, when 
suddenly on the white marble switchboard, 
covered with its innumerable incandescent 
lamps, a light appeared, coming from a 
tiny little reddish • lamp, and at the same 
time shrill and persistent through the silent 
room came the sound of the alarm clock 

A Picture of the Police 
in the Year 2000 

Hasty steps were heard in the corridor, 
and the next instant the police automobile 
was heard puffing and ready to go out on 
the street. while in the doorway the chauffeur 
stood ready to receive instructions from his 
superior. 
Lieutenant Brillov jumped up from his 

writing table and read the number which 
in glaring white letters stood out from the 
signal lamp, "14752A"—the great "Bank of 
Commerce." He threw over a black switch, 
and at once innumerable hidden micro-
phones on all the floors and all the rooms of 
the threatened bank were brought into cir-
cuit, which announced to the operators in 
the Police Department the slightest word 
and the least sound within the threatened 
building:  Keys rattled, muffled steps were 
heard falling on the thick carpets.  Now 
came a man's rough voice: "The police are 
having their blessed sleep, Timor.  Wasn't 
it a fine thought of me to get you over on 
my side, you, the trusted guardian of the 
bank, but your houndlike loyalty gave me 
a bad job before I could get you, so as to 
come over on my side and to throw the 
alarm system out of circuit."  Lieutenant 
Brillov gave a low joyful whistle through 

his teeth, and the waiting chauffeur, to 
whom the loud-speaker had clearly trans-
mitted every word as if spoken in the very 
room, smiled.  "We know one of them 
anyhow," said Brillov, "That is the watch-
man hitherto reported to us as absolutely 
faithful and reliable, but the good man never 
suspected that the cutting out of the alarm 
system at night would put this other system 
into circuit.  So Schirml , let her go, you 
know what to do, you won't have much 
work, it is only a bagatelk." 
A short military turn—the automobile 

started into action, its shrill whistle sounded 
loud the next instant, while Brillov stepped 
to the telephone to notify the bank directors 
of the occurrence.  Then he switched the 
secret microphone in again, and watched 
the sequence of events with halted breath. 
The feverish hissing of an oxygen cylinder 

was heard on the loud speaker and then a 
slight noise, as if a piece of iron had fallen 
on the ground, a coarse laughing:  "That 
didn't take long, Timor.  Now quick, pack 
up the goods." And then a snarling curse. 
A voice of thunder came out of the ap-
paratus. "Hold up your hands in the name 
of the law." A deafening sound, two shots, 
one after the other, muffled fall.  Braley 
laughed, "The mouse is in the trap, that 
was the falling of the door of the cage." 

(Continued on Page 84) 
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BOTTOM PUT ON 
SEPARATELY 

HANDLE PUT ON 
SEPARATELY 

Do You Know the Various Stages Through Which Your Clay Water Pitcher Went in Its Manufacture?  The Photographs from Left to Right, Beginning 
with the Top Row, Show the Two-Part Mold and How the Wet Clay is Molded Therein ; Also How the Handles of Such Pitchers, Tea Cups, etc., Are Put 

on Separately, and the Ware Then Glazed and Decorated with Stencils or Otherwise, by Painting. 

The Bir th of a (May Filcher 
By' J. B. ELLIOTT 

THE art of making general ware pottery is as old as the hills and the methods 
used today are practically those of cen-

turies ago. 
The main ingredient is clay, which when 

mixed with water forms a substance not un-
like bread dough. In illustration No. 1 a pot-
ter is placing one half of a pitcher mold on 
his potter's•wheel. Standing at the side is the 
other half of this pitcher mold already pre-
pared and behind it is a batter, which the 
potter wil use to bat out or flatten the plas-
tic clay into pie-crust thickness and then 
deftly picking up this thin layer of clay, 
the worker will place it over the mold on 
his potter's wheel, pressing the pliable sub-
stance into the shape of a half pitcher. The 
next operation brings the two half molds 

together; then they are fastened with the 
strap seen hanging on the wall. 
The bottom of the pitcher is made in a 

separate mold and this is now put in place. 
The handle is also made separately and is 
attached with "slip", similar to the manner 
in which the "handler" in illustration No. 
2 is attaching cup handles. 
The top of the pitcher mold is open to 

conform to the shape of the mouth and this 
enables the potter to run his hand inside 
to smooth the clay seams.  A little "slip" 
or viscous substance is also applied in this 
work. 
In illustration No. 3 you see the the rough 

clay pitcher.  It was made in five minutes 
and is now hard enough to be handled and 
sent to the green-room where it must dry 

Engnne 
' In 1916, the Society of Automotive Engi-
neers prepared, in co-operation with engi-
neers and representatives of service depart-
ments of automobile companies, a list of 
standard names for the common automobile 
parts in order to eliminate confusion that 
existed due to the promiscuous naming of 
parts which had developed in the early 
growth of the industry. 
The standard nomenclature was approved 

by the society members and largely followed 
by service managers in making up parts 
lists. This has resulted in saving a surpris-
ing amount of time and money in the def-
inite and prompt making and filling of 
orders for parts. Certain names, the use of 
which was recommended in the nomencla-
ture, were, however, not adopted as gener-
ally as might be desired, probably the most 

for twenty-four hours. After coming from 
the green-room, the pitcher is ready for the 
kilns where firing hardens it and next ,the 
rough clay vessel is dipped in glaze, a pul-
verized mixture of sand, lead oxide, soda 
salts and other ingredients and water. 
When the glaze hardens the pitcher is 
ready for decorating unless it is manufac-
tured for plain ware. The glaze has then 
to be fired to its melting point. 
The girl in illustration No. 4 is painting 

a gold rim on the mouth ewer; the flowers 
had previously been put on with decalco-
manias.  The best decorated pottery is 
painted under the glaze; i.e. the decorations 
are affixed first, then glaze is flowed over 
them. The fact that glaze covers the floral 
adornment prevents it from wearing off. 

va. Motor Denned 
important of these being the term "engine" 
for designating an internal combustion unit 
of the most prevalent type of automobile, 
the word "motor" being used to a certain 
extent instead. 
"Motor" is the correct name for an elec-

tric unit used for changing electrical into 
mechanical energy, and its meaning as ap-
plied to internal combustion engines can be 
understood only by the context. An electric 
motor is commonly used on gasoline auto-
mobiles in connection with the starting ap-
paratus. 
The continued misuse of the word "motor" 

is probably due to two factors. It is used, 
and correctly, to designate a moving vehicle, 
in addition, many companies building en-
gines were organized in the early years of 
the industry and included the word "motor" 

in their official names.  As the companies 
prospered, the names became valuable assets 
and a change has been considered unwise 
from a business standpoint. 
Nomenclature is, in a last analysis, deter-

mined by usage. Many words are common 
to-day which are in a derivative sense, en-
tirely illogical, as well as entirely different 
in meaning from what they meant originally. 
"Electric motor" and not "electric engine" 
is, of course, the name for the electric unit; 
and the term "steam motor" is not used as 
applying to a prime-mover. "Engine trucks" 
and "engine vehicles" would be equally 
anomalous. 
There seems to be little doubt of the 

logic and consistency of the use of the word 
"engine" to denote the internal-combustion 
or "gas" unit of motor vehicles. 
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t the New Yorck linvenIorce 
show 

I
N this short treatise we will not, by any 
means, attempt to detail, nor record all 
of the inventions which occupied space 
in the International Exhibition of In-
ventions and Investments held at the 

Grand Central Palace in New York City 
recently. Some of the inventions here found 
have already claimed our attention in past 
issues of this magazine, and for that rea-
son we will not list them again.  Neither 
do we mean to imply that those devices, 
which we have omitted, are not worthy of 
consideration.  As a matter of fact, some 
of them would be worthy of featuring in 
longer articles. 
One exhibitor presented a sanitary mustard 

container shown in Fig. 1, which no doubt 
is superior to any mustard pot on the mar-
ket.  It is a cylindrical container in which 
a plunger slides, fitted at its lower end 
with  a soft rubber washer, and provided 
with a grip for the fingers.  The plunger 
itself is provided with a hollow channel, 
through which the mustard passes on press-
ing the plunger downward.  It is evident 
that the mustard cannot harden, it preserves 
its odor and flavor, it does not discolor, 
and the method applied in this invention is 
free from the old-time smeariness incident to 
the ways of the former style of mustard pots. 
William Chapman featured a wonder comb. 
This comb made of aluminum is provided 
with a heating coil, electrically operated. 
From a somewhat elevated tank on the wall 
shampooing liquids may be passed into the 
comb to make their way through the comb 
proper and through orifices in its back to 
the hair.  Another row of orifices serves 
for the distribution of dye or tonic, held 
under pressure within the hollow handle. 
The comb can likewise be used directly for 
drying the hair, due to the heat developed, 
Fig. 2. 
Harry Bishop demonstrated a stirrup for 

coil springs, which will do away with bend-
ing the spring into the form of a hook or 
coiling it in such a manner that it will de-
velop a suitable security in the form of an eye-
let. The stirrup can be immediately attached 
to a broken spring. It is shown in Fig. 3. 
If you want to enjoy life a la Cleopatra, 

except that instead of having the slaves 
waft palms back and forth to cool you, you 
would have an automatic device fitted to your 
rocking chair do the work, you should 
purchase the device developed by Louis N. 
T. Guertin. Fig. 4. This is a fan attached 
to the back of your rocking chair, which 
by slight movement of the chair is caused 
to swing up and down.  It does not create 
a draught, but positively cools the individual, 
giving him a sense of inestimable comfort. 
The mechanical construction is very ingeni-
ous, and the fan itself is adjustable. 
A mechanical forearm and hand was 

demonstrated by Albert Pecorella.  It is 
controlled from the arm. With this hand 
a man can saw wood, take a match out of 
a match box and light a cigar, drink a glass 
of water, holding it in the mechanical hand, 
carry a 75-pound satchel, pick up a pin, 
thread a needle, and in fact can do almosf 
anything that the human hand can do. If 
covered with a glove, one would hardly 
believe that the individual wearing the same 
was carrying a mailed fist. Fig. S. 
A tire compatly demonstrated a tire which 

was made of rubber with a fabric base 
mounted on a high carbon steel spring band. 
This is placed in the outer casing the same 
as an inner tube.  Very wonderful riding 
qualities and durability developed under ac-
tual test; see Fig. 6. 

A seat for window-cleaning made in the 
form of a swing, and held in place by chains 
and  sash-locks was of interest.  This 
could be used for painting 4vindow frames, 
for cooling foods, as a guard in hanging 
clothes, as a platform for flowers, or as a 
swing for the kiddies if taken indoors. The 
device is shown in Fig. 7. 
One concern demonstrated a mechanical 

hand which is attached to the windshield of 
the automobile, and controlled from the 
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10 Years of Science 
and Invention 

14/ith this issue, SCIENCE AND 
INVENTION starts its eleventh year. 
The first issue of the magazine, then 
called  ELECTRICAL  EXPERI-
MENTER, had sixteen pages and sold 
for five cents. Of that issue we print-
ed three thousand copies. 
This issue contains one hundred and 

four pages and cover, sells for twen-
ty-five cents, one hundred and sixty 
thousand copies being distributed. 
It looks as though we have been 

able to interest a sufficient number of 
readers to have this large following. 
But we are not at all satisfied. We 

must do much better, and the editors 
pledge themselves to better the maga-
zine month by month, the same as 
they have done in the past. 
We are trying to make SCIENCE 

AND INVENTION the best maga-
zine on science and invention that is 
published. not only in America. but 
anywhere. For the coming 'year we 
have in mind particularly to show in-
ventors and would-be inventors how 
they can cash in on their ideas. 
We are starting off with that idea 

this month, and we are certain that 
the coming issues will be of tremen-
dous interest to all of our readers. 
The publishers, on the eleventh 

birthday of SCIENCE AND IN-
VENTION, desire to thank their 
readers for their continued support. 

June Feature 
Article in Science 
and Invention 
The Scientific Tools of the Modern 

Detective. By Feri Felix Weiss. 
Einstein Theory Explained in New 

Movie—Popularly Illustrated Article. 
Photographing the Tracks and the 

Collisions of Atoms. By William D. 
Harkins, Professor of Physical Chem-
istry, University of Chicago. 
New French Colored Movie Process. 
The Dawn of Creation Shown in 

Movies. 
The Difference Between Mica and 

Isinglass. fly [mar Ginsberg. 
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driver's seat. This hand is made of alumi-
num, with a ruby glass in the center on both 
back and front. The bottom is slotted, an 
incandescent bulb lights the device up at 
night. The horn is sounded whenever the posi-
tion of the hand is changed. The hand can 
move in four directions, to the left, right, 
backward or ahead. Cables rotate it, see Fig. 8. 
In Fig. 9 a rotary jack for vehicles is 

shown. This is a shell adapted to fit a tire 
which may be strapped to the back of the 

automobile.  If the driver desires to carry 
two spares with him, he uses the individual 
halves of the casing for each spare. Should 
he sink into soft earth, he places the casing 
around the wheel, which has sunken and 
then pushes a log against the circular disk 
located off center. The eccentric causes the 
wheel to be raised. This eccentric likewise 
serves as a compartment for the tire tools 
and prevents the stealing of rides, due to 
the fact that it closes half of the area within 
the spare tires. It was patented by Faustino 
B. Urbano. 
An elevator to deliver mail to your apart-

ment in large buildings, was exhibited. This 
mailevator, Fig. 10, eliminates the old-
fashioned letter box with its slot.  The 
postman opens the mailevator door with his 
key, removes any outgoing mail and deposits 
incoming mail.  As soon as he closes the 
door, a bell in the receiver's apartment rings, 
and he goes to a little cabinet in the wall 
and removes the mail therefrom. The de-
vice is operated by an electric motor, the 
circuit to which is closed when the mail 
door in the vestibule panel is closed. Open-
ing the mail door in the apartment reverses 
connections to the motor, and (when the 
door is shut) sends the elevator down for 
more mail or carries with it the outgoing 
letters. 
L. Casper demonstrated a machine for 

pasting labels on packages. This comprised 
a roller which applies glue or water to 
the back of a label, presses it against the 
package and makes it adhere firmly. It is 
a very simple contrivance, promising to be 
extremely popular. See Fig. 11. 
A variable pitch airplane propeller, one 

of the cleverest designed up to the present 
time, was demonstrated by W. R. Turnbull. 
This is shown in Fig. 12.  This propeller 
was tried out on a 230 H.P. B. R. 2 engine, 
running at a speed of 1325 revolutions per 
minute.  The blades are attached to worm 
gears at the hub, where a wheel projects. 
This is struck repeatedly by a friction 
cushion as the propeller rotates, causing in 
this manner a change of pitch in propeller 
blades, due to rotation of the worm.  The 
device was tried at Camp Borden, head-
quarters of the Canadian Air Force with 
great success the inventor claims. 
In Fig. 13 we see the anglemeter placed 

on exhibition by William Richter. This con-
sisted of a circular disc calibrated in de-
grees and minutes, and a rocking sector 
held level by two floats, buoyed up by a 
liquid.  The degrees of inclination of the 
surface could be ascertained directly. 
Charles Stanzel exhibited the telephone 

bracket illustrated in Fig. 14. By pushing 
the receiver toward the mouth-piece the 
hook is automatically depressed, cutting off 
the service. 
Instead of using three bells, one for the 

hall, one for the door, and one for the dumb-
waiter, one genius has combined all three in-
to one wit. The electro-magnet in the bell, 
instead of being of the horseshoe shape, is 
provided with a vibrating arm at either end. 
Each of these causes a striker to hit its 
respective gong.  A buzzer is also con-
tained within the case, making one unit serve 
three purposes. There are four binding posts 
on its exterior, for connections. See Fig. 15. 
In Fig. 16 we see the over-flow alarm 

demonstrated by Harry Gessler. This alarm 
is attached to any type of waste water re-
ceptacle such as the drip pan for ice-boxes. 
It is adjustable, consequently when the water 
rises to a certain predetermined level, the 

(Continued on page 90) 
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What Would Happen ir Various Pans of the World  Particu-
larly New York City, Ind the Atlatfic Seaboard if the Gulf 
Stream Could Be Changed in Its Course. so as to Follow Along 
the Atlantic Coast and Not Dart Nortteastward Toward Europe 
Shortly After Leaving Florida is Shown in a New Film Story. 
The White Arrows Incicate the Pa h of the Cold Labrador 

Currents: the Black Arrows, the Gulf Stream. 

14CHOkED BU YS; 

• 

This P:cture Shows T tree Different Positions of the Flexible 
Mesh-Like Dam Supported in Position by Anchor Buoys. The 
Upward Movement of the Mesh-Like Curtain Takes ?lace, Due 
to the Conse.ant Movement of the Ocean Currents, Silt and Mud 

Washing in and Catching in the Dam. 

••  ' 

View of tie Hotel Plaza and Entiance to Central Park, New 
York City, as it is a: Present.  AL.:pi:time to the Theory Set 
Forth in this New F lm Story, anc Wh.ch Has the Sympathy 
of a Great Many Scieltivs. if We Could Change th! Course of 
the Gulf Stream, We Vot:ld Do Astrly with the Severe Winters. 

•••-•"•"."' 

Sfre arn 

TIM ri:ture Shows a Later Silage n the Story of Chalging the 
Gu* - St-.am, the New Paths of This Warm Cur -em Cbse to 
the At a r tic Seaboard Iacludirg Newfoundlt-nd, Be ng shown by 
the BL :k Arrows and tt e Moe ified, Souther y Proczediag Labra-
dor C c Current by .he White Arrows.  It is Proposed to 
De'ec: the Labrador Current by Pleans of a Long Baffle Wall 

or Dam. 

The P -tion of the Silt and Mud :larded Forwar I ard Caused 
to ;'oran a Dam or Well in Cmn=tion wi h the Mesh Curtain, 
is Shosm Progressively- in the ' Movie" aid Fin illy 7 he Corns 
plc ed Cam or Baffle Wall is Seen  The Ocean Dept1 at Vat-is 
oui Pints About New oundland Where Ti is Wall 'N)uld Have 

7C be Constructed, Are Shcwn in the Film St3ry. 

I 

H e is a View of the Hotel Plaza and the Entrance to Central 
Park as it Would Appear if fie Gill Stream Colin Be Changed. 
Monlevs Would Clim3 Ccc)srut Trees along 3roaclway. and 
B.gtamii and Oranges Wo ki Be Had fo - the Atieirg. if This 

Great Dream Came Time. 

24 Photos from Brim ProMittlons. 



New York Tropical With Changed 
Gull Stream 

A
NOVEL conception in motion pic-
ture stories has recently been filmed 
and shown in several New York the-
aters. This film, entitled "Gambling 
With the Gulf Stream," is not only 

entertaining but highly educational as well. 
In the first part of the film the paths fol-
lowed by the warm Gulf Stream as it passes 
northward and northeastward of the Atlan-
tic Coast, and also the direction taken by 
the Labrador cold water currents, are clearly 
and vividly shown, by means of arrows which 
constantly move in a circulatory fashion. 
Some meteorologists today claim that the 
Gulf Stream has nothing whatever to do 
with the climate of England or Europe in 
general, and that it likewise has nothing to 
do with the relatively colder climate expe-
rienced in New York and other northern 
cities on the Atlantic Coast. Their theory is 
that the freakish weather conditions met with 
on the eastern coast of the United States are 
due wholly to changes in the barometric 
pressure, or in other words, to changes in 
density or movement of air currents across 
the country.  One writer on the subject 
mentions that it is about time that what he 
calls the "Gulf Stream Fallacy" was elimi-
nated from our school text books.  How-
somever and be that as it may, the Gulf 
Stream hypothesis still has many adherents, 
and this new film story proceeds apace with 
this hypothesis for a basis. 
The cinema story clearly shows in a start-

ling manner how England is apparently 
warmed by the heat carried in the Gulf 
stream, as it wends its way across the At-

Bitrahpllace 
One of Thomas A. Edison's Most Prized Pos-
sessions is This House near Milan. Ohio, Where 
the World's Greatest Inventor Was Born Just 
Seventy-six Years Ago.  Photo by Mr. Waye. 
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lantic and finally reaches the British Isles, 
in spite of the fact that England is located 
in a latitude corresponding to that of cold 
bleak Labrador. In view of these facts, there 
was some years ago a bill presented before 
Congress calling for an appropriation to erect 
a dam off the coast of Labrador to deflect 
the northern water current, and possibly 
cause it to describe a circular course eastward 
toward England and simultaneously by thus 
deflecting this cold water current, which now 
bucks the warm Gulf Stream and deflects 
eastward just after it passes the Carolina's 
or thereabouts, will permit the Gulf Stream 
to surge northward close to the Atlantic 
Coast, with the result that before we knew 
it, we would be chasing monkeys and pick-
ing cocoanuts off palm trees in little old New 
York.  If this change should take place, 
the English people would probably be glad 
to wear overcoats all the year round.  So 
the accompanying pictures show the remark-
able and delightful change in the scenery 
about the famous Hotel Plaza in New York 
and the entrance to Central Park "before 
and after taking a dose of Mr. Bray's elixir." 
This represents a clever piece of motion pic-
ture studio photography in itself, as the read-
er will no doubt admit, especially after he 
has seen this film story. A close-up view of 
the earth in relief with moving arrows re-
producing the direction of the Labrador 
Stream and the Gulf Stream, shows in a 
striking manner the results to be antici-
pated, if this scientific experiment proves 
successful.  If it does succeed eventu-
ally the Gulf Stream will follow the Atlantic 

Coast of the United States closely, and then 
will spread out over the north Atlantic. the 
warm Gulf Stream waters passing up and 
around Iceland and Greenland.  In the film 
pictures you see before your eyes the ice-
covered colder regions as well as those. in 
northern  Canada  disappearing,  and  the 
ground itself comes into view, the effect 
of the Labrador currents being neutralized 
in this way. 
The scheme proposed for attempting to 

deflect the southerly streaming Labrador 
ocean currertt, is elaborately illustrated in 
the film story, the dam required, according 
to its sponsors, being several miles long. It 
is of flexible construction, held in position in 
the first place by a series of large anchored 
buoys, as illustrated herewith.  The action 
of this flexible dam is then shown in a real-
istic manner, and if it worked as perfectly 
as the film artist has portrayed it, it would 
seem as easy as eating a piece of pie. The 
flexible dam in the form of a great net fast-
ened to a long cable, to which the buox 
cables also attach, is carried upward by the 
action of the tide or current, and it is gradu-
ally filled in with sand and rock.  As the 
flexible net member rises, the silt piles up, 
and eventually a perfect barrier results, as 
the pictures show. The redirected courses of 
the Labrador cold water currents and the 
new course of the Gulf Stream, is shown 
in the picture by means of the moving arrow 
diagrams, while sectional views show the 
depth of the ocean's bottom in the spot where 
the dam or baffle wall would have to be 
constructed. 

etx rRab1e Photos of Venus Pelssing Behlkid 
the Moon 

Early risers in the eastern and middle 
sections  of  the United  States  on  the 
morning of January  13th  were treated 
to one of the prettiest sights the heavens can 
afford—Venus, the morning star, playing 

hide and seek with the crescent moon. The 
beautiful spectacle lasted from 4:00 o'clock, 
when the moon first appeared above the 
horizon, until well after eight. At 6:40, the 
planet was so close, to the moon that it was 
almost impossible to distinguish it.  The 
actual contact, however, did not come until 
five minutes later. Then about 7:20, a tiny 
diamond appeared on the dark side of the 
moon.  Venus had emerged. 
An occultation of Venus by the moon is 

not such a rare phenomenon for the earth 
as a whole, but for any one place is ex-
tremely rare.  For instance, there has not 
been one visible here since early in Decem-
ber, 1877, forty-five years ago. 
Herewith is a series of photographs made 

by Mr. William Henry, of the occultation 
of Venus on January 13th.  Mr. Henry 
states: 
"The morning of the 13th was very clear 

in Brooklyn, and the sight was gorgeous. 
"Besides making the photos, I also ob-

served  with my 5-inch Clark telescope. 
While observing the contact of Venus with 
the moon I was rather puzzled to see the 
image outlined quite distinctly against the 
yellow disk of the moon. Possibly this was 
caused by the atmosphere of Venus." 



THE "HELICAR" OF TOMORRO W—IT FLIES OR TRAVELS ON ROAD 
1—Push Button Power Control Board Before 

Driver, Which Also Switches Power to Helicop-
ter Drive Shaft 3, and Blades 9, When it is De-
sired to Fly. 
2—Steering WheeL 
3—Helicopter Drive Shaft. 
4—Gyroscope  for  Stabilizing  Car  on  Two 

Wheels. 
5—Twelve Cylinder Gasoline Engine Driving 

The 

Large Dynamo 6, Which Supplies Electric Cur-
rent to Motor Within Rear Wheel, 13. 
7—Storage Battery for Engine and Radio Re-

ceiving and Transmitting Set, 8. 
9—Collapsible Helicopter Blades.  (Note: En-

gine Driven.) 
10 —Powerful Electric Lamps and Reflectors for 

Flying Purposes. 
11 —Elevating Wings Controlled by Driver, Used 

in Ascending or Descending, as Well as Tail, 12. 

13—Electric Motor Wheel Which Drives Car 
Along Road. 
14 —Motor Driven Spur Wheels Which Can Be 

Lowered to Assist in Propelling the Car Out of 
Icy Spots. 
1S —Collapsible Steps, 
16 —Fender. 
17 —Electric Headlight Used When Running on 

Road. 

%aom.o.:101Le oT 1973 
Ja. G ERHSB ACK 

MEMBER OF THE AMERICAN PHYSICAL SOCIETY 

T
HE modern automobile, as far as the 
public is concerned, is only about 25 
years old. It is true that a few cars 
were made as much as 30 years ago, 
but these were not for universal use, 

and only millionaires could afford them. The 
first cars were very crude, and were not at 
all reliable, and when we look back upon 
these high-wheeled two-seaters we smile at 
the contraptions that they were. 
The other day at automobile of that early 

vintage rolled down Broadway. It was run-
ning under its own power, but the sight was 
so ludicrous that it stopped all traffic, and 
every one had a good laugh at this piece of 
ancient mechanism. 
25 short years were enough to produce this 

result.  What, then, may we expect to see 
SO years hence?  What sort of automobile 
will we ride in?  What will be common-
place 50 years hence? 
The automobile, as it is built now, tends 

to become larger and larger.  The car of 
today is fully three times as large as the 
car of 25 years ago.  In our large cities 
overcrowding, due to the tremendous num-
ber of automobiles, has now reached the 
saturation point.  New York City î Ibout 

to enact a law to eliminate a certain num-
ber of taxicabs, which now crowd the 
streets to such an extent that it is impos-
sible to make any time at all in certain 
sections of the city.  If you really wish 
to move rapidly, you have to take the sub-
way or the elevated railway.  This condi-
tion exists in most large cities. It has been 
proposed to build viaducts over the house 
tops, but due to the high cost it is doubtful 
if such a plan will ever become a fact, even 
in a time remote from now. 
The only practical solution is to combine 

the automobile with an airplane and this no 
doubt will happen during the next few dec-
ades.  The Helicopter Automobile or, for 
short, the helicar, will not take up very much 
more room than the present large 7-passen-
ger automobile, nor will it weigh much more 
than our present-day car, but instead of 
rolling down the avenue, you will go straight 
up in th; air, and follow the air traffic lines, 
then descend at any place you wish. This de-
scent can be made in the middle of the street, 
if necessary. The car may roll through the 
street, and may rise in an open place, or 
square, of which there will be many in the 
future. 

While it will be possible for a car to alight 
on the ground in a narrow street, traffic 
regulations may prohibit this, and the aerial 
ascent and descent will be made from these 
public squares or parks. The Helicar will 
be particularly useful for suburbanites to 
fly to and from work, and for pleasure. 
Even today our roads, whether they be sub-
urban or country, are so clogged with traffic 
that it is impossible to get anywhere on time. 
Our front cover illustration shows the 

Helicar moving through one of our future 
streets, as an automobile, while the illustra-
tion on this page shows the Helicar as a 
flying machine. 
It will be noted that only two wheels are 

used.  Two wheels are more economical 
than four. There is less trouble with gears 
and shafts, and this construction decreases 
the weight of the car as well. A gyroscope 
keeps the car in an upright position at all 
times, and makes riding on two wheels per-
fectly safe. 
Two-wheel vehicles are not new, as wit-

ness the bicycle. The famous Englishman, 
Brennan, has already tried them out, and 
there will be no reason for using four wheels 
in the future. 
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In case ice or very slippery streets are 
encountered, the small side wheels, illus-
trated on either side of the large traction 
wheels, can be lowered instantly, and will 
keep the car from falling over. 
Then there is the second idea as shown in 

the insert of our large illustration, where 
we see the telescoping wheels, which can 
be used for the same purpose; these are also 
useful if, by chance, the gyroscope stops op-
erating, or when the car stands in the garage. 
These side wheels would then keep the car 
from tilting over.  These little telescoping 
wheels are placed at the end of a cylinder. 
and compressed air drives them out by a 
piston, until they make contact with the 
floor or ground, there to uphold the car. 
These are simple details that any engineer, 
even today, can work out. 
The important part is the propelling mech-

anism to drive the car in the air.  There 
have been many helicopters designed so far, 
but up to date nothing really trustworthy has 
been evolved.  It may be quite possible that 
the helicopter of the future will look entire-
ly different from what we have pictured in 
our illustration. It is quite possible that no 
blades will be used, but rather a form of 
an open drum, similar to the turbine.  We 
have been satisfied to show in our illustration 
the usual propeller, which is collapsible, so 
that when the car runs as an automobile, 
it Wó11 not obstruct traffic, nor will it catch 
the air.  Some such plan must be evolved 
for the Helicar of the future. By tilting the 
elevating wings shown marked "11" in our 
large drawing, as well as the tail "12," the 
car can either ascend or descend at any de-
sired level, all of which is controlled by 
the driver.  The wings, as well as the tail. 
can he made collapsible also, so they will 
not extend outwards when the car runs on 
land.  The Helicar of the future will not 
have any complicated steering wheel, and 
many levers, as in our present cars.  In-

Smoliing 

D
R. E. P. ROGER of Paris has carried 
out a series of experiments of which 
the result should cause much rejoicing 

among smokers. 
According to this authority, my lady nico-

tine isn't so dangerous as we hitherto have 
been given to understand. Having taken ten 
grammes of ordinary French caporal to-
bacco, Dr. Roger extracted all the nicotine, 
producing a liquid which was sufficiently 
poisonous to kill a dog weighing sixty 
pounds. The doctor then took ten grammes 

The Fine Motor Car of Today is Well Typified in the Rolls-Royce Sedan Model Here Illustrated. 
Every Convenience is Provided for the Passengers.  It Sells for About $13.000 and Its Powerful 
Engine, Rated at 48.6 H.P., But Developing About 100 H.P. When Necessary, Propells This Parlor 

on Wheels Along Level Road or Mountain Grade with Equal Ease and Smoothness. 

stead there will be a sort of push-button 
power control board, located immediately 
in front of the driver, which will also switch 
power to the helicopter drive shaft "3." and 
the blades of the. helicopter "9," when it is 
desired to fly the car. 
An emergency steering wheel "2" may or 

may not be used.  Probably the entire car 
will be operated from a small push-button 
switchboard.  It is quite possible that the 
car of the future will be driven entirely by 
electricity. We have shown in our large il-
lustration the gasoline engine and dynamo 
plant, such as will possibly be used in the 
Helicars of 1973; the rear or both wheels 
being propelled entirely by electricity (elec-
tric motors are enclosed within the wheels 
like those used on some trucks to-day) or 
perhaps some other form of power, of which 
we know nothing today.  It goes without 
saying that the car will be built of the light-
est materials, and it is quite possible that the 

The First Auto: Ex-
hibited at the Smith-
sonian Institution, 
Washington. D. C.. is 
America's First Car. 
Invented, Designed. 
and Built by Elwood 
Haynes. President of 
The Haynes Auto-
mobile Company. 
Kokomo, Ind., in 
1893.  The Car 
Shown Above in 
Which Mr. Haynes is 
Seated is Now 
Owned by the United 
States Government. 
The Exhibit at Wash-
ington Bears the 
Number 262,135. 

future flying car will weigh far less than 
our present-day cars. The entire upper part 
of the body will be enclosed in an unbreak-
able, unburnable, glass-like substance. This 
is quite necessary, particularly for the driver 
or pilot who must not only be able to see 
on all sides, but up and down as well, in 
order to avoid collisions. There will also be 
various signal lights for night-flying.  The 
front and rear downward lights will prob-
ably be green, the front and back upward 
lights will probably be red.  For city use, 
running on the road, the usual lights will be 
used.  In other words, there will be two 
sets of signal lights, one set for flying, the 
other set for the road. It also goes without 
saying that these cars will be equipped with 
Radio, both for sending and for receiving. 
It will be possible for every one to talk to 
and from this car over a radius of hundreds 
of miles.  Radio will be quite an important 
feature of such a car, particularly as the 
Helicar will depend a great deal upon the 
weather—and storm warnings can be broad-
casted from a number of meteorological sta-
tions. so that every one in the air can be 
apprised, of danger. 
However complicated this Helicar will 

appear, it will not cost very much more than 
a present-day up-to-date first-class automo-
bile. 
It is even quite possible that the Helicar 

of the future will be equipped with pro-
pellers, or fins in the propelling wheels, so 
that the car can descend and move upon the 
water if this is desired. 
In our illustration we have shown a gaso-

line engine as the driving agent for the 
Helicar. There is no reason why a gasoline 
engine should be employed. Perhaps by that 
time we will be extracting electricity from 
the air, and merely use an electric motor to 
run the car, or we may even approach the 
point where the wireless transmission of 
energy will be a proven fact. We would, of 
course, have to equip our cars with a fender, 
and motor driven spur wheels for use on icy 
roads where traction from the rubber tires 
would be insufficient for locomotion.  Steps 
which fold out of the way when all the 
occupants are within the car will reduce the 
air resistance of this type of vehicle. 

eneficial, Says Paris Sava.nt 
of the same tolocco and incinerated it under 
conditions similar to that of a pipe, produc-
ing a liquid which contained not only nico-
tine, but all the other chemical substances 
contained in tobacco. This Jiquid did not kill 
a guinea pig weighing two pounds and pro-
duced no effect whatsoever on the intestines 
of a dog weighing sixty pounds. 
The reasons are said to be that incin-

eration transforms the nicotine and turns 
the greater part of its poisonous substances 
into a chemical which is not dangerous, al-
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though possibly slightly irritating, such as 
cresols, phenol, pyridine, etc.  These sub-
stances, according to the theories of Profes-
sors Moureu and Bufraisse, all possess anti-
oxygenous qualities and may prove helpful 
to prevent the development of microbes re-
quiring oxygen in order to multiply.  Thus, 
smoking moderately, far from being un-
healthy, should act beneficiently on the health. 
In the case of certain epidemics smok-

ers rarely suffer. Cerebro-spinal meningitis, 
for instance, very rarely attacks smokers. 



ubbere as Tranaparent aa Gllzas 
By ISMAR CANS ERG 

R
UBBER is the coagulated sap of 
a tree. These trees grow wild in 
the tropical regions of South 
America, which is the source of 
supply of Para rubber.  Natives 

cut gashes into the bark, hang pails be-

IMAGINE 
FLEXIBLE 
WINDOW PANES 

To-day we also have plantation rubber 
as well as wild rubber. Plantation rubber 
comes from the plantations in Ceylon, 
where the rubber trees are grown under 
accurately controlled conditions and the 
coagulation of the latex is conducted in 

LARGE TELESCOPE 
LENSES 

TRANSPARENT RUBBER 
.  BATHING CAPS 

TRANSPARENT 
RUBBER DOLLS, HEADS 
SHO WING "THE WORKS • 

TRANSPARENT 
RUBBERS 

Now That W e Are Able to Produce  Rubber Which is as Transparent as Glass,  Many Uses For it 
an  Be  Found.  In  the  Illustration  Above  W e  Find  This  M aterial Applied  to  Window Panes, 

Bathing  Caps, Telescopic  Lenses,  Dolls'  Heads,  and  Overshoes. 

low to catch the sap as it oozes out, col-
lect the sap and cause the liquid rubber, 
the latex, to coagulate on sticks by sub-
jecting it to the acrid action of the smoke 
obtained by burning the leaves and twigs 
of the rubber tree. Up to a recent period 
this constituted the sole source of supply 
of rubber. 

a scientific manner. The product, which 
comes in the shape of sheets, known as 
plantation crepe, is light yellow in color, 
while the wild rubber, which comes in the 
form of balls, is colored dark brown. 
The idea of taking all the color out 

of rubber and obtaining a product as 
transparent as glass is of English origin. 

Special bleaching methods have been de-
vised to bring this about, but the exact 
nature of the methods has not been dis-
closed. Inasmuch as rubber is filled with 
all sorts of substances in order to give it 
weight and increase its strength, special 
care will also have to be taken in the 
selection of these substances. 
Our interest lies in the possible appli-

cations of transparent rubber. The trans-
parent rubber could be either soft or 
hard. Imagine a rubber window pane. It 
would appear just like glass but could be 
pushed out with the hand.  It would be 
unbreakable and would eliminate all dan-
ger from broken glass.  The insurance 
companies would welcome it as a boon. 
There would be no need for plate glass 
insurance. The windows of our houses, 
in factories, office buildings, in automo-
biles, cars, trains, conveyances of all 
sorts, could be made of this product. 
Rubber window panes would not break in 
collisions, or at best if they did there would 
be no  danger  of  flying  glass.  The 
very fact that it would be unbreakable 
would render it available for use for 
various new purposes and in places where, 
while it is now desired to use glass, never-
theless glass cannot be employed, because 
of its tendency to break. 
The question arises as to how the India 

rubber "glass" will stand the effects of 
sunlight, for light has a deleterious effect 
on rubber, and in time rubber is decom-
posed by light. It may be possible to coat 
the rubber glass with a transparent col-
lodion or cellulose acetate in a thin film, 

(Continued on page 94) 

Tranapilanthmg ©t Illemcga 
RuDoLPia A DOLInit 

O F  T H E  H E RPET O L O GIC A L  STA TI O N,  O L M U TZ, *A UST RI A 

IN the Akademischer Anzeiger, No. 18, Vienna, 1921, there is an article by 
Walter Finkler on "Grafting the Heads 
of Insects."  Although the results of 
these experiments are extremely inter-

esting, I have observed that the labors of 
this savant are unknown even to brother 
scientists in Germany. 
The method of the experiments is thus 

described by Finkler: "The head is raised 
from the socket of the thorax, and is sep-
arated from the body by a scissors cut, and 
transferred to another insect which has 
been treated in the same way.  The outer 
edges of the wound are closed, the blood. 
escaping in a very small amount, due to 
narcosis, and the head is in the condition for 
a very favorable healing. Stitches and 
other extraneous bonds can be dispensed 
with." 
Dr. Finkler carried out with success the 

transplantation on various insects on the 
imago of water beetles and swimming 
beetles, on the larva, and on the pupa of the 
ephemera vanessa yo and urticae. Next he 
investigated the relations of the beheaded 
insects, so as to ascertain the capacity of the 
transplanted heads for carrying out their 
proper function.  I quote from Finkler's 
paper: "A beheaded water beetle can carry 
out any co-ordinated movements, but can-
not steer a straight course either in the 
water or on land.  The movements of a 
beheaded grasshopper are distinctly different 
from those of the normal insect. While 
normal insects with all pairs of legs go 
forward, the front pair of legs on the be-
headed insect go always forward, the last 
pair of legs always go backward and the 

middle pair of legs serve as a support. It is 
evident that this curious development was 
caused by the shock, as the following 
experiment shows: Insects whose heads. 

SEPARATING THE HEAD 
FROM THE BODY 

WICK --

LI T TLE  GL ASS  H OS PIT AL (C O N S T R UCTI O N  DUE  TO A. WEISEN)  IN 
WHICH THE  INSECTS OPERATED  ON WERE KEPT UNTIL RECOVERY 

with the exception of the cerebral—and the 
throat ganglia, have been separated, in swim-
ming act quite normally after the operation." 

(Continued on page 96) 

HEAD GANGLI A OF N YDROPHI LUS 

f'117-Z-irfp.01J 
4,401- ir 

N I a 

PAD FOR 
MOISTURE 

Insects'  Heads Have Been Successfully Transplanted by a German Investigator  The Method is 
Separate the Head Fro m the Body With a Pair of Scissors, and to Substitute This on the Body 

Another Insect Si milarly Treated. 
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A Fly-Trap Designed by an Ambitious Inventor 
is Illustrated Above.  The Sectional Elevation at 
the Top of This Illustration is Taken From the 
Patent and the Comic Version Shown Below. 
Notice the Endless Belt Used to Convey the Flies 

Into the Trap. 

Stolen Automobiles Will Not Only Emit Musical 
Sounds as They Are Driven Away by the Thief, 
But Will Also Paint a Striped Color Band Upon 
the Sidewalk to Indicate tie Direction in Which 
They Were Driven.  If This Invention is Put 
Into Use the Detectives Will Then Trail the 
Machine by Following the Colored Stripe. 

Why Tug at the Oars When You Can Place Your 
Companion on One Seat, and Locate Yourself on 
the Opposite Seat of a Sea-Saw, Pivoted at the 
Center of the Boat, and as You Rock Up and 
Down, the Boat is Propelled Due to the Action 
of the Paddle Wheels. The Result Obtained When 
Companions Vastly Differing in Weight Use This 

Vessel is Depicted by Our Artist. 

HUMOR' in the iPztent 

IF you find that your weekly humorous journal cannot coax a smile from you, 
do not despair. Obtain a copy of the 
Patent Office Gazette.  Nearly every 
copy contains real humor, that costs 

the originators from $100 upwards a piece 
—this being the price of the average patent. 
For instance, we turn to a patent of a fly 
trap issued to Messrs. Snuffer and Shanks, 
and proceed to animate the patent illustra-
tion with our pencil. In this patent an end-
less belt conveyor positioned upon rollers, 
is covered with honey or syrup. This is ar-
ranged in an inclined position and driven 
by an electric motor.  The fly is attracted 
to the conveyor and does not notice its up-
ward passage, until a brush frightens it, 
whereupon the insect immdeiately flies up-
ward toward the light. This flight is lim-
ited by a glass container, in which is a 
fumigant sufficiently powerful to kill the 
insects or flies as they arrive in the compart-
ment. We place the flies in battalion array, 
like so many soldiers marching on the parade 
grounds. All the flies march to their doom, 
stepping on the endless conveyor, to be 
gently escalated to their execution chamber. 
We admire the thoughtfulness of the in-
ventor in building an endless conveyor, so 
that the poor flies would not become foot-
sore and weary as they trudged their way 
up the slope, by providing them with the 
moving platform.  We wonder what was 
the predisposing cause of the inventor's 
thoughtfulness in feeding the insects pre-
paratory to mercilessly snuffing their lives 
out. We wonder whether or not the death 
was pleasant and painless to the flies, and 
wonder if each individual fly did not have 
a right to be sentenced by the judge and 
jury, and to take appeals from such sen-
tences, particularly in view of the fact that 
they had been lured to their untimely deaths. 
We turn the patent specifications over still 

soliloquizing on heartless inventors, and 
pause as we come to the invention of Hans 
Straub.  This is a vehicle thief detector. 
Mounted within a casing located near the 
back wheel is a drum fitted with a clutch, 

so that by driving the drum toward the 
wheel, it would engage with the wheel and 
be turned by it. This drum has a series of 
points projecting from its surface, which 
act on bells or vibrating bars. In addition 
to that, there are three compartments con-
taining moist powder colvred red, black and 
white.  The  contain( - themselves  are 

Your Heart Be3ts Heard 
AU Over the Room 

By means of the new apparatus it is 
now possible for a physician to hear 
heart beats magnified with sledge-ham-
mer intensity throughout a large room. 
Do not fail to read all about it in the 
May issue of PRACTICAL ELEC-
TRICS. 
Two audiences, one in Chicago, one 

in New York, hear •,? -t1 see simulta-
neously the proceedings that take place 
on the lecturing platforms in the two 
cities, illustrated in large wash draw-
ing in May PRACTICAL ELEC-
TRICS. 
OTHER INTERESTING ARTICLES IN 
MAY PRACTICAL ELECTRICS. 

The Loud Talking H,,art 
By Clyde I. Fitch 

Chicago-New York E-gineers' Sym-
posium 

Electric Drying Over 
Influenza and the Telephone 
By pr. Albert Neuburger, Berlin 
Correspondent, PRACTICAL 
ELECTRICS 

Electricity and Crime 
Electric Prevention of Fires 

open at the bottom, but the openings do not 
align themselves with similar holes in the 
casing until the machine is locked. Invisible 
signals, such as light flashes, are also em-
ployed.  Should a thief :XI off with this 

machine, we would believe him to be driving 
a street organ as we would have music 
while he is en route.  Of course, there is 
nothing very musical in some of the cars 
which we hear rattling along on the city 
streets, so it stands to reason that a tin 
organ of this nature would create quite a 
commotion. One or two officers might even 
look at it as it buzzed up Fifth Avenue, 
but then as the thief got away we would 
have our detectives looking for the car 
with magnifying glasses, following the trail 
of colored powder which the car has left 
behind it. If the car rambles over snow, 
the black powder can be seen; if it travels 
over dark roads, the red and white powder 
can be seen; and the red powder can of 
course be seen everywhere. It is a wonder 
that the inventor does not give us a colored 
ribbon with red, white and blue powders. 
This would be more patriotic, and inasmuch 
as automobiles would not run over the colors 
of the American flag, drivers would have 
to trail the stolen machine and then circle 
around it at its resting place. 
We turn a few more pages and come 

across the boat propelling device invented 
by one Stanislaw Wisniewski. This has a 
see-saw arranged in the center of the boat, 
which by means of levers and cams causes 
a rod to move back and forth. The oscillat-
ing rod in turn operates ratchets, which in 
turn transmit the motion to gear trains, 
and thence to paddle wheels on the side of 
the vessel.  Vessels of this nature will be 
perfectly balanced, because if a very stout 
individual and a relatively slim person sat 
at the ends of the see-saw, it would be im-
possible to rock the same.  Consequently, 
the stout person will have to sit nearer the 
center of the vessel, and the see-sawing mo-
tion of the waves would help the occupants 
of the boat in propelling the vessel.  Of 
course it is not advisable to rock this boat, 
because by doing so the balance of the per-
son on the up side of the see-saw would 
be considerably unsteady, and he may lose 
his position on the perch, catapulting him-
self into the water. 
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DIFFERENT WEIGHTS OF 150LB.BODY 
FROM CENTER OF EARTH TO MOON 

12000 
MILES 

Man's weight 2/3oz. 
at moon's distance 
but gravity of moon 
gives him weight of 
25 I b s. at surface 

In the Accompanying Picture-Diagram We Have Shown Some of the Salient Facts Brought Out in Mr. Holmes Article, with Regard to What a Man 
Weighs Both Above and Below the Surface of the Earth.  A Body With a Given Weight at the Surface of the Earth, Weighs Less As It Moves Toward 
the Center of the Earth; it Also Weighs Less, but in a Different Ratio, as it Rises Above the Surface of the Earth, as the Picture Clearly Illustrates. 
At a Distance from the Earth Equivalent to That Extending to the Moon, a Man Will Weigh Two-Thirds of an Ounce, But Due to the Gravity of the 

Moon if He Should Land on it, He Would Have a Weight of 25 Pounds on its Surface. 

A'ourney from the Centre onhe Earth 
By C;rci( ARLES NEVERS H OL MES 

W E are standing at the exact center 
of our Earth—at the center of a 
body possessing a volume which 
approximates  260  billion cubic 
miles—at the terrestrial center, 

about 3,959 miles from the terrestrial sur-
face.  Air at great density surrounds us,— 
it has a density perhaps ten times that of 
water.  There is terrific heat on all sides 
of us.  Nevertheless, our weight is an ab-
solute cipher.  Our body has no weight. 
And why should we have any weight at the 
exact center of our Earth?  There all of 
gravitational attraction lies outside of us 
and pulls equally in all directions.  There 
is not a particle of matter to pull us towards 
the terrestrial center, and, by so doing, to 
register what is known as our "weight." 
Let us suppose that as though ascending 

an elevator-shaft, we leave our Earth's 
center, and rise towards the terrestrial sur-
face.  At % of the distance from center 
to surface, what do we weigh? Now there 
are particles of matter to pull us back 
towards the terrestrial center. We have left 
that center about 990 miles behind us. Up-
on our Earth's surface, we weigh 150 pounds. 
Inasmuch as 990 miles are only one-fourth 
of 3,959 miles, we shall have a weight of 
one-quarter of 150 pounds,-37% pounds. 
Accordingly, when we have risen 1,980 

miles, we shall be halfway to our Earth's 
surface, and our weight will then be one-
half what it is at the terrestrial surface.-
75 pounds. When we are three-quarters of 
the distance to the surface, we shall weigh 
112% pounds.  Thus, our weight increases 
in proportion as we ascend from center to 

surface, and decreases as we descend from 
surface to center. That is, the weight of a 
body increases or decreases directly accord-
ing to its proportional distance from the 
earth's center, as long as it is below our 
world's surface. 
We reach the terrestrial surface and then 

regain our full weight of 150 pounds. Per-
haps we do not wish to remain there, but 
desire to soar aloft, into space.  Now, at 
first thought, it would seem as though the 
same law of weight increasing or decreasing 
directly following the law of proportional 
distances obtaining when below our earth's 
surface, would still be valid and unchanged. 
But such is not the case. When we begin 
to soar above the terrestrial surface, we lose 
in weight inversely according to the square 
of the distance from the center of our earth. 
That is, the distance from terrestrial center 
to surface, 3,959 miles, is taken as k unit, 
and each approximate 4,000 miles are com-
pared with this unit. This leaves centrifugal 
force out of the calculation. 
We leave the terrestrial surface with a 

velocity of about 37,000 feet per second, to 
break the chains of gravity, pass through 
300 miles of attenuating atmosphere, and 
then travel swiftly through the so-called 
ether of space. Here, density is at a mini-
mum and the temperature approaches, pos-
sibly, what is lc own as "absolute zero," 
—273 degrees, below zero (Centigrade). 
After we have ascended about 4,000 miles, 
our weight is cons:.lerably decreased. It is 
not difficult to estimate it, approximately. 
We are now about 8,000 miles above the 
earth's center, or twice the distance from 

that center to the surface.  That is, our 
weight by the law of the inverse squares is 
now reduced to one-fourth of 150 pounds. 
or 37% pounds. 
And when we have attained an altitude of 

12,000 miles, we shall be 3 times our stand-
ard 4,000 miles from the terrestrial center. 
Therefore, we shall have a weight of only 
one-ninth of 150 pounds, that is, 16313 
pounds.  And so it goes on indefinitely, 
Finally, we have reached a point in space 
whose distance equals that of our moon, 
at its mean distance-239,000 miles.  This 
is about 60 times 4,000 miles, so that our 
weight is then only 1/3600th of what it was 
at the terrestrial surface. Of course, we are 
supposing that our earth is the only body 
in space, for, were there any other body 
near us, that body would also attract us, 
thus influencing our so-called "weight." 
Accordingly, it is evident that we may 
possess two kinds of weights, the first if 
we were between the earth's surface and 
its center, the other if we were on or above 
the terrestrial surface in space.  Thus, in 
a journey from the center of our earth, we 
should commence  with no  weight  and 
attain our full weight at our earth's sur-
face.  But in a journey to the moon we 
should lose weight during part of the way, 
then regain some of it as the moon began 
to attract us. That is to say, we who weigh 
150 pounds on the terrestrial surface, should 
weight about 25 pounds at the lunar sur-
face.  In other words, our earth attracts 
bodies with six times as much force as the 
moon ••'es. 

Frenchman. Fines 234 M11e  inx EICA.111r 
THE French aviator, Sadi Lecointe, 

broke the world's speed record on Feb. 
15th by accomplishing 377.657 kilome-

ters an hour (234.064 miles). This betters 
by 18.821 kilometers the record of 358.836 
kilometers established last October by Gen-
eral William Mitchell in Michigan. 

Lecointe's flight was made at Istres. near 
Marseilles, in a Nieuport-Delage plane carry-
ing a 300-horsepower Hispano-Suiza motor 
and a Solex carburetor. The first kilome-
ter was made in 9 1-5 seconds, or a speed 
of 391.304 kilometers an hour; the second in 
10 seconds, or 360 kilometers an hour; the 
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third in 9 2-5 seconds, or 382.978 kilometers 
an hour, and the fourth in 9 4-5 seconds, 
or 376.346 kilometers an hour. 

Lecointe's last world's record was made 
Dec. 31 when he flew at the rate of 34828 
kilometers an hour. 



A New Co oled 
THE production of perfect colored mo-

tion pictures is claimed by Mr. P. D. 
Brewster, an American inventor, who 
has been interested in motion picture 
work for several years. His experi-

ments in colored photography have extended 
over a period of more than nine years, and 
he has at last perfected a system which he 

if  claims is as near perfect as it is possible for 
a colored picture to be. In a recent interview 
with the writer, Mr. Brewster exhibited 
several still views taken by essentially the 
same process as he'uses in his moving pic-
tures.  The tones and shades of colors in 
these photographs were a revelation. Detail 
was perfect, and the colors blended into one 
another in a most remarkable manner 

In explaining his process Mr. Brewster 
explained that one of the main features was 
the special light-splitting combination of 
prisms. This device consists of two triangu-
lar prisms. On the face of one of them is a 
checkerboard effect composed of minute sil-
ver squares alternating with transparent 
squares. The two prisms are placed together 
face to face, so that the silvered surface, 
when viewed from the end of the square 
block thus formed, runs diagonally across 
it from corner to corner. 

The action taking place in connection with 
these two prisms, may be plainly seen in 
the accompanying illustration.  The light 
from the subject being photographed enters 
the lens, which, of course, is equipped with 
the usual shutter and diaphragm, and pro-
ceeds through the side of one of the prisms. 
When it strikes the silvered face, it is split 
up; that part of the light which falls upon 
the silvered squares being reflected at right 
angles to the original beam and passing 
through a blue-green filter, is focused upon 
a film which registers the intensity of the red 
shades of light. That part of the light which 
is not reflected passes on through the prisms 
and after passing through a red filter, gives 
the image upon a film which receives the 
picture in tones of blue-green. 
Because of the fact that only one lens is 

used in taking these films, any stereoscopic 
or blurring effect is eliminated. Mr. Brewster 
also has done away with the difficulty usu-
ally encountered in photographing flesh 
tints.  In the first attempts at color photo-
graphy, the hands and faces of the actors 
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Move Prooc 55 
were reproduced in a 'sickly brown shade. 
This new process, however, does not have 
this drawback, and in the photographs shown 
to the writer by the inventor the flesh tints 
were exceedingly well registered. A section 
of colored positive filit3 showed very fine 
color values. 

After the two negative films mentioned 
above have been exposed and developed, they 
are both printed simultaneously upon oppo-
site sides of a positive film, which is sensi-
tized on both sides. This is made possible 
by means of a chemical which renders the 
film opaque, until it is run through the de-
veloper where the chemical is eliminated. 
In the printing process as well as in the 
exposure of the negatives, the films are all 
kept in synchronism by means of specially 
designed but relatively simple apparatus, 
wh;ch we will not attempt to describe here. 

The two sides of the positive film are 
treated, so that in the final process they will 
be color-sensitive to orange-red on one side 
and to blue-green on the other. The blue-
green negative is exposed on the orange-red 
side of the positive, and the red negative 
on the blue-green side of the positive. The 
accompanying illustration shows the degree 
of shade obtained with two negatives as well 
as on the two sides of the positive, when a 
strip containing red, white and blue squares 
is photographed. 
In 1, the red photographs transparent on 

the blue-green negative, the white very dark, 
and the blue semi-transparent.  In 2, the 
red is semi-transparent, the white very dark 
red, and the blue transparent. When these 
are printed on their respective sides of the 
positive, the results shown in 3 and 4 are ob-
tained.  In 3, the red shows very dark 
orange-red, the white transparent, and the 
blue a medium shade of orange-red.  In 4, 
the red comes out a medium shade of blue-
green, the white transparent, and the blue 
a dark shade of blue-green.  When these 
are super-imposed upon each other, the true 
colors will appear. This is rather hard for 
the layman to understand at first, but if he 
will take a piece of red celluloid and a piece 
of blue celluloid, and place them over each 
other, and look through the combination, 
he will find that the resulting color will be 
entirely different than either the origirral 
red or blue. 
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After the printing the positive goes 
through the developing, fixing and washing 
baths, and is afterwards carried to a bleach-
ing solution which renders the emulsion 
susceptible to certain dyes.  The sides of 
the film are then separately treated with 
certain dyes, and after drying are ready for 
projection. 
This film can be used in any standard 

projector without any adapters of any kind. 
For various kinds of photography there 

are three series of negative films with corre-
sponding positive films used.  For outdoor 
work where foliage and bright colors are 
paramount, the negative films are light sensi-
tive to blue-red and yellow.  For studio 
work they are sensitive to red and blue-
green, while for scenes where sea and sky 
predominate, they are orange and blue. Of 
course the filters used are of the color to 
which the film is sensitive. 

Mr. Brewster at present is talking photo-
graphs with this method and is exhibiting 
them in a private studio in New York City. 
He expects, however, to have his processes 
developed to such an extent that his work 
will be commercially available in a very 
short time. 

The many advantages of colored motion 
picture photography are at once obvious. 
The value of the more elaborate productions 
being shown before the public today, is some-
times seriously detracted from because of the 
inability of the pictures to faithfully repro-
duce the colors of the various parts of the 
sets. For instance, the writer was quite dis-
appointed when viewing a motion picture re-
cently which was highly exploited by the 
press agent. The entire production was very 
elaborately assembled, and some wonderful 
old masterpieces used in adorning the walls 
of various scenes. Because of the black and 
white reproduction, however, the color values 
of these pictures were lost, and the effect was 
not even comparable to what it would have 
been if some system of colored pictures were 
used, such as Mr. Brewster's. 
This value of such colored effects in sce-

nic productions can be very easily imagined. 
The difference between a standard motion 
picture of, for instance, the Grand Canyon 
of Colorado, and one of the same scene 
taken in colored movies is almost unbeliev-
able. 

Of923 BY SCIENCE AND INVENTION 
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The Left-Hand Photograph Shows an Interior View of the Camera Used in Taking the Brewster Colored Movies.  The Four Figures in the Upper Center 
Show Diagrammatically How Various Colors Photograph on Both the Positive a..d Negative Films.  Directly Below This is Shown the Method of Printing 
the Positive Film from the Two Negatives.  In the Lower Right Hand Corner Will 131 Seen a Diagrammatical View of the Camera Used in This Process. 
Standard Motion Picture Films Are Used and the Light is Filtered Through the Color Filters Shown.  The Film in Back of the Blue Green Filter Registers 

the Red Color Values, and That in Back of the Red Filter Registers the Blue-Green Color Values. 
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noltsonous Gases Find Uses in Ind -uMry 
By 1SMAR GINSBERG 

B
EATING the sword of war into the 
plowshare of peace is an after-
math of every war. But there has 
probably been no war, like the 
last, in affording so many oppor-

tunities of making use of the terrible 
weapons  and  dread 
agents used in com-
bat for peaceful pur-
poses, purposes which 
are as far removed 
from the original uses 
to which these mate-
rials have been put, 
as !Auk differs from 
white.  Who  would 
think, who would im-
agine that the poison-
ous gases, those vile, 
virulent, inhumane 
agents  of  war-fare 
could be converted into 
the most refined and 
delicate of scents, con-
tained in graceful bot-
• ties, to be used by fine 
ladies in scenting sil-
ken kerchiefs?  The 
sow's ear has been con-
verted into the silken purse! 
These wonders have been accomplished 

through the intervention of chemistry, 
that particular branch of chemistry which 
builds up complex products from simple 
beginnings,—synthetic organic chemistry. 
Furthermore, some of the poisonous 
gases have been put to direct use in in-
dustry, without it being necessary to 
make any change in them. While not de-
tracting from the wonderful achievement 
of making a perfume out of a poisonous 
gas, it must be mentioned that the indus-
trial tAes, to which some of these gases 
have been put, are of much greater im-
portance. 
In the vicinity of Niagara Falls there 

has grown up, what may be called, the 

American  electro - chemical  industry. 
Many important processes have been ren-
dered commercial successes by the appli-
cation of cheap electricity.  Cheap elec-
tric power can be secured only by using 
water-power to generate the current. 

ing powder, or directly in the compressed 
state,  for  bleaching  paper  and  tex-
tiles, especially cotton goods. There are 
a)so certain strictly chemical uses for this 
substance. 
At Niagara Falls, caustic soda is made. 
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This is why the electro-chemical industry 
has become centered around Niagara 
Falls. Its growth will depend to a large 
extent on the further application of the 
immense volume of water, that pours over 
the precipitous cliffs at Niagara, to the 
production of electric power.  In pass-
ing it may be mentioned that practically 
the entire production of the metal alumi-
num in the United States is carried out 
at Niagara Falls. 
One of the most poisonous of the war 

gases was and is made at Niagara Falls. 
This gas is called chlorine.  It has been 
known and made for a long time, but has 
had comparatively few industrial uses up 
to the present time.  Its main use has 
been and still is in the making of bleach-
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„, There Are a Great Many 
Uses For  Poisonous 
Gases in Industry For 
Both War and Peace-time 
Uses. The Cheapest Way 
of Makir.g the Products 
From the Gas is to Use 
Current  Generated  at 
Large  Hydro-Electric 
Plants for Producing the 
Gas. and Develop the By-
Products  in the Same 

Plant. 

Caustic soda is another name for lye, the 
corrosive substance that the housewife 
uses in cleaning out greasy sinks.  The 
process of making caustic soda is to pass 
the electric current through a solution of 
common salt. Where the current leaves 
the solution, there is produced caustic 
soda, while where the current enters the 
solution, there is liberated the greenish, 
poisonous and intensely irritating gas, chlo-
rine.  Its properties rendered it a fine 
war-gas, for no human being can breathe 
even a small amount of chlorine and not 
immediately succumb to its evil effects. 
What to do with the excess production 

of chlorine gas has always been a prob-
lem, and it has been more so than ever in 

(Continued (0t page 90) 

Thlow To iFe fec1 The Phonograph 

T
HE phonograph's greatest fault_ 
a fault that has baffled many great 
minds in their efforts to correct 
it—is the persistent screeching and 
grating sound that is produced 

by  the  needle  scratching  upon  the 
record. Numerous arrangements have been 
tried and experimentd with to correct this 
fault, but so far, no satisfactory method 
has been brought out. Perhaps the diamond 
or jewel point needle has come nearer to 
solving the problem than anything else that 
has been used, but even this is imperfect 
and the metallic scratching sound remains. 
Various materials have been used for mak-
ing the needles, including certain kinds of 
hard woods and artificial fibres, and these 
have proven partially satisfactory in rid-
ding the music of its metallic quality; but 
at the same time, it has eliminated a con-
siderable part of its purity and volume, thus 
impairing the reproduction. 
The cause of the scratching sound that 

is produced by a phonograph is obvious. It 
is caused by friction between the end of the 
needle and the record, and any arrangement, 
however subtle, cannot entirely eliminate 
this friction. The only possible solution to 
the problem is to devise some system that 
will take the music away from this needle, 
deliver it to the audience and leave the 
scratching sounds behind. Electricity is the 

By BU RNIE L. BEV ILL 

-- - 
Here is an Idea Worth Developing.  This Phono-
graph is Entirely Electrical From the Driving 
Motor to the Reproducer and Loud Speaker. 

only medium that is capable of rendering 
this service, in my estimation. If some en-
terprising inventor will give his attention to 
this idea, I am sure he will be rewarded, 
as the idea is a very feasible one and only 
needs developing. I shall describe the idea 
that I have in mind for constructing a 
phonograph that employs electricity to pro-
duce the sound waves in the horn. 
Before going further, I wish to call atten-

tion to the drawing, showing in detail the 
arrangement of the various parts of my 
scratchless phonograph idea. The diagram is 
a side view of the interior of the apparatus, 
in which is found an electric motor 3 which 
is operated by the city current coming into 
the machine through an opening at 5. (A 
spring motor will serve just as well for the 
machine.) This motor is made to operate a 
turn-table just as in the ordinary machine. 
In lieu of the tone arm that is found in the 
ordinary machine, is a double metallic arm, 
hinged in the middle to facilitate the outer 
sections being raised at will, provided with 
a metallic block which is connected to it by 
means of a spring and which has attached 
to it a tungsten stylus 1, and which is 
pivoted to a standard of the machine at 2. 
By means of the pivot at 2, the arm is cap-
able of being swung across the record by 
the action of the grooves in the record just 

(Continued on page 89) 
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Yes, It's a C ol d W i nter 

th e S wiss A l ps 

At first glance one gains the impression 
that these objects are some sort of ancient 
stone monuments, but as a matter of fact 
they are telegraph poles entirely encrusted 
with a thick coating of snow and ice.  So 
far as their usefulness to the telegraph com-
pany is concerned, they are quite out of 
business until the spring, hut as picturesque 
objects of interest to tourists, they form a 
worthwhile attraction. 

WE APPEAR IN JAPAN 

We were highly gratified a short time ago 
to see ourselves in print in no less a publica-
tion than a Japanese magazine, devoted to 
radio and other subjects. The Japanese are 
keenly interested in all the latest develop-
ments in radio, and particularly no doubt 
in this latest invention of Mr. H. Gems-
back's, the Radio-Telephot, which our read-
ers will remember, as seen from the pic-
ture, appeared in the July number of SCI-
ENCE AND INVENTION. We cannot en-
joy all the nice things the Japanese editor has 
to say about this invention, but it would ap-
pear that he is very much in favor of it, in 
any event. 
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ACCIDENTAL INVENTIONS 
The bayonet is said to have derived its 

name from the fact that it was first made in 
Bayonne, and its origin illustrates the pro-
verb, "Necessity is the mother of invention." 
A Basque regiment was hard pressed by 

the enemy on a mountain  ridge near 
Bayonne.  One of the soldiers suggested 
that, as their ammunition was exhausted, 
they should fix their long knives into the 
barrels of their muskets.  The suggestion 
was acted upon.  The first bayonet charge 
was made, and the victory of the Basques led 
to the manufacture of the weapon at 
Bayonne and its adoption into the armies of 
Europe. 
Not infrequently an invention has been 

suggested by some trivial event, which would 
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have passed unnoticed, had not a 
man with brain seen it. 
Argand, a poor Swiss, invented 

a lamp with a wick fitted into 
a hollow cylin,ler through which 
a current of air was allowed to 
pass, thus giving a supply of oxy-
gen to the interior as well as to 
the exterior of the circular flame. 
At first Argand used the lamp 

without any chimney.  One day 
he was busy in his work-room, 
sitting before the burning lamp. 
His little brother was amusing 
himself by placing a bottomless 
oil-flask over different articles. 
Presently he "laced it upon the 
flame of the lamp, which instant-
ly shot up the long, circluar neck 
of the flask with increased brill-
iancy. It did more, for it flashed 
into Argand's mind the idea of 
a lamp chimney, by which his in-
vention was perfected. 
One day the children of a 

Dutch spectacle-maker were play-
ing with some of their father's 

31, 0 I:  glasses before the door of his 
shop.  Setting two of the larg-
est glasses together, they peeped 

The Photo at the Right 
Shows a New L;er..ian 
Projection  Apparatus 
Which Has Been De-
signed for Projecting 
Solid Objects on the 
Screen. This is one of 
the Best Examples of the 
Projection of Such Ob-
jects That We Have 
Seen in Some Time. 
Note the Veins. 
“1111 .11.1111 =1.111111 .1000. ,014111  .11111.1 .1111110 

through them, and were sur-
prised to see the weather-cock 
of the opposite church brought 
close to their eyes.  They 
called their father to see the 
strange  sight.  He  looked 
through the glasses, and what 
he saw suggested to him the 
possibility of constructing a 
curious toy. 
Galileo, hearing of the toy 

which made distant things ap-
pear close at hand: saw at once 
what a valuable help it would 
be in studying the heavens. He 
set to work and soon made the 
telescope. 
Contributed by F. H. SWEET. 

An ordinary projection is produced by a 
transparency printed on a flat film, and pic-
tures printed on an opaque substance, may 
also he projected by the magic lantern. 
In the one case, the light is transmitted 
through them; in the other case, the light is 
reflected from their surface.  In Germany 
a new type of projection apparatus called the 
Episcor has been developed, and our photo-
graph shows a very beautiful example of its 
work.  A human hand is projected on the 
screen, and it appears in such perfect re-
lief as to be almost startling.  Everything 
is reproduced with absolute clearness, and 
the work is so good that it is suggestive of 
high value for instructive purpose, the study 
of anatomy, or of botanical objects, crys-
tals, minerals, and the like. By successfully 
adding a third dimension to projection, it is 
immensely more impressive. It now remains 
for Dr. Einstein to come to the front and 
add a fourth dimension. 

Contributed by DR. ALBERT NEUBURGER. 

33 



MONEY FOR 
Y N. GER 

I
T has been stated frtquenaly that the 
output of all the gold, silver and 
diamond mines of the entire world 
does not come anywhere near equal-
ing in value  the profits earned 

through the development and marketing 
of American inventions and processes. 
From the days when the cave-dweller 

first turned a rough flint into a tool, 
human ingenuity has been at work devis-
ing means for converting the inert mate-
rials and live forces of nature into uses, 
conveniences and comforts for man. Yet 
the latest century of civilization covers 
the greatest of his inventions, and in the 
past eighty years some of the most epoch-
making of them have been born.  The 
era which crowned its achievements with 
the electric telegraph, the telephone, the 
submarine and wireless, which passed on 
from the trolley car and the automobile 
to the airplane, is now looking eagerly 
for more worlds to conquer. 
We have frequently mentioned in these 

columns that it is the little idea that often 
brings fortunes to the inventor. Witness 
the founain pen, the mechanical pencil, 
the electric flashlight, the safety razor, 
the safety pin, the pocket book-match, 
the Klaxon horn, and hundreds of others. 
There are thousands upon thousands 

of such ideas which may perhaps not be 
as well known as the ones mentioned 
here, but which, nevertheless, are veritable 
gold mines.  It very often happens that 
it is the obscure little 
thing, that you would 
not think very much 
of, which proves to be 
the money-maker. 
Every industry has 
its peculiarities, and 
every industry needs 
new things that can 
be exploited by a 
clever inventor. 
To those inventors, 

however, who think 
that fortunes can be 
made overnight sim-
ply from any ordi-
nary idea, we wish to give a word of 
advice: 
A gold mine is worthless unless you 

spend upon it time, money and effort. 
The gold must be mined by labor, brought 
to the surface, and there refined, before 
it can be marketed. It is the same with 
an invention. A good invention is a gold 
mine, but without exploitation the inven-
tion is as useless as a gold mine in the 
Pacific Ocean. 
In other words, the inventor who 

thinks that all he needs to do is to make 
a model of his invention, then to patent 
the idea, and immediately become a mil-
lionaire, is the man we wish to disillusion. 
Of course, there have been cases where 

a man took out a patent and sold it the 
minute it was issued, for a handsome fig-
ure, just as there have been great gold 
nuggets found in some rivers.  Such 
cases, however, are exceedingly rare, and 
are the exceptions. 

-  In bringing out an invention it is 
usually necessary to make a model to see 
if the device will work, or will cover the 
purpose for which it was intended. It is 
here the labor begins.  The first model, 
99 times out of 100, is either wrong, im-
perfect, or cannot be used for commercial 
reasons.  Certain devices which look all 
right as models cannot be manufactured 
economically. In other words, the thing 
may look all right on paper, but may 
turn out to be impractical when the 

device is to be manufactured in a factory. 
Frequently it must be re-designed en-

tirely. For instance, an inventor had an 
idea of a very good automobile horn, 
which the writer saw some years ago. 
It was much sivaller and had no large 
bell, as all the auto horns had at that 
time.  The secret lay in the peculiar 
construction of the small horn opening 
which was a marvel as far as acoustics 
went. The inventor had made a wooden 
model that worked excellently. He then 
had a model made in aluminum.  This 
also worked very well, even better than 
the wooden model. The inventor felt so 
encouraged that he took out a patent. 
Then he started a company to manufac-
ture the product, and failed miserably—i 
not because there was any inherent defect 
in the article, but rather because it was 
impossible to turn out the article in quan-
tities and compete with horns in the open 
market. The casting was so complicated 
that only about 20 per cent turned out 
right. The other 80 per cent had to be 
discarded, and the cost of the pieces was 
so high that the advantage which the in-
ventor had sought to obtain from his 
smaller model w as entirely offset by the 
impossibility of marketing the device at a 
reasonable figurc.  Had this inventor 
known more about materials it would 
have been far cheaper for him to have 
made this horn in atamped parts, which 
could have been either assembled by 
screws or soldered together. This inven-
tor, clever as he was, had not foreseen 
the commercial phase, and he not only 
lost all his timt and money when the 
concern failed, hat he lost his friends' 
money as well. 
The reason why there are not more 

successful inventors is that they do not 
go deeply enough into their devices before 
they start manufacturing. A few dollars 
worth of advice, which may even be free, 
from a production man, or a superintend-
ent of a factory in a similar line, will 
often point out the right way, while igno-
rance usually leads to disaster. 
The simpler tl-e idea, as a rule, the 

more complicated it becomes to turn it 
out commercially. 
A model, or ten models, as we have 

stated above, means nothing.  The ulti-
mate test is, "Can the article be turned 
out at a price that will interest the users 
or buyers?"  Naturally there are excep-
tions to this rule. Sometimes a basically 
new device will be invented and the pat-
ents will be such that they actually protect 
the device. In such a case, if the public 
or the buyer must have the article, the 
price means nothing. But in the long run 
it will be found that a similar article will 
come along which evades the patents, in 
some way going around them.  In that 
case, u n -  less a man-
ufacturer   is prepared 
to compete  with the 
imitations,  he will be 
wiped out.  entirely. 
Gillette,  of safety 

razor fame,  had excel-
lent pat-  ents on his 
razor,  which, 
however,  did not 
prevent a  host of 
others  from sell-
ing safety  JM1 L I I  razors as 
well. These  RAZOR   might, o r 
might not,   have been 
as good  articles as 
that produced by the original inventor, 
but the fact remains that they sold. The 
Gillette people ft and it necessary to re-

duce their prices time and again to meet 
this competition—otherwise they prob-
ably could not have stayed in business. 
It is true that if an article is designed 

correctly and a patent is obtained upon 
it, such an article, as a rule, brings some-
what more money than an imitation. 
There are, however, exceptions to this as 
well. 

CONSTRUCTIVE ADVICE TO INVENTORS 

If you have a good idea, first make a 
model or pattern, and see how it works 
out, to satisfy yourself that the device is 
all that you claim it to be. 
Take out a patent.  There are many 

patent attorneys, some of them experts in 
certain lines.  For instance, there are 
patent attorneys who make a specialty of 
electrical. patents, others of textile sub-
jects, etc. By writing to the various attor-
neys you can readily ascertain what their 
specialty is, and the patent should be 
given to that attorney who has had ex-
perience in the proper line. This is quite 
important, because the value of a patent 
is contained in its so-called claims. Unless 
a patent attorney has had experience in 
a particular art, he will often not be able to 
draft claims that really protect it.  It 
frequently happens that the patent would 
have been very much more valuable had 
the claims been drafted more carefully. 
Many an inventor has found this out to 
his sorrow. 

Most inventors 
think that a patent is 
nothing but a picture 
showing the device. 
This is not so, and 
such  belief is the 
most fatal error that 
inventors com mi t. 
The value of a pat-
ent, as just men-
tioned, is in its 
claims. T h e patent 
claims must not only 
try to cover every 
feature of the device 
as it is, but must also 

foresee any addition that might be made 
upon it in the future. In other words, the 
claims must be broad. If the patent attor-
ney understands the article completely, he 
will make the claims broad enough to 
cover all such eventualities in future de-
velop ments of the article. 
Do not -be afraid that patent attorneys 

will steal your ideas.  Many inventors 
do not trust patent attorneys—which is a 
foolish thing, as there is practically no 
case on record wherein a patent attorney 
has defrauded an inventor of his inven-
tion. 
If the inventor has filed his patent appli-
cation, he has a certain degree of protec-
tion.  It is, however, not full protectif 
Suppose the following case arises—and tt 
is not an infrequent one: 
An inventor has gotten up a useful 

device, and the case has been in the Patent 
Office for several weeks. He shows the 
idea to a manufacturer and wants to sell 
him the idea, whereupon he makes an 
agreement with the manufacturer to the 
effect that immediately upon the issuance 
of the patent, or the allowance of the 
claims of the patent, the manufacturer 
will pay him a certain sum.  If this man-
ufacturer is unscrupulous he might get 
up a similar device and try to patent it 
himself. If he can get around the patent 
in some way, he may.beat the inventor to 
it, or, what may also happen, the manu-
facturer's patent may conflict with the 
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inventor's, in which 
case there will he 
what is technically 
called an "interfer-
ence."  In  othe 
words, t h e Patent 
Office will not allow 
a patent to either of 
the two applicants, 
but will take testi-
mony to find out who 
was the original in-
ventor. This means 
that the inventor will 
be forced to fight for 
h i s invention, a n d 

unless he has money to do so, he soon 
wearies, and probably will compromise 
with the manufacturer at a much smaller 
figure. Such cases have actually occurred. 
For that reason it would be better not to 
attempt to sell a mere patent application 
unless the inventor manufactures it him-
self. 
Once the inventor has an actual patent, 

he is on very much safer ground for deal-
ing with the buyer.  Our advice to all 
inventors, unless they have capital behind 
them, is to try to sell the patent, rather 
than attempt to manufacture the article 
themselves.  Of course, again, there arc 
exceptions as in everything else, but in 
the majority of cases the inventor, even 
if he has to. be content with a smaller 
sum, will do better to sell the patent out-
right, rather than attempt to manufacture 
the article.  It stands to reason that few 
inventors are good manufacturers. This 
means that the inventor has to become 
a manufacturer, and the outcome is 
questionable, whereas, if he takes 
the patent and sells it to the high-
est bidder, he will be very much 
better off in the end.  It is true 
that, if he turned out to be a good 
manufacturer, in the end he might 
make more money.  But he has no 
guarantee that from a financial or man-
ufacturing standpoint he will have, at the 
end of a number of years, as much money 
as he could have made by selling the 
patent outright. 
Beginning with the next issue, we shall 

print the experience of many inventors, 
so that would-be inventors can see for them-
selves what other inventors have hone in 
order to become successful. 
In the following paragraphs we reprint 

an article by a very able writer, who has 
compiled a list of inventions which have 
brought fortunes to their inventors: 
"There is scarcely an article of human 

convenience or necessity in the market 
today that has not at some time or other 
been the subject of a patent, either in 
whole or in part. The sale of every such 
article yielded the inventor a profit.  If 
we purchase almost any simple article, a 
portion of the price goes to the inventor. 
If we buy a sewing machine, or even a 

pair of shoes, the 
chances are that we 
pay a royalty to as 
many as a dozen or 
fifteen inventors at 
once." 
In an official re-

port. one of the chief 
examiners in the pat-
ent office said:  "A 
patent, if it is worth 
anything, when prop-
erly managed, is 
worth and can he 
easily sold for from 
one to fifty thousand 

dollars. These remarks apply only to pat-
ents of ordinary or minor value.  They 
do not include such a. the telegraph, the 
planing machine, and the rubber patents, 
which are worth millions each.  A few 
cases of the first kind will better illustrate 
my meaning. 
"A man obtained a patent for a slight 

improvement in straw cutters, took a 
model of his invention through the West-
ern states, and after a tour of eight 
months, returned with $40,000 in cash or 
its equivalent." 
'Another inventor in about  fifteen 

months made sales that brought him 
sixty thousand dollars, his invention being 
a machine to, thresh and clean grain. A 
third obtained a patent for a printing 
ink and refused fifty th)usand dollars, and 
finally sold it for about sixty thousand 
dollars.  These are ordinary cases of 
minor invention, embracing no very con-
siderable inventive powers, and of which 
hundreds go out from the Patent Office 
every year.  Experience shows that the 
most profitable  patents are those 
which contain  very little real 
invention a n d are to a super-
ficial observer  of little value. 
The Good:  year R u b - 

IN the next icsur of SCI-
ENCE AND IN l'ENTION the 
first story of a series, written 
by inventors themselves on how 
they achieved success with their 
inventions, will appear. These 
stories arc of tremendous im-
port  to every inventor and 
would-be inventor, as well as 
all those interested in inventions 

and patents,—Editor. 

her patents,  t h e sewing 
in g machine  patents, t h e 
Bell telephone  f  patents, have 
brought many  millions of dol-
lars to their own-  crs. They are not-
able instances of the extraordinary value 
of simple but great inventions, when of 
such a nature as to enter extensively into 
the requirements of the general public. 
Many apparently futile and insignificant in-

ventions have proved of great importance, and 
this very fact has often operated to give undue 
encouragement to inventors. They feel that if 
an insignificant thing proved of value, their 
much more complicated one must he worth 
millions. In inventions it is the simple which 
counts: the simple is most secure and most 
comprehensive, the claim with one element is 
more basic than one with several. 
Minor contrivances of less general need 

are still in some cases of great worth. 
An example is seen in Dr. Higgins' slid-
ing thimble for umbrellas.  This is a 
little contrivance for pushing umbrella 
springs and protecting the fingers.  The 
Doctor states that he received more than 
one hundred thousand dollars in cash as 
royalties from his patents.  He secured 
American, English, French. German and 
other patents at a small cost. His foreign 
patents have proved especially profitable. 
Simple things like the collar button 

which turns down at the back yielded 

a large fortune. Har-
vey Kennedy real-
ized $2,500,000 by in-
troducing  the  shoe 
lace.  Six people 
shared $10,000,000 
between  the m 
through a patent on 
t h e ordinary u m - 
brella. The shading 
pen brought its in-
ventor an income oi 
$200,000 a year, and 
from the baby car-
riage patent a lady 
drew more than $50,-
000.  Profits amounting to $200,000 came 
to the man who thought out the au-
tomatic inkstand. The fireworks known 
as "Pharoah's serpents" put $50,000 into 
the pocket of the originator; Joseph F. 
Glidden, who devised the barbed-wire 
fence, received $1,000,000 in royalties. 
The man who discovered that a news-
paper wrapper could be gummed bene-
fited from his patent to the extent of a 
fortune large enough to enable him to 
found two schools for boys. 
To add to this list of devices which 

have brought wealth and independence 
to their originators would be to mention 
scores of such inventions as carpet 
sweepers, eyeglasses, can-openers, stylo-
graphic pens, the seamless shield for 
women's dresses. Denison's shipping tag 
with eyelet reinforcement, the  'thumb 
latch" of Philos Eli and John A. Blake, 
and the De Long hook and eye. 
Every time anybody in the United 
States pulls the cap off a beer bottle or a 
soda water bottle, he puts the fraction 
of a cent into the pocket of William 
H. Painter, of Baltimore.  A good 
many people have pulled these caps in 
the last few years, and Painter is con-
sequently a very wealthy man. Yet the 
bottle cap is a small thing, an idea crystal-
lized and patented. Painter carried his pat-
ent in his pocket for six years before he suc-
ceeded in interesting capital in its manufac-
ture. Then a man of means advanced the 
necessary capital, in return for a half interest 
in the patent, and formed a company. 
At the end of the first year he and Painter 
each are said to have netted $57,000. The 
invention has crowded all other stoppers 
off the market, and a big factory in Bal-
timore turns out the caps by the million 
every day. 
Before the time of Painter, a man 

named DeQiiillfeldt invented a stopper 
that took the trade away from the corks 
of our youth. This stopper was of rubber 
and was tightened by a wire attachment. 
which was pulled down as a lever on the 
outside of the bottle. A decade ago such 
stoppers were generally used on milk and 
beer bottles. Those who bought the pat-
ent are said to have made $15,000,000. 
An idea that is per-

haps simpler than the 
stopper is the "the 
hump" on hooks. 
Women had been fast-
ening  their  dresses 
with hooks and eyes 
for a generation and 
more, and it is prob-
able that some one 
made a lot of money 
out of the original in-
vention. Hooks had a 
way of coming un-
fastened, much to the 
chagrin of the neat 

(Continued on page 58) 
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MOTOR 1117N75 
FIRST PRIZE, $25.00 

ELECTRIC WINDSHIELD 
CLEANER 

This automatic electric windshield cleaner 
consists of a small electric motor connected 
to a worm gear, which operates a bell 
crank  By means of a connecting rod to 
the cl.aner, this causes the cleaner to swing 
bark Ind forth across the windshield, thus 
keening the glass clean and also relieves the 
driver of the necessity of removing one of 
his hands from the wheel to operate it. It 
is geared down by the worm drive to make 
about twenty movements per minute. I have 
found in actual practice that this windshield 
cleaner keeps the glass clean in the worst 
kind of a storm. 
Contributed by  A. M. HULCHINGS. 

TO BATTERY AND SVVITCH 

CONNECTING ROD 

A Motor-Driven Windshield Cleaner, the Motor 
Being of the Six-Volt Type and Operated from 

the Storage Battery. 

SECOND PRIZE, $15.00 
TWO-TONE HORN 

I have used this two-tone horn on my car 
for two years, and can now ride through 
the city streets without the embarrassment 
of startling everyone whenever I blow my 
horn.  I procured a resistance unit which 
is used on a six volt lighting system for 
dimming the lights, and connected the same 
in series with number one contact on the 
electric horn button, thereby slowing down 
the horn motor and softening the tone of 
the horn.  The diagram given herewith 
shows how the horn button is constructed 
and applied in conjunction with the resist-
ance unit.  The figure also shows another 
way of obtaining the same results by using 
two buttons. 
Contributed by  THOMAS MCCARTIE. 

UGHT SPRING  HORN BUTTONS 
LIGHT PRESSURE 
CONTACT RING 

RESISTANIX COIL 

HEAVY 
PRESSURE 
CONTACT 
RING 

STEERING 
COLUMN 

GROUND 
FIG.I 

RESISTANCE COIL 

GROUND 

PIN 

-PIN 

FIG.2 

HORN 

—BATTERY 

A Two-Tone Push Button Which Can Be Mount-
ed on the Steering Column So as to Give a Low 
Note for City Driving, and by Pushing Real Hard 
on the Button a Stronger Note for Country Driving 

SPECrla., NOTICE 

Due to the fact that many of our 
readers have 'written to the Editor 
complaining  that the  "M 0 TOR 
HINTS" Department of SCIENCE AND 
INVENTION has been too restricted in 
the past, and not broad enough in its 
scope, we hereby give notice that this 
department will be changed beginning 
with the June number, when we will 
start a series of interesting and valu-
able articles on motor hints, each ar-
ticle complete 'At itself and covering 
practical problems met with by motor-
ists, and how they have been solved. 
These articles  be prepared by ex-
perts in the autemotive field. 

THIRD PRIZE $10.00 
MAGNETIC CARBURETOR 

T*CKLER 
I am giving youMerewith a short descrip-

tion of a very simple carburetor tickler. 
This outfit consists essentially of such a 

fibre or hardwood spool as one can buy in 
any 5 and 10-cent store, wound with about 
35 turns of No. 20 or No. 22 C. C. wire, a 
fibre or wood base to attach the spool to 
carburetor, a 10-cent wood push button for 
the dash and the necessary wire to make 
connections to ammeter or battery as per 
diagram.  When borting the motor, it is 
only necessary to press the button a number 
of times and the sqknoid action of the spool 
will lift the gasoline float, and fill the car-
buretor quickly, thereby making starting 
easy. As there iero direct electrical con-
nection on the cal' aretor proper, there is 
absolutely no fire *anger. 
I have installed this device on my car and 

it works beautifully.  On 12-volt electrical 

MOM' 

4 

TO GROUND OR N. 
01 BATTF_RY 

-SOLENOID 

A001) OR FIBER PLATE 

PUSH BUTTON 
ON DASH 

CARBURETOR. 

CONNECT TO AMNES 
ER OR POSITIVE OF 
BATTERY. 

A Magnetic Float Control Operated by a Push 
Button from Driver's Seat. So as to be Able to 
Flood the Carburetor at Any Time Desired; Par-

ticularly Useful in Starting Engine. 

systems it is only necessary to increase the 
amount of wire turns, or to use a smaller 
size wire. 
Contributed by  FRANK G. DuRoy. 

INTERLOCK SWITCH FOR "STOP" 
AND "TURN" SIGNALS 

In combination with the "stop" light on 
my car, I have a "left" and "right" light, 
operated by push-buttons on the steering 
post.  In many cases it would happen that 
the "stop" light would go on when one of 
the other lights was on. In order to avoid 
confusion to the driver behind, I wired the 
lights as shown.  1 arranged two normally 
closed switches and one normally open 
switch, mechanically interlocked with the 
brake pedal. If I have a "left" or "right" 
light on, this will now go out when I step 
on the brake, leaving the "stop" light only 
in the circuit, thus eliminating two contra-

dicting signals in the rear. When the brake 
pedal is released, the "stop" light will go 
out and the "left" or "right" light will go 
on automatically, until shut off by the push-
button. 
Besides this feature, I placed three low 

candle-pOwer bulbs in series with each of 
these lights. These  bulbs  were marked 
"left," "stop," "right," and were mounted 
behind empty push-button plates on the in-
strument board.  These lights warn the 
driver that the signals are on, and should 
be turned off when he has rounded the 
corner; or they serve the purpose of notify-
ing the driver that one of the signal lights 
is burned out, in case the telltale lamp does 
not light. 
Contributed by  ROLAND E. ZACHE. 

LIGHTS ON DASH OR 
INSTRUMENT BOARD 

fr 

PUSH BUTTONS 
')V 

.1. —1. 

CORD 
The Inven or of this Rinktum Provides Tell-tale 
Signal Lamps on the Dash for His Stop Signals, 
and Has Also Ingeniously Provided an Interlock-
ing Switch Arrangement Tied Fast to the Brake 
Pedal, so That if He Should Use the Brake, the 
Stop Light Will Flash on at the Rear, but the 
Right and Left Switches Will Be Opened Simul-
taneously, so as to Prevent Confusion of Signals. 

A "GROUND" LIGHT 
A handy addition to the lighting system 

on a car is a ground light or what is some-
times called a courtesy light.  It is simply 
an arrangement to light up the ground 
around the car and is invaluable when pass-
ing other cars on dark narrow roads when 
both have their headlights dimmed. 
The simplest arrangement is a large pie 

plate with a socket mounted in the center. 
This is mounted under the car just back of 
the front axle, clips under convenient crank 
case bolts will usually serve to hold it se-
curely in place. A large bulb of at least 
21 C. P. is inserted in the socket and a 
switch arranged convenient to the driver to 
cut the light on and off. 
Switching the light on will flood the 

ground under and around the front of the 
car, a great assistance when articles are 
dropped in the dark, in running into a 
dark garage and even as an auxiliary to 
the headlights which too often fail to light 
the ground immediately in front of the car. 
Contributed by  THOS. VV. BENSON. 

An Ordinary Flat Tin Pan with a High Candle-
Power Lamp and Socket. Mounted in the Center 
of It.  This Whole Contraption Fastened Under-
neath the Car Provides a Very Good "Ground 
Light," as an Aid in Marking Out fhe Car When 
You Have the Headlights Dim. and Also for 
Shooting Trouble at Night Underneath the Car. 
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Hmplcc folr Everrybe 
COMMITTEE 

OPAQUE BLACK 
INK BOTTLE 

By IHICIF. JOSEPH DUNNIN GER 
No. 2 OF A SERIES 

FALSE FINGER 
TIP FITTING 
INTO NECK OF 
BOTTLE 

. '. 
. 0 

. .#/ 

ov,e/j4,/ MAGICIAN STICKS FINGER INTO 
BOTTLE AND TAKES FALSE TIP 

MESSAGE WRITTEN  0  AWAY, APPARENTLY CHANGING el  HIS MIND HANDS BOTTLE TOONE 
OF COMMITTEE, DIRECTING HIM MAGICIAN PALMS ON SLIP OF PAPER  TO BURN THE MESSAGE  MESSAGE AND 

BY ONE OF AUDIENCE  READS IT 
Here is the Clever Ink Bottle Trick Described Among Others This Month by Professor Dunninger.  You Write a Message on a Piece of Paper, and Place 
it in What You Believe to be a Bottle of Ink; Afterwards the Magician Reads Your Message as the Paper is Burned in a Dish of Alcohol —But Does He? 

.MESSAGE 

1 

...BLANK 
SLIP 

A  UNIQUE  TELEPHONE  BOOK 
TEST 

M
UCH has been said and written 
with reference to the truth of 
mental telepathy, mind reading, 
thought transference, etc.  The 
writer herewith emphasizes the 

fact that in exposing problems boundering 
upon the psychic senses of the human mind, 
it is not his desire to belittle the truth and 
scientific value attached to the sincere dem-
onstrations which are mentally possible. 
Mind reading is an absolute scientific fact, 
the fundamental principles of which have 
been sadly neglected, and as my scientific 
readers will no doubt agree, it is human 
nature to disbelieve anything which one does 
not thoroughly understand.  It is the belief 
of the writer that there is nothing that the 
human mind can possibly conceive that is 
not probable, but, as his many genuine dem-
iinstrations in the past before men of promi-
nence have proven, there is always a doubt 
as to whether effects of this kind are brought 
about by mental thought waves, clever meth-
ods of trickery or concealed mechanical 
devices. The study of mind reading is not 
alone based upon an education obtainable 
only through the reading of various•volumes 
upon the subject, but the training depends 
also upon many years of practice and actual 
demonstration.  As it is my desire to give 
the readers of SCIENCE AND INVENTION a 
series of experiments along this unique form 
of entertainment, that can he accomplished 
with a very small outlay of money and an 
unusually small amount of practice, I am 
opening this month's article with the expla-
nation of one of the most interesting and 
seemingly difficult tests in so-called men-
tal telepathy. I might further add that an 
expert after years of practical demonstra-
tion and experience could not produce a 
more weird and unbelievable result than the 
one I am about to describe.  Yet. I know 
that many of my readers will receive an 
endless amount of amusement by producing 
this effect, and many comments and sincere 
congratulations from their friends, who will 
compliment them upon being possessed of a 
sixth sense.  Briefly, the effect: 
The mind reader and his associate enter a 

room together with a committee who have 

MESSAGE CRUMPLED 
INTO BALL AND 
PLACED IN INK BOTTLE 

been invited to test the ability of the mind 
reader.  A telephone book is inspected and 
is found to be of ordinary type and abso-
lutely free from preparation of any kind. 
It is explained that the mind reader is to 
leave the room and during his absence the 
committee are to select one name in the many 
thousands printed in the book.  They are 
further asked to memorize the number of 
the page upon which the name appears. 
Prior to the performer's leaving the room, 
his eyes are bandaged and securely blind-

HIGHLY NICKLED  
BRASS PLATE AT i I 
ANGLE OF 45. 

% 
•.1... ..),o, •;4,,,.. 

BRASS 
UNED 

...BLACK BOARD 

.TRAP DOOR 

BRASS PLATE 

The Mystic Spirit Slate or Blackboard and How 
the Trick is Done. The Man Inside the Cabinet 
Does the Writing on the Rear of the Slate or 
Blackboard Once it is Placed in Position, Extend-
ing the Hand Through the Little Trap Door on 
Top of the Cabinet. The Gears and Other "Works" 
Seen in the Front of the Cabinet Are Mere Cam-
ouflage to Mystify the Audience, and They Think 
They See All the Way Back Intp the Cabinet. 
Owing to the Reflection Illusion Caused by the 
Two Polished Metal Plates or Mirrors Placed in 
Triangular Formation as Shown, with the Peak 
of the Triangle Toward the Audience and in the 

Ce.iter of the Cabinet. 

folded, making it quite impossible for him 
to see.  The effect may be heightened, if 
desired, by having strips of adhesive plaster 
placed over the bandages.  After the name 
has been decided upon, the performer is led 
into the room and asks permission to hold a 
member of the committee by the wrist. This 
means of contact, he explains, will aid him 
in reading the mind of the subject. After a 
few moments of silence, in a low, slow tone 
of voice, he calls the number of the page 
decided upon, which, for example's sake, we 
will say was page 765.  He now requests 
his subject to slowly run his finger down 
the columns of this page and the moment 
the subject's finger reaches the name thought 
of, the mind reader requests him to stop. 
It is naturally found to be correct, much to 
the amazement of the spectators. 
Now, for the explanation. As in all mys-

teries that are most bewildering, the expla-
nation is extremely simple. Before the test 
takes place, the mind reader provides him-
self with an apparatus, as is herewith illus-
trated.  This consists of nothing more than 
a so-called plate lifter, purchasable in any 
of the many novelty shops.  It consists of 
a small rubber bag, attached to a long piece 
of rubber tubing, to the free end of which 
is affixed a rubber ball. This apparatus is 
concealed beneath the carpet in the room 
where the demonstration takes place.  The 
assistant, who seemingly is disinterested in 
everything, other than seeing that the mind 
reader's eyes are properly blindfolded, etc., 
is really the so-called "information bureau" 
for bringing about this effect. He secretly 
makes note of the name in the book selected, 
also the page upon which it appears. After 
the selection has been made, and the blind-
folded wonder-worker is led into the room, 
the assistant sees that his foot rests upon the 
part of the carpet directly above the rubber 
bag. This is easily located, as the design of 
the rug discloses its hiding place.  The 
assistant now moves to the opposite side of 
the table and stands with his foot directly 
on top of the concealed rubber ball.  The 
interested spectators are asked to group 
around the table and to assist by concentra-
tion. Seven sharp taps upon the ball secretly 
advise the "mind reader' that the first digit 
to the page is number 7. Six taps and then 

(Continued on Page 62) 
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Scnentnfic Prrabilems and Puzzlie5 
B1, E RNEST K. CH APIN 

THE FLOATING CORK 1 N Fig. 1 we see a cork stopper floating 
on the surface of a little water in a 
bottle. If the mouth of the bottle were 
now connected to a tank of compressed 
air, would the level at which the cork 

floats be affected in any way? 

THE CLIMBING MONKEY 

Mr. John M. Minor of San Pedro, Cali-
fornia, asks for a solution of a very in-
teresting puzzle which was originally pro-
posed. I believe, by Lewis Carroll, in 
L'Asiromiinic, July, 1917.  It reads some-
what as follows:  "To one end of a rope 

passing over a fixed pul-
ley a monkey is clinging 
while his equal counter-
poise is fastened to the 
other. The monkey now 
begins to climb up his end 
of the rope. What hap-
pens to the weight at the 
other end?  Does it go 
up or down or remain sta-
tionary? And if both go 
up. which one will reach 
the pulley first ?" To this 
form of the problem a 
slight modification might 
he made which would 
eliminate the possibility 
of an accumulation of 
rope on either side of the 
pulley, that is, by letting 

both ends of the rope extend downward for 
some distance below the weight and mutt-

If Compressed Air 
is Fed Into the 
Bottle. Will the 
Cork Sink Lower 
or Rise Higher in 

the Water. 

WGT. 

MONKEY 
CLIMBING 

UP 

The Balance Weight Shown Equals the Weight 
of the Monkey.  If the Monkey Starts Climbing 
the Rope, What Would Happen to the Weight? 

TREE 

key and be joined to form a continuous rope 
as shown in Fig. 2. 
Another question might he added.  Sup-

pose, instead of climbing the rope the 
monkey lets go, drops for sonic distance, 
and then catches hold again. What would 
happen, considering friction in rope and 
pulley negligible? 

HANGING A HAMMOCK 

A man who had considerable experience 
in sleeping in the open was telling another 
the proper way to sling a hammock. "Hang 
it quite straight and level," he explained, "as 
it is much more comfortable that way, than 
when hung in form of a loop as so many 
people hang theirs." 
"But aren't the cords and the ropes of 

the hammock under a much greater tension 

, 
.'; -,414:;,:.4:1....4....,--.>:.:<,, ,,:::: i,.;,"  - 11:11i l• 

re: titto9r, 44-
'  f—l-AOMMOCK  MAN 
' L  r  ..,,....____ 

1 

...  • 

is There a Greater Strain on the Ropes Sup-
porting the Hammock Rigidly Between the Two 
Trees, as Compared to the Lower Sagging Position 

Shown in Dotted Lines? 

FINE WIRE--

Can You Pass This Fine Wire Through a Cake of 
Ice Without Showing the Line of Demarkation, 

the Cake of Ice Remaining Whole? 

and therefore more apt to break when it is 
hung that way?" inquired his friend. 
"Not at all." was the reply.  "You see, 

each rope has to bear but half of the total 
load which is of course independent of the 
manner in which the hammock is hung." 
Who do you think was right about it? 

PASSING A WIRE THROUGH A CAKE OF 
ICE 

Lay.a small cake of ice across a gap be-
t %%vett two boxes and request someone to 

pass a strong fine wire through it without 
disturbing either the boxes or the ice and 
of course without severing the latter.  If 
they can't do it, show them how simple it is. 

ELECTROSCOPE 

r !P PZ!!!P P 
8"8"8fiTTERIES 

tff n tn, t", 

A Man Wishes to Charge an Electroscope to a 
Potential of 1,000 Volts, and He Possesses Eight 
Radio "B" Batteries, Each One of Which Sup-
plies a Potential of 22 ,4 Volts.  Could You Tell 
Him How to Obtain the Necessary 1,000 Volts 

D. C. From These Eight Batteries? 

WANTED: 1000 VOLTS D. C. 

An experimenter needs a potential of 1000 
volts D. C. for charging a gold leaf elec-
troscope.  The only source of E. M. F., 
however, which he finds available, is a set 
of eight 22% volt batteries.  Can you tell 
him how he can very easily get the neces-
sary 1000 volts? 

THE PITCH OF THE FIRE-BELL 

Probably everyone has noticed how the 
pitch of a bell on a fire-engine changes as 
the vehicle changes speed or passes an ob-
server.  This happens even when the bell 
is rung at a constant rate and the air is 
perfectly  still.  Through  what  changes 
would the pitch of such a bell appear to 
pass if the observer were watching the pas-
sage of a tire-engine from a point, say, mid-
way between its starting and stopping points 
on a straight course? 

(Continued on page 60) 

.ST/IRTING 
POINT 

OBSERVER  .5TOPPING 
POINT 

Through What Changes Would the Pitch of a 
Fire Engine Bell Appear to Pass to the Observer 
Listening to the Bell from a Point Midway Be-
tween the Starting and Stopping Points, Along a 

Straight Course Followed by the Engine. 

Ano ther 5Qep Towarcih§ W hnle Travith A 
R0.5 WELL S. B RITON 

The discovery of a new and better means 
of removing the rock formations from 
fossils marks another step, small but im-
portant, towards the ultimate accumulation 
of fairly complete data on the disputed points 
of early natural history, including the puzzles 
of human evolution. For science must rely 
entirely upon the revelations of newly-found 
fossils to get the facts about human and 
animal life of prehistoric times. 
The new method of cleaning fossils em-

ploys the oxyacetylene flame, which has one 
of the highest usable temperatures known. 
The oxyacetylene flame has been used com-
mercially for some time, but the paleon-

tologists of the California Academy of Sci-
ence, at Golden Gate Park, San Francisco, 
have just introduced it for the first time 
to the purpose of uncovering fossils. 
Petrified bones, tusks and shells, and other 

fossilized parts of prehistoric animals or vege-
tables, are found imbedded in rock forma-
tions, where they have been lying for cen-
turies.  The rock formation serves the 
modern scientist well by having protected 
the fossils from weather and other deteri-
orating forces, through the countless years 
of geologic epochs. But the same rock for-
mation becomes a serious obstacle when the 
scientist starts to extract the fossil. 

hf ouft Evolution 

It is difficult enough to cut or blast out the 
block of rock incasing the desired fossil, 
without destroying the fossil. But it is still 
harder to remove the final coating of rock, 
next to the fossil itself, without damaging 
the precious relic of prehistoric ages. 
The paleontologists of the California 

Academy of Science solved the problem by 
using the oxyacetylene flame and a plain drop 
of cold water. After the bulk of the rock 
formation has been chipped off, the flame-
and-water treatment is applied to the remain-
ing layer of rock, which is stuck fast to the 

• • 
(Continued on page 68) 
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THE CONSTRUCTOR  

Home-MadeCompound M.cToacope 

THIS article is intended more for the 
intrepid  experimenter who builds 
things on the spur of the moment and 
who is too anxious to see how "the 
thing will turn out" to take the nec-

essary time to build a precision model. 
The more exacting scientist, thinking in 

terms of finely powdered millimeters might 
frown upon the somewhat "rapid-fire" con-
struction of my apparatus, but the bold 
dabbler in science not so blessed with the 
costly laboratory equipment, will find here 
a suggestion for making an instrument which 
he can drop on the floor without "mussing 
up the hair-breadth adjustments" or knock-
ing off a precious square cm. or two of fine 
finish. 
The entire apparatus can be built in one 

evening after one has gathered the odds and 
ends necessary for its construction and out-
side of the few dimensions shown in bold 
figures which are the smallest sizes per-
missible to insure the proper fitting together 
of the parts, the amateur mechanic is not 
bound by any caliper or micrometer rules 
and can use whatever sized material he has 
handy. 
The apparatus consists really of two sep-

arate instruments, A and B. A is a focus-
ing slide support or stage with its con-
densing lens and mirror, and B is a com-
pounding attachment. Instrument B can be 
used either with. the instrument A or it can 
be used in connection with the Ultralens 
microscope. 

By F. G. M A M A 

The optical equipment necessary consists 
of the familiar tripod microscope, which 
consists of two double convex lenses of about 
11/2 " combined focal length, and the triple 
magnifier with its bellows shaped folding 
case, giving a range of focal lengths from 
;4" for the three lenses combined, up to 
lg" for the largest diameter lens used alone. 
If your optical dealer is too busy selling 

shell rimmed eye harness and single barrel 
periscopes, to bother about carrying the 
lenses, almost any member of the ancient 
guild, whose insignia consists of the three 
gilded spheres, will let you have the lenses 
for much less than he would ask of his 
own uncle. 
For the condenser use the bull's eye lens 

of an old flashlight, preferably the smaller 
size having a focal length of about 1". A 
square mirror about 2"x2" or any convenient 
size is also needed. 
We'll first take up the construction of in-

strument A. The stage and condenser shelf 
is cut out of a piece 6"x3" of any gauge 
brass or iron from 1/32" to 1/20" thick, 
drilling or punching two A" holes at least 
A" apart as shown in Fig. 1, bending the 
piece along the dotted lines into the shape 
shown in Fig. 3, the two wings W hugging 
the stand L, allowing a free up and down 
movement of the stage S without any side-
play.  The larger wings F are bent into 
the shape shown after the focal length of 
the condensing lens has been found, the idea 
being that the wings F form a shelf for 

this lens, supporting it at such distance 
below the top of the stage, that the light 
reflected by the mirror is brought to a 
focal spot upon any object laid on the stage. 
Out of a piece of 1/16" thick band iron 

11/2 " wide by 8" long make the stand L, 
drilling a A" hole about 1/2 " from the end 
as in Fig. 2, and bending the piece along 
the dotted lines into an L shaped stand and 
for the stage S. Strap V is made of any thin 
metal sheeting about 1"x3" and serves to 
keep the bolt T in place. 
T can be either q- or 34" in diameter and 

not less than 5" long, and it is threaded for 
at least 4" of its length.  A square nut N 
rests against the stand L and is kept from 
turning when the bolt T is twisted, by sold-
ering it to S or by reason of its size.  It 
lowers and raises the stage and holds it at 
any desired height.  A lead wedge J sup-
porting the mirror M at any angle com-
pletes the stage and the condenser of the 
microscope. 

MAKING THE COMPOUNDING 
ATTACHMENT B 

To a wooden base Z of 1"x6" material 
(Fig. 4) (and with a 1" hole drilled in 
center if the Ultralens microscope is to be 
used) nail an upright R of 2"x4" lumber, 
6" long, laid on its long edge, and screw to 
this upright a socket E of the door bolt 
(or make a strap of light iron). In a piece 
of lumber 1"x4" by 6" long drill two holes 
not less than 11/2 " apart, one hole large 

(Continued on page 64) 
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The Simple Drawings Herewith Show How to Make a Powerful Compound Microscope at An Insignificant Cost. A Microscope in General is an Instrument 
Which the Average Experimenter Does Not Care to Spend a Lot of  Money On, As the Chances Are He Will Not Use It Very Often. Unless He Happens 
to be Interested in the Study of Biology or Other Special Branches of Science.  This Article, We Feel Sure, Will Prove of Unusual Value and Interest to 

All of Our Readers, and Presents Data Which We Have Been Looking for for Several Years. 
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The Remarkable Photographs Reproduced Above Were Taken by the Author of this Article. Mr. William P. Sipes, and Therein He Explains the Few Simple_ 
Rules to be Followed in Taking Photos of Fireworks. Such as These.  Now That the Summer Season is Approaching When Many Firework Displays Are 

Given at Various Amusement Parks and Fairs, the Amateur Photographer Will Find a New Field of Interest Opened to Him. 

Fkireworraks PhotogRomphy 
WTcinen and Hflustrated l'av WILLI A M P. SIPES 

N
O branch of photography is so little 
practiced as night fireworks. And 
yet it is open to anyone having a 
small folding camera or kodak. My 
own beginning in this branch of 

work was met by many obstructions—but 
by overcoming these step by step I have now 
worked out a system whereby Anyone can 
secure splendid results. 
The object of this article is to lay before 

the camera owner how he may duplicate the 
results of the illustrations herewith. 
The camera best suited is the folding type, 

such as the kodaks.  Those having view 
tinders and focusing scale—and a lens 
working at F-7.7 or F-8. or U. S. 4. Your 
camera or kodak should have a view finder. 
As it is night while taking this kind of a 
picture, it is difficult to tell if what you see 
in a finder is in the field of view.  These 
finders are in the cross shape—for hori-
zontal and vertical positions. You will use 
the vertical position on all, except large set 
pieces and illuminated airplane flights. Take 
a small piece of adhesive plaster tape, cut 
a little longer than opening in view finder. 
Cut narrow strips and place over the two 
sides on view finder leaving only the open-

ing that will show for a picture in a verti-
cal position. You can see now just what will 
show in the picture. Set your locus at 100 
feet and your lens stop at F 7.7 or F 8, or 
U. S. 4. As only time exposures can be 
taken, you will need something to hold the 
camera steady, I used a tripod at first. 
Spreading two (2) of the legs out in the 
rear and the other one pointing out in front, 
but drawn hack, as your camera is pointed 
upward while the front leg is so placed. 
I moved it forward or backward and to 
either side as the case required. But unless 
you have a smooth surface under you, this 
method has its faults; it may tilt forward 
or to one side—thus c.ltting out an impor-
tant part of the picture. I have used a cigar 
box, setting it on the ground and with my 
right knee bent flat before me, the box in 
front of it, I tilted the camera to about 
45 degrees, by moving the bottom back and 
forth. 
But the method I now use, and which I 

find superior to all others, is a metal tripod 
—on this I use an Eastman optipod. This 
works on a ball and socket, and is locked 
in any position by a large thumb nut.  A 
Vi turn of this nut will permit one to move 

(or point) camera in any direction desired. 
Having outlined the necessaries required, 

we will now be ready to make the exposure. 
I will first explain, when using an optipod 
on tripod.  But the optipod can be used 
equally well clamped to the side of a box 
or chair back. 
Screw the optipod on tripod. Clamp the 

camera on it, in same manner as you would 
on a tripod screw.  Turn tripod around 
until the thumb screw is on left hand side. 
(You will use left hand for tightening this.) 
Loosen this and point camera in front of 
you, facing the spot where fireworks are 
to be set off. Next take your cable release 
or bulb in your right hand, placing same 
between first and second finger, as in mak-
ing all exposures, but further back, about 
where the second finger joint is.  Next 
(while cable or bulb is resting between your 
fingers) grasp the kodak bed, placing thumb 
on top and fingers underneath.  Now by a 
turn of the nut in your left hand you 

can tilt kodak at any angle upward.  Do 
not untighten the binding screw more than 
to permit the kodak to be moved freely. 
Watch where fireworks are set off.  The 

(Continued on Page 88) 
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P d c oir of Hrigh Vzcznaiiix the 
Laboraeory 

By K A/ MOND B. W AlilLES 
PART 2—MERCURY VAPOR PUMPS 

p
RACTICALLY all devices in which 
a high vacuum has been employed, 
have been,exhausted by means of the 
mercury vapor pump The mercury 
pumps previously described, operate 

upon the Torricellian vacuum principle 
Here, the descent of a body of mercury 
to the barometric height creates a vacuum 

Fig. I Shows All-Glass Mercury Vapor Vacuum 
Pump.  The Boiler C, Containing Mercury, is 
Placed in the Flame of a Bunsen burner.  The 
Vessel to be Exhausted is Connected to B.  A 
Mechanical Vacuum Pump is Connected at A. 
While the Inner Condenser W. Is Cooled by Water 

Circulating Through It. 

at its head.  In the mercury vapor pump 
a blast of mercury vapor produces the 
same effect. 
A mercury vapor pump is shown at Fig I. 

It is made of Pyrex glass, glass that ad-
mirably resists elevated temperatures  The 
pump consists .of a boiler C with a throat 
N. The tube to be exhausted is connected 
at B.  The arrows show water entrances 
and exists.  This water flows around the 
throat N and the right portion of the pump, 
serving to condense the hot mercury vapor 
as it issues from the throat N. The con-
densed mercury vapor, now in the form of 
small drops, passes along the return tube R to 
the boiler, where it is vaporized again by the 
Bunsen burner which is placed beneath it. 
Only a small quantity of mercury is required 
for its operation, which is continuous 
The principle of the pump is as follows • 

Hot mercury vapor issues from the throat 
N and streams on. Air is at the same time 
sucked in through the annular channel T. 
Since T is connected with the tube being ex-
hausted, the tube itself will be evacuated 

Fig. 2 A Water Jet Pump Will Produce a Fair 
Degree of Vacuum.  This Type of Pump is Fre-
quently Used to Back Up a Mercury Vapor Pump. 

As fast as the air is sucked from the tube 
under evacuation, it is withdrawn from 
the system by means of a mechanical pump 
connected at A. The mercury vapor does 
not pass out with the air at this point, since 
the walls of the inner condenser W are 
cooled by the inflowing water passing in the • 
direction of the arrow, thus condensing the 
mercury which runs along tube R, back 
into the boiler where it is volatilized and 
goes through the above cycle once more. 
To produce extremely high reductions of 

pressure, two mercury vapor pumps are 
operated together 
The simplest type of vacuum pump is 

shown connected at A. Fig. 2. One of these 
pumps is shown at Fig. 2, and is called a 
filtering or aspirator pump; when connected 
to the mercury vapor pump, a backing pump. 
In this simple type of vacuum producer, 

water is admitted at A and its downward 
course creates a diminution of pressure at 
B with a consequential sucking in of air. 
This air and water combine to produce a 
foam which leaves the instrument through 
the lower stem C. The longer the stem C, 
the higher will be the vacuum under the 
same water pressure, because the falling of 
the water through the tube is the operating 
principle of the pump.  The tube is bent 
as shown to cause a good foam mixture, 
which, at the same time, shortens the length 
of the tube The metal pump shown operates 
upon the same principle. It is screwed into 
the ordinary threaded water faucet at the 
sink 
METAL FORM OF CONDENSATION PUMP 

Instead of making the condensation pump 
of a high resistant glass such as Pyrex, metal 
can be used  A diagrammatic view of a 
commercial pump is shown at Fig. 3. A is 
a boiler inside of which is a stack F. An 
inverted cup, E, is supported above the 
stack F. The walls of A are water cooled 
by jacket J, water flowing in the direction 
of the arrows  The vessels to be exhausted 
is connected on at C, and the backing pump 
at B. D is mercury poured into the boiler 
through B.  It passes also into the in-
ner portion of F through small holes in 
the walls and bottom of F. 
An electric heater is used to volatilize 

the mercury. the resulting mercury vapor 
passing up F, striking E and being deflected, 
passes down the outside of F pushing air 
before it. As the air is pushed before it, 
a vacuum is created behind it, the vacuum 
taking place in the vessel connected with C. 
The hot mercury vapor is condensed to 
metallic mercury by the water cooled walls 
of A, and flows through the small holes in 
the bottom of F to the interior to be vapor. 
ized again. 
ABSORPTION OF GASES BY CHARCOAL 

Charcoal absorbs many times its volume 
of certain gases. This effect is often utilized 
in the production of a vacuum.  Fig. 4 ts 
schematic diagram of this principle.  The 
charcoal is contained in a small trap tube 
and the tube is immersed in liquid air. 
Liquid air is also used to remove any 

mercury vapor which might be present in 
the evacuated vessel. The experimenter can 
use gold-leaf instead, the gold-leaf being 
placed in a trap tube. 
Very remarkable results are obtained at 

low temperatures with charcoal. Below liq-
uid air temperature it absorbs gases with 
such vigor as to produce very high degrees 
of exhaustion. A special liquid air container 
has been constructed in which the vacuum 
surrounding the inner container was pro-
duced by a stick of charcoal.  The liquid 

air lies in the inner vessel, the surrounding 
vessel contains the charcoal. The air chills 
the charcoal and it at once absorbs the gases 
in the annular space, giving the thermos-
bottle effect. 
It is a simple way of obtaining a vacuum; 

so simple that it is a pity it is only applic-
able at such low temperatures. 

Vtr' 

C- -0" 

F 

Fig. 3. A Condensation Pump Constructed of 
Metal is Shown in This Figure.  The Air from 
the Vessel Under Exhaustion Connected at C, 
  Out C. Through Passage P. and is Re-
moved via B, by Means of the Backing Pump. 

GENERAL 

The production of vacuum is acquiring 
increased importance day by day.  Going 
back to the seventeenth century, Torricelli 
defined the space above the mercury column 
of the barometer as a vacuum. This is per-
haps the first approximate vacuum that man 
ever produced.  Many years ago near the 
middle of the last century, the great Robert 
Bunsen, one of the most illustrious names 
.in the realm of chemistry, introduced the 
vacuum in the laboratory for purposes of fil-
tration.  A perforated platinum cone was 
placed in the bottom of the funnel and the 
regular filter paper introduced. The stem of 
the funnel was passed through a double per-
forated cork which was inserted in a specially 
strong flask, and a vacuum was produced by 
a water column pump. 
The chemist has improved on all this and a 

small water jet pump and the Gooch filter 
has marked a great advance in vacuum fil-
tration. 
In the world of illumination and now of 

radio, the production of vacuum, play an 
all-important part, and one curious thing is 
that the complete vacuum as far as we know, 
has never been produced by man. 

Fig. 4. A Vacuum Can Be Produced by Absorb-
ing the Gas in the Vessel by Charcoal Cooled 

to the Temperature of Liquid Air. 
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illow to Uee YOUT CLEIMeTa. 
By E,RNEST BADE 

PART V. —DEVELOPING, FIXING, WASHING, INTENSIFYING AND REDUCING NEGATIVES 

I
N photography those processes are of 
importance where a photo-chemical sub-
stance is changed by light. This change 
does not necessarily have to be visible; 
all that is required is that the action 

of the light modifies the substance sufficiently 
whereby its resistance to certain chemicals 

ness begins with a light blue and finds its 
maximum in the invisible dark violet of the 
spectrum.  For this reason the plates give 
us an image where the parts appearing 
lightest are too dark, while the dark colors 
appear too light. These mistakes are not so 
evident in pictures taken from Nature since 

The Photos Above, from Left to Right, Are as Follows: The Method of 
Placing the Film on the Motor-Driven Developing Rack; the Position of 
the Rack When Development is Being Carried On; Placing the Prints 
in the Wash Water with& the Floating Clips and the Proper Method of 

• Holding the Film When Developing in a Tray. 

is of an entirely different order from the 
resistance of those places where no light was 
received.  In these circumstances the ac-
tion  of  the  light  is latent,  that  is, 
the  virtual  image,  which  is present 
upon  the  plate  after  exposure,  can 
not, as yet, be seen.  Silver chloride, silver 
iodide, and silver bromide are the three 
main silver halides which play such an im-
portant part in photography, and of these 
the silver bromide is, by far, the most im-
portant today, although it is only a modi-
fication of this halide which is most emi-
nently adapted for this purpose. The silver 
bromide has the characteristic property, 
after it has been exposed to light, of chang-
ing its nature chemically and of undergoing 
reduction when treated with certain re-
agents.  Under the influence of light silver 
bromide is changed to such an extent that 
chemical methods will make this change 
visible. As soon as it is brought under the 
influence of reducing agents, the so-called 
developers, it is reduced to metallic silver, 
but this action is primarily restricted to the 
silver bromide which has been placed under 
the influence of the light, while the places 
not struck by light resists this action for 
some time. 
Upon the photographic plate or film this 

silver bromide is scattered about in an emul-
sion of gelatin. The gelatin itself is by no 
means unimportant, for it increases the 
sensitiveness of the plate.  It is a chemical 
sensitizer which has not, as yet, been ousted 
by any other body. 
When such a silver bromide plate is ex-

posed to the camera the resulting picture on 
development only approximates the true tone 
value of the object taken. The portions of 
the film coating exposed to red light, are but 
slightly affected, then it increases until the 
maximum is reached in greenish yellow. 
From this point it again decreases as blue 
is approached, while violet is again insus-
ceptible to development. The common silver 
bromide plates are not sensitive for the 
greater  t of the .̂.ctrura, the sensitivi-

pure colors are never found there. The re-
flected rays carry other colors mixed with 
those considered primary. 
A layer of silver bromide absorbs, through 

its yellow color, only those rays which lie 
in the blue part of the spectrum while trans-
mitting yellow, red, and green light which, 
therefore, produce an effect upon the plate. 
But the silver bromide can be made sensitive 
for these colors when substances absorbing 
these rays are added to the emulsion. Such 
substances absorbing red are tinted blue, 
and is absorbed by red tints.  Such dyes, 
mixed with silver bromide, make the plate 
sensitive for longer wave lengths of light, 
and are in quite common use, but technically 
only a few cf them serve this purpose. An 
ideal plate, sensitive to all colors in like 
proportions has not, as yet, been produced. 
Substances used today for dyeing emulsion 
are eosin-halogenated fluorescien—and isocy-

The Correct Method for Allowing the Water to 
Flow Out of a Washing Tank, is Shown Above, 
While the Insert Shows the Construction of the 
Cork Clip Which Holds the Prints and Floats 

Upon the Surface of the Water. 

anine which are halogen compounds of 
bodies formed by the action of an organic 
iodide on organic bases. The action of these 
coloring matters upon silver bromide is cata-
lytic; minute quantities of a dye are sufficient 
to influence a large quantity of the sil-
ver. 

Sensitol-violet 15 une of these isocyanine 
dyes which can be successfully employed for 
sensitizing the emulsion on film or plate. 
The solution is very sensitive to acids and 
must be kept in the dark. A stock solution 
of the dye is prepared by dissolving one 
gram of sensitol violet in one liter of wood 
or grain alcohol. From this the sensitizing 
solution is prepared by first dissolving two 
grams of borax in one liter of water, and 
then adding 20 cc., of the stock dye solution. 
This should be kept in the dark.  Immerse 
the plate in this bath for four minutes, throw 
the solution away, wash the plate thoroughly 
with alcohol, drain and then dry. 
Plates treated in this manner, although re-

quiring a longer exposure than ordinary 
plates, give images approximating to the 
original in their tone values. 
In the dark room the dust free plate is 

placed in the plate holder, the plate is then 
exposed for the correct time in the sharply 
focused camera, and the latent image pro-
duced is developed in the dark room by the 
action of certain chemicals.  The pleasure 
of seeing the picture gradually appear is 
missed by all who confide the plate to other 
hands. 
The process of development is carried out 

by splitting off bromine from all those parts 
receiving light upon the plate and by the 
decomposition and reduction of the silver 
sub-bromide by the developer. The chemicals 
used for the development are those which 
possess the property of producing this re-
duction. 
To recommend a developer is difficult; if 

one is used to a certain type, it should not 
be discarded for another. Every type of de-
veloper found on the market will produce 
good negatives if correctlythandled, provided 
that the exposure was correct. 
I have used a hydroquinone developer for 

more than 20 years. It can be made in bulk 
and will keep for months, and no other addi-
tions need be made before using. 

ITo be concluded) 
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HOW-TO -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 he 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. Ilse only one side of sheet. Make sketches on separate sheets. 

FIRST PRIZE $15.00 

LIGHTING FIRES AUTOMATIC-
ALLY 

In the drawing is shown an alarm clock 
fire lighting device, which I have built and 

which is a very handy device for people 
who have to arise early in the morning to 
start fires.  I let my alarm clock start my 
fire every morning, and I can thus sleep 
an hour longer.  Before retiring at night 
I put a little paper covered with kindling 
and coal in the stove, and let a small piece 
of cloth soaked with kerosene oil hang 
through the grates on the lighter and I set 
the alarm, which does all the rest. One of 
these can easily be made with an old alarm 
clock.  Procure a few pieces of hardwood 
lumber, cut as shown in the drawing, and 
put them together with screws. Then obtain 
a piece of brass or steel pipe fourteen 
inches long, and slot one end to allow for 
free movement of the match holder, as 
shown.  To make the match holder get a 
piece of round metal about one and a half 
inches long, and have it fit the pipe snugly. 
then drill and tap one end for a small eye-
bolt, and on one side near the other end 
drill another hole to put in a real small 
pipe, about one inch long, with an opening 
large enough to hold a match. Then fasten 
the chain to the match holder, slip the chain 
into the pipe, and secure the other end of 
the chain to the trap.  Obtain a piece of 
No. 1 emery cloth, tear off a three inch 
strip and cut it to fit around a bent wire 
and stitch emery cloth to the wire.  This 
should fit very snugly. Fasten one end of a 
fine wire to the alarm hammer of the clock, 
and the other end to the lever of the trap. 
This should fit exactly, so that when the 
lever is up the trap is set and the wire is 
stretched. A common match is cut so that 
it fits tightly against the emery cloth.  Set 
the trap, pull back the match holder so that 
the match rests against the emery, and insert 
the pipe into the draft below the grate. 
Care should be taken that a cloth soaked in 
kerosene hangs right where the match stops 
after the trap is sprung, and it will light the 

fire every time.  The wire rod stand, to 
which the apparatus is secured, permits it 
to be raised or lowered to tit the draft of 
different stoves. 

Contributed by EDWARD J. KELNHOFER. 

A Simple and Useful 
Scheme for Lighting 
Fires Automatically,  Is 
Illustrated in the Ac-
Lompanying Drawing. 

SECOND PRIZE $10.00 

AN EASILY CONSTRUCTED RAIN 
GAUGE 

Most of the necessary information needed 
in the construction of the rain gauge is 

Would You Like to Make a Home-Made Rain 
Gauge-  The Accompanying Article and Drawing 

Show How to Do This. 

given in the illustration. A is a funnel, or 
the cone of a funnel, and is best constructed 
of copper, to stand errosion, although gal-
vanized iron will do.  A glass funnel may 
be substituted.  B is a small cylindrical, 
flat-bottom bottle. The builder used a bottle 
that Eastman developer came in. The scale 
of measurement is pasted on the bottle. To 
determine the scale:  First measure the 
diameter of the top of the funnel and the 
diameter of the bottle and find the ratio 
of the squares. This gives the height to 
which one inch of rain will fill the collecting 
bottle. For example. supposing the funnel 
was 80 mm., and the bottle 20 mm. 6400/400 
= 16/1. Therefore, in this case, one inch of 
rain would fill the bottle sixteen inches. 
Then this particular scale would be sixteen 
inches long, which is divided into one hun-
dred parts, as rain is measured in tenths 
and hundredths of an inch.  If the bottle 
is tIbt long enough, only half the scale need 
be put on. C is a wooden support made of 

any kind of wood. It should be well painted 
to stand the weather. 
This gauge should be placed in a clear 

open place, away from tall objects.  A 
fence three feet high at a distance of three 
feet from the gauge will give protection 
from the disturbing elements. 
Where it is inconvenient to take the meas-

urement every few days, a large bottle may 
be substituted for the small one and the 
small one used as the unit of measure. 
Rainfall is always expressed in fractions 

of an inch, and the following parts will 
graphically illustrate its effects, both in 
weight and volume, upon the earth's sur-
face.  An imperial gallon of water weighs 
ten pounds, and if spread out in a layer one 
inch thick will cover an area of approxi-
mately two square feet.  An inch of rain 
gives 100 tons of water to the acre, or 
nearly 60,000 tons to a square mile. 
Contributed by  CARL,YLE WEISS. 
[The exact weight of an American gallon 

of water at 62° F. is 8.3356 lbs. and one inch 
of rain falling on a square mile of land 
weighs 57.428.0832 tons at 62° F.—En.] 

THIRD PRIZE $5.00 

THE RULER BOOMERANG 
I have been experimenting with boomer-

angs for a long time, and have made boom-
erangs of all descriptions, but the best yet 
was made from two similar rulers. These 
rulers should have about the same bevel as 
in cut.  If you have rulers with metal 
edges, remove the metal. The two selected 
rulers are screwed together as shown in 
Fig. 1. After the boomerang has been 
constructed go out in an open field and try 
it. Hold it in your right hand, on one end 
of one ruler with the numbered sides up. 
Throw it on a slant of eighty degrees with 
a moderate force. Be sure that it spins. If 
there is a slight breeze throw your boom-
erang against it, but on a slant, slightly 
steeper than eighty degrees. On a still day 
with a little practice you will be able to 
make the boomerang come back. When you 
become more expert you will be able to 
catch it as it returns. Boomerang throwing 
furnishes much fun for boys and even men. 
See if you can be the first one to start the 
boomerang hobby in your town. 
Contributed by  TAMES B. SNIFFEN. 

4 Screws.., 

/NN W 
End 'hew 
of ruler 

How to Make 3 Boomerang from Two Ordinary 
Desk Ruler 
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THIS MONTH'S $5.00 PRIZE 

A NOVEL ELECTRO-CHEMICAL 
EXPERIMENT 

By John Parkin, Jr. 
Experiments regarding the movement of 

mercury in a conducting liquid traversed 
by an electric current. 
Some years ago I was experimenting with 

the capillary relay and, not being satisfied 

ecues trift- ulaf _..._... .: " O A  . .. illA_  ".- I - 7. Ina III * Ara If.v liti 1,3 II, 4v.•• i.'.,It'Wit zLliililktt   inAl 4;14 6 , -7.a.;•413.,...0z--61 .J.----  .  1,'"4, $ p414  
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EDITED BY  S. GERNSBACK 

lecting bubbles during its passage through 
the solution. A film will be noticed to snap 
from one end of the globule to the other 
as it reverses its direction. After the mer-
cury has touched the negative pole, the posi-
tive pole being in the solution, it will never 
pass from positive to negative again as it 
did at first, but will always move from neg-
ative to positive. The tendency of the mer-
cury to move may be noticed with the naked 

a streamline form, straining to reach the 
positive pole, but held (probably by adhe-
sion) to the negative terminal.  When re-
leased by shaking it from the negative ter-
minal, it rushes to the positive terminal 
and, if it has been in contact with the nega-
tive terminal for several seconds before 
heing released, oscillates back and forth be-
tween the two poles until, some apparently 
stored energy being expended, it comes to 
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A Glass ti-Tube Containing Two 
Iron Terminals Connected to a Suit-
able Source of Current and a Drop 
of Mercury, is Filled with Salt Solu-

tion from a Pipette. 

When the Current is Turned On, 
the Mercury Elongates and Tends 
to Move Toward the Negative Pole, 
While the Solution Moves in the 

Opposite Direction. 

with the explanation given in most books 
that its action is dependent on the fact that 
the mercury follows the electric current, I 
made a series of experiments on the move-
ment of mercury in different electrolytes 
and got some interesting but mystifying 
results. 
Apparatus: A U tube of glass, about 

inside diameter; a globule of mercury; two 
flexible wires with pointed iron terminals, 
a storage battery or dry cells giving about 
six volts, and a salt solution. 
Place a drop of mercury in the center of 

the glass U tube and with a pipette drop a 
saturated salt solution into both ends of the 
tube. Place the iron terminals in the upright 
portions of the tube deep enough to enter 
the electrolyte and connect the battery to 
the other end of the wires. 
Results:  The mercury elongates and 

moves towards the negative pole, but does 
not usually reach it. The solution tends to 
move in the opposite direction to that of 
the mercury, i. e., when the mercury is 
moving to the right the height of the solu-
tion in the right leg of the tube becomes 
lower and in the left leg becomes higher. 
This is just opposite to the action that would 
take place if the mercury was moving the 
solution with it, and seems to indicate that 
a force, acting at the contact between the 
mercury and solution, tends to move the 
mercury in one direction and the solution 
in the opposite. 
If the negative pole is now lowered so as 

to touch the mercury, the globule elongates 
still more into a streamline shape, the small 
end adhering to the terminal. The mercury 
bubbles and gives off a reddish brown sub-
stance.  If the negative pole is moved sud-
denly away from the mercury, but left in 
the solution, the globule rushes to the posi-
tive pole and often moves spasmodically 
back and forth until it comes to rest. This 
appears to be caused by the mercury col-

This Tendency of the Mercury to 
Move Toward the Negative Pole is 
Quite Marked Even When Using a 
Current as Small as One Two-Thou-

sandth of an Ampere. 

eye when using a current as small as one 
two-thousandth of an:.' ampere.  This cur-
rent is easily procured by using a pair of 
2000 ohm phones as a resistance in series 
with a one volt battery. 
Apparatus: A glass trough IA" deep and 

l/8" wide about two inches long.  Other 
apparatus the same as in experiment No. 1. 
The trough may be made of a small rec-

tangular bottle broken longitudinally and 
set on its side. 
This apparatus, while giving the same 

results as the U tube, allows a few more 
experiments to be made on account of the 
accessibility of the mercury and solution. 
A saturated solution of salt water is 

placed along the length of the trough about 
one-sixteenth inch deep, a drop of mercury 
qi inch diameter is placed in the center of 
the trough. The top of this will, of course. 
be out of the solution. All the experiments 
that were made with the U tube will, when 
repeated with this apparatus, give the same 
t esults. 
If both terminals are now placed on oppo-

site sides of the mercury, and equally dis-
tant from it, the mercury moves towards 
the negative pole.  Now, with the negative 
terminal in the solution, touch the positive 
terminal to the mercury.  It becomes dull 
colored, sluggish, and will stay dented if 
touched and will not regain its globular 
form of itself as mercury will usually do. 
This result is also obtained if the experi-
ment is tried as soon as the mercury is put 
in the trough.  If the terminals are now 
placed in the solution on opposite sides of 
the mercury it will not move or change its 
color unless mechanically shaken.  If this 
is done it moves towards the negative pole. 
If before this is done the positive terminal 
is placed in the solution and the negative 
terminal touched to the globule of mercury 
it immediately regains its luster and assumes 

The Same Experiment Tried, Using 
a Glass Trough, Made by Cutting 
off  Part  of  a Bottle,  Gives a 
Similar Result. A Small Foot Seems 
to Grow from the Side of the Mer-

cury Globule. 

rest and slowly moves to the positive pole. 
Another phenomenon which seems to in-

dicate stored energy is that, if after the 
mercury has been in contact with the nega-
tive terminal until bubbles are formed and 
the solution has started to become reddish 
brown, both terminals are entirely removed, 
the mercury moves spasmodically back and 
forth in the solution as if gathering and 
dispersing a static charge from the bubbles. 
It will be remembered that when the mer-

,ory was first placed in the solution it 
moved from positive to negative, but after 
having touched the negative terminal  it 
moved from negative to positive.  To test 
whether the change which had taken place 
was in the mercury or the solution a new 
drop of mercury was placed in the old dis-
colored solution.  This moved • first to the 
negative terminal and having touched it 
always moved from negative to positive. 
This seems to show that the change is in 
the mercury and not in the solution. 
If a fresh drop of mercury is added to 

the one that has been used and which 
travels towards the positive pole, the large 
resulting globule lengthens out and part of 
it tends to go to each pole, but it does not 
actually separate on account of the cohesive 
force, or perhaps I should say adhesive force 
as a chemical change seems to have taken 
place and the two drops seem to be almost 
different substances. 
When nitric acid is used instead of the 

salt solution the action is simple, the mer-
cury always moving from positive to nega-
tive.  When the mercury is touched with 
the positive pole it gives off more bubbles 
than when touched with the negative.  It 
does not become dead when either pole 
touches it. A mixture of salt water and 
nitric acid causes the same effect on the 
mercury when traversed by a current, as 
the nitric acid solution. 
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T°31comecEtkng Complete 

TO the radio Ian, comfortably receiv-
ing a concert or an opera from a 
station hundreds or even thousands 
of miles away, little is known of the 
wonderful  mechanism  behind  the 

scenes. 
Concerned primarily with the tuning and 

adjustment of his receiving, he little realizes 

SO W. MODULATOR TURE 

4 OSCILLATOR TURES 
(00 W. EACH ) 

VOICE AMPLIFIER AT W.J.Z NE WARK STATION 

I  OP! NA 110U , 

Mira YORK, , 

ORCHESTRA 

lily LLOYD JACQUET 
,Lnd equipped to attempt such a test. It is 
the oldest station in the metropolitan dis-
trict, and has been completely overhauled. 
It has a power output of 1 k. w. and has 
an extreme range of several thousand miles. 
Engineers and operators at the station 

were well qualified to attempt the experi-
ment, which was looked upon as an impos-
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pelcmo 
kuere," "Die Meistersinger," "Lohengrin," 
"Tannhaeuser," and others.  These operas 
were picked up in Cuba, in far points of 
Northwestern Canada, and in Bremerhaven, 
Germany.  The success of the experiment 
was assured.  Radio broadcasting of opera 
was accepted and applauded by the radio 
fan.  It was another victory in the pioneer 

Broadcasting Complete Operas from the Well-Known Westinghouse Radiophone Station, WJZ, located at Newark, N. J., Has Been Successfully Accom-
plished After a Little Experimentation in the Proper Placing of the Microphones or Sound Collectors on the Stage.  In the Accompanying Picture the 
Schematic Details of the Telephone and Radio Circuits Employed in Picking Up and Transmitting the Voices and Orchestra Music at the Theatre in New 
York City Are Shown; The Telephone Currents Then Passed Under the River via Telephone Cable to the Newark Radio Station, From Which Point the 
Opera Was Broadcasted via Etheric Waves in All Directions for a Distance of Several Thousand Miles.  Three Special Microphones Are Used, One on 
Either Side of the Prompter's Box, and One to the Rear. of It Facing Toward the Orchestra in Order to Pick Up the Music from the Latter.  One of the 

Insert Photos Shows the Announcer and Voice Amplifier Instrument Situated Just Below the Theatre Stage. 

the skill and knowledge which bring about 
this modern miracle—"opera at home in an 
easy chair." 
It was from the pioneer broadcasting sta-

tion WJZ, located on top the Westinghouse 
Electric plant in Newark, N. J., that the 
first complete opera was sent out. 
Early in the month of March, the Wag-

nerian Festival Company, just arrived from 
Germany, began a series of the popular 
Wagner Opera in New York City.  The 
broadcasting of these operas by radio was 
to be not only a test of the popularity of 
opera broadcasts as far as the fans were 
concerned, but also a test as to whether 
radio broadcasting would have any influ-
ence upon the theater box-office receipts. 
The Wagnerian operas are very long. 

They range between three and four and a 
half hours.  They are also noteworthy for 
their large choruses and their long and pon-
derous overtures. It will be readily under-
stood, then, why the feat involves some big 
problems, and constitutes a real  test  in 
broadcasting. 
Station WJZ was unusually well situated 

sibility by many. How successful it proved 
to be is told in the comments of the press 
throughout the country. 
The WJZ staff was experienced in "pick-

ing up" work. That is, its members knew 
from experience how to pick up signals 
which were to be sent over wire to the 
broadcasting station for transmission from 
there. It will be remembered that many of 
the reports of football and baseball games 
were sent out via WJZ. 
While the general principle is the same 

with the broadcasting of operas, the latter 
process entails a nicety of adjustment and 
operating which can be carried out only after 
extensive study of the problem by men of 
experience. 
The problem was tackled with typical 

aggressiveness, and on the evening of Feb-
ruary 20, practically without notice, except 
for the brief opera synopsis by the an-
nouncer, "The Flying Dutchman" was pre-
sented to a startled and agreeably surprised 
radio audience.  The success of the first 
broadcast was such that it was quickly fol-
lowed by the presentation of "Die Wal-

work of the oldest station of this part of 
the country. 
Let us now go "behind the scenes" in 

broadcasting.  The mechanism which con-
verts the sound waves into electric impulses 
and conveys it to the listeners' apparatus is 
comparatively simple, but very interesting. 
A typical case is the installation for the 

most popular of the Wagnerian operas— 
"Tannhaeuser"—from the Lexington The-
ater in New York, via WJZ, on March 15, 
1923. 
Before the performance, the microphones 

which are to pick up the sound vibrations 
are carefully located and placed. A knowl-
edge of the stage acoustics and of the opera 
is very necessary.  The microphones, three 
in number, must be so located as to pick up 
every sound made, either by the orchestra, 
soloists, or choruses.  They must be judi-
ciously placed so that the sound will not be 
too strong, or too weak, as the actors move 
about. 
One of the microphones is placed under 

the stage, in front of the prompter's box, 
(Continued on page 65) 
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Above is Shown the 
Apparatus in the Office 
of the Chief Radio In-
spector of the Port of 
New York, Located at 
the Customs House in 
New York City. In the 
Lower Left Hand Cor-
ner Directly in Back of 
the Tape Recorder, is 
Located the Radio Frequency Oscillator, 
Which Supplies the Current for the Code 
Tests.  To the Right of This May Be 
Seen  the  Omnigraph,  or  Automatic 
'Transmitter, with Which the -Code Tests 
Are Given.  On the Extreme Right in 
Front of Assistant Radio Inspector Bo-
gardus, is Shown the Wave-Meter Which Is 
Used for Checking Up on the Transmitting 
Wave-Lengths of Various Ameteurs and 
Transmitters in the Vicinity. This Is Used 
in  Connection  with  the  Receiving  Set 

Shown in the Center. 

Mr. Batchellor is Shown 
Above Giving a Confi-
dential Talk to the Pros-
pective Amateurs, Out-
lining to Them the Va-
rious Duties and Obli-
gations They Undertake 
When Erecting a Trans-
mitting Station, and 
Urging Them to Instill 

in Others the Spirit of the Game.  This 
Talk is a Part of Every Amateur-License 
Examination.  To the Right are Shown the 
Amateurs Taking the Speed Test Which is 
Part of the License Examination. They are 
Required to Receive at the Rate of 10 
Words per Minute Accurately in Order to 
Obtain a First Grade Amateur License. 
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yEARS ago there were but two dis-
tinct classes of personages in the 
radio field, the amateur and the pro-
fessional. The amateur was one who 
entered the game for the fun of it, 

or to utilize his own knowledge, while the 
professional, of course, was the radio oper-
ator aboard ship or ashore, who made his 
living by "pounding brass." 
The events of the past two years have 

introduced a third class, the broadcast lis-
tener.  His number is legion and it may 
be expected that every home in the country 
will be equipped with a receiving set in a 
short time.  Still the amateur persists and 
continues to grow in spite of the persecu-
tions visited upon him by the broadcast fans 
—some just, some unjust. 
Some of the latter, after tiring of the 

usual round of lectures, jazz and sermons, 
turn to the more interesting phase of radio 
—transmitting.  Here they encounter vari-
ous mysterious phenomena, and for the first 
time find themselves compelled to obey cer-
tain specified radio laws, as well as to ob-
tain a license. The latter is usually a stum-
bling block, for a good many of the latter-
day amateurs desire to use radio telephone 
transmission.  However, they are informed 
that they must obtain a regular license for 
this work and must be able to transmit and 
receive radio telegraph messages accurately 
at a speed of not less than 10 words a minute. 
They also find that they can only carry on 
conversation between amateurs and that they 
must not use their transmitter for broad-

casting music, news and other items as is 
(lone by licensed broadcasting stations. 
If they are persevering they attain their 

goal and apply at the nearest radio inspec-
tor's 'office for examination.  The office 
taken as our model is that of Arthur Batchel-
lor, Chief Radio Inspector of the Port of 
New York, located in the Customs House, 
New York City, and shown in the accom-
panying photographs taken by our staff 
photographer.  Mr. Batchellor has inaugu-
rated several novel points in his examina-
tions for the amateurs, which, in the edi-
tor's opinion, are excellent. 
The usual procedure in the examinations 

is a code test; a written examination which 
brings forth the applicant's knowledge of 
the adjustment and operat on of the appa-
ratus he is to use, and of the regulations 
of the International Convention and Acts 
of Congress, in so far as they relate to the 
particular applicant, and last, but by no 
means least, a confidential talk to the em-
bryo operator by the Chief Radio Inspector. 
The latter is very important, inasmuch 

as it presents to the amateur in a logical 
manner just exactly what his duties and 
obligations are.  Mr.  Batchellor touches 
upon the moral, legal and technical obliga-
tions, showing the amateur how the gov-
ernment is always backing him  up and 
ready to aid him, until he wilfully infringes 
upon the laws of his country.  The fact is 
also brought out that no other country in 
the world is as lenient with its amateur 
radio operators as is the United States, it 

being one of the few countries in which 
amateurs may even operate a transmitter. 
After his talk, Mr. Batchellor has one of 

the applicants read the ten radio command-
ments, which are embodied in the amateur's 
license, thereby impressing  them  vividly 
upon the minds of the others present. The 
license embodying these regulations runs as 
follows : 
PURSUANT to the act to regulate radio 

communication,  approved  August  13,  1912, 

age  , a citizen of the State of   
County of  , City 
or town   
Street  , No.   
having applied therefor, is hereby granted by the 
Secretary of Commerce, for a period of   
year , on and subject to the restrictions and 
conditions hereinafter stated and revocable for 
cause by him, this License to use or operate the 
apparatus for radio communication (identified in 
the Schedule hereinafter)  for the  purpose of 
transmitting private radiograms or signals, not' 
withstanding the effect thereof, extends beyond 
the jurisdiction of the State or Territory in 
which the said station is located:  PROVIDED. 
That no interference other than may result under 
the restrictions contained in this License shall be 
caused with the radio communication of stations 
of the Government of the United States or licensed 
stations. 
2. The use or operation of apparatus for radio 

communication pursuant to this License shall be 
subject also to the articles and regulations estab 
lished by the International Radiotelegraphic Con• 
vention, ratified by the Senate of the United 
States and caused to be made public by the 
President, and shall be subject also to such regu-
lations as may be established from time to time 
by authority of subsequent acts and treaties of 
the United States. 

(Continued on page 86) 
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An CTI. Ra io Cabinet 

Phonograph Loud Talker 

If You Desire to See How Your Set 
Works, You Can Easily Do So by Mount-
ing It In a Glass Cabinet, Similar to the 
One Shown Here.  Note That the Tuning 
Apparatus is Located Beneath the Shelf on 
Which Transformers and Vacuum Tubes 

Are Stationed, 

A
NOVEL loud-talker that utilizes the 
diaphragm and horn of an ordinary 
phonograph has recently been put 

on the market by a California firm. These 
parts of phonographs have been devel-
oped in a very high degree and lend them-
selves very well to the amplification of 
the music and voice received on a radio 
set. 
Primarily the loud-talker consists of 

three coils and a moving plate.  Two of 
the windings are connected in series and 
joined to a source of current supplying 
six volts.  These furnish the magnetic 
field which is conducted to the core of the 
other coil by soft iron strips, where it acts 
on the moving vane.  The base of the 
instrument comprises the return magnetic 
path. 
As may be seen from the accompanying 

photograph, there is a smaller winding 

An idea to overcome some of the objec-
tionable noises in a radio receiving set which 
is to be patented is included in this unusual 
home-made outfit, built in a plate glass case 
by an amateur who is at present working on 
several other improvements.  He used the 
plate glass solely with an idea of being 
able to watch the operation of the outfit. 
Programs, concerts and news bulletins have 
been picked up from virtually all of the 
big broadcasting stations in the United 
States. This set was built by Edward Ger-
ling. 
The  designer  believes  that  his idea, 

a very simple contrivance, will eliminate 
all noises when perfected. In comparing it 
with others he has been able to "listen in" 
when friends were unable to get the waves. 
He used a crude set of tools to build the 

set, drilling eighty-two holes at different 
places in the glass.  The case is large 
enough for all parts, including the "B" bat-
tery.  The case is dust-proof, felt strips 
being used at the edges of the glass. Fiber 
washers are used at places where perfora-
tions are made through the glass. 
The method of drilling the glass was not 

very difficult, but required patience.  Mark-
ing the holes can be accomplished by chalk 
or a sharp file, which will scratch into the 
plate-glass surface. 
The case may be taken apart in a few 

moments.  Four taps hold the top in posi-
tion. The sides are adjusted in wood with 
grooves at the proper angles. The outfit 
cost $150.00 to build. 

Vernier Condenber 

situated between the two field coils. This 
is connected directly to the plate circuit 
of the last amplifying tube in the same 
place where the phones are normally con-
nected. No step-down transformer is nec-
essary in the circuit, as the resistance of 
the small coil is sufficient to enable the 
instrument to work properly.  Placed 
within this small coil is a thin rectangular 
soft steel vane, on the upper end of which 
is a small projection turned at right 
angles to the vane proper, and grooved 
oil its upper surface.  This may be seen 
plainly in the photograph.  The lower 
end of the vibrating vane is held in posi-
tion by a phosphor bronze wire which is 
adjustable by means of two machine 
screws.  This phase of the construction 
is very similar to the well known Baldwin 
phone. 
The action of this instrument is as fol-

lows : The field coils, by 
magnetizing the iron strips, 
produce magnetism in the 
vane. The incoming signals 
vary the magnetic field of the 
small coil, and produce cor-
responding variations in the 
vane, causing it to vibrate. 

No Change in Your Phonograph 
is Necessitated in Employing 
the Radio Loud-Talker Here Il-
lustrated. 
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In use the instrument is 
placed on the turn table shelf 
of any phonograph with a 
reproducer capable of play-
ing lateral-cut  (Columbia. 
Victor, etc.) records.  It is 
located so that the groove in 
the projection of the vane 
will  be  parallel  to  the 

face of the reproducer.  The instrument 
is then connected to a source of field cur-
rent, which may be the regular A battery, 
and to the receiving set.  The needle of 
the reproducer is then placed in the 
groove provided for it and the instrument 
is ready to reproduce music and voice. 

NE W VERNIER CONDENSER 

Herewith is illustrated a new adjustable 
vernier condenser for fine tuning of radio 
receiving circuits. Among its features are 
the following: 
Adjustable air gap, insuring correct set-

ting for maximum capacitance, adjusted 
to the main condenser with which it may 
be used.  New type of bearing, noiseless 
in operation.  Elimination of contact 
springs.  Non-magnetic  material  used 
throughout. 
Owing to the condenser's adjustable air 

gap, which can be set within wide limits, 
its maximum capacitance, of course, de-
pends upon how closely the vanes are set. 
If care is used in .this setting a capacity 
as high as .00005 microfarad can be ob-
tained. 

The Air Gap in the Vernier Condenser Above 
Shown, May Be Adjusted So That a Very 

High Capacity Can be Obtained. 
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The ShoTteat Radfio Wczve§ 
By DR. E. k . 14ICk1OLS* and J. D. TEAR 

T
HE shortest radio or electric waves 
ever obtained have just been gener-
ated and measured in the .Vela Re-
search Laboratories of the .Vational 
Lamp Works, Cleveland, Ohio, where 

waves as short as 1/100 of an inch have 

Fig. I. General View of Short Wave Apparatus Set Up in Laboratory, as Used in Making Researches 
by Dr. E. F. Nichols and Mr. J. D. Tear.  A Motor Driven Vacuum Pump is Seen in the Back-
ground for Exhausting the Air from the Short Wave Transmitter and Receiver, etc.  The Apparatus E, 
is an Echelon Wave Analyzer; the Transmitter Appears at 0, a Check Receiver at R2, and the Main 

Receiving Instrument at ILL 

been isolated. Thus, the last link of a long 
chain of experimental evidence connecting 
light with electric waves has been forged. 
Light waves and radio waves are now known 
to differ only in length. 
Nearly sixty years ago, when James 

Clerk-Maxwell announced his epoch-making 
theory, that light waves were electric waves; 
the chief difficulty in understanding and 
establishing the new theory, was that we had 
no electric waves, and the possibility of 
getting any seemed shadowy and very re-
mote; yet twenty years later, Hertz actually 
generated electric waves and performed a 
number of experiments to show that electric 
waves, like light waves, were reflected from 
surfaces, refracted by prisms, . could be 
polarized. and both traveled through space 
with the same velocity.  His shortest waves 
were about two feet long. 
Hertz's followers divided into two groups. 

Righi, the eminent Italian physicist, and a 
number of others worked toward shorter 
and shorter waves and performed more and 
more experiments to show the similarity of 
behavior between electric waves and light 
waves.  Through the limitations of instru-
ments and methods these investigators were 
finally brought to a halt in their progress 
toward short waves at wave-lengths between 
1/3 and yi of an inch and could go no 
f 
The other group of investigators, more 

practical minded, were led by Sir Oliver 
Lodge, and sought to utilize the newly dis-
covered electric waves as a means of signal-
ling and communication.  These scientists 
and engineers worked toward longer and 
longer waves, for longer waves have greater 

•Dr. Nichols is director of the Nelti Hrseareii 
Laboratories, Nela Park. Cleveland, 

carrying power and are not so easily stopped 
by obstacles such as hills, buildings, forests, 
etc.  Of this group, the brilliant young 
Italian, Marconi, was the first to succeed 
and out of his success came radio telegraphy 
and, after the advent of the audion ampli-

fier, came the greater marvel of practical 
radio telephony. 
During this progress with electric waves, 

physicists working from light waves toward 
longer and longer wave-lengths down through 
the infra-red or heat spectrum had finally 
reached heat waves 1/75 of an inch long. 
When the present experiments were under-
taken, there were no known waves between 
1/75 and ,14 of an inch in length. 
For  any  substantial  progress  toward 

shorter electric waves, new and improved 
instruments and methods had to be devised. 
The arrangement of apparatus used in the 
new experiments is shown in Fig. 1. The 
Hertzian oscillator or sender is contained 
in a brass box.  The oscillator is a point 
source,  and the  diverging wave  pencil 
emerging from it is formed into a parallel 
beam by a lens of paraffin wax. At it: with 
a similar lens in front of it is a check 
receiver. Waves emitted by the sender first 
fall on a glass plate M and are partially re-
flected into the check receiver. The remain-
ing portion passes through the glass and 
falls upon the reflecting echelon analyzer 
at E. This analyzer is a flight of small steps. 
made of exactly equal brass blocks, which 
rest against a tilted glass plate, which serves 
to keep them in line. The tread of the steps 
can be made wider or narrower by known 
amounts by adjusting the micrometer screw 
which presses against the top of the glass 
plate.  By this means it is possible to meas-
ure the wave-length of the electric waves 
and also to determine the form of the short 
wave trains emitted by the oscillator. From 
the face of this echelon analyzer the beam 
of electric waves is reflected back to the 
main receiver R,. A motor driven vacuum 
pump for exhausting the air from the two 
receivers is seen at P in the background. 
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The check receiver R, serves simply as . a 
control upon the intensity of the beam emit-
ted by the oscillator, so that any erratic 
changes of emission may be recognized and 
corrected. 
In a sectional diagram of the oscillator 

shown in Fig. 2 the various essential parts 
are as follows:  B is a brass case contain-
ing kerosene; T, and T, are glass tubes m 
which very small cylinders of tungsten, H, 
and H„ are sealed. These tungsten cylinders 
separated by a short spark gap in kerosene 
form the Hertzian doublet which emits the 
short wave radiations. High potential leads, 
V, and V2, charge H, and H,, by leakage 
across air gaps, G, andG,, until H, and H, 
build up sufficiently high potential differ-
ences to break down the kerosene insulation 
in the spark gap, G.  The ensuing electri-
cal oscillations between H, and H, are the 
source of the electric radiation.  Waves 
emerge from the oscillator case through the 
circular mica window. W, and falling on 
the paraffin lens P are formed into a paral-
lel beam.  M is a concave metal mirror 
behind the doublet to reinforce the issuing 
beam by reflecting the backward emission 
the oscillator. For simplicity, many neces-

,ary details such as fine adjustments for 
regulating length of the spark gap, G, etc., 
..re omitted.  The wave-lengths emitted by 
the oscillator depend on the length and di-
..ineter of the tungsten cylinders. H, and 
If,. For the shortest wave generated, these 
cylinders were 1/250 of an inch long by 
1/250 of an inch in diameter. 
The type of electric wave receiver em-

ployed  was a newly designed modified 
radiometer making use of a curious tem-
perature effect in rarefied gases discovered 
fifty years ago by Sir William Crookes. He 
found that if a thin plate, warmer on one 
face than the other, is mounted in an en-
closure from which nearly all of the air 
has been pumped out until only 1/15,000 
part remains, then the pressure of the 
residual gas is slightly greater on the warm 
side of the plate than on the cold. 
To illustrate this effect, Crookes designed 

the little radiometer or light mills often 
seen revolving in glass bulbs in opticians' 
show windows.  To utilize this effect in a 
very sensitive electric wave receiver, the in-
strument shown in the cross-sectional dia-
gram Fig. 3 was constructed. A greatly en-
larged diagram of the suspended receiver 
system is shown at A.  D is a very thin 
whip of drawn glass bearing two similar 
glass cross arms, EE.  To these are at-
tached two very thin mica strips, V; and V,, 
and just in front of V, and behind V, are 
mounted narrow mica strips, P, coated with 
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Fig. 2. Sectional V ew of the Cleverly Designed 
Short Wave Transmitter.  The Short Tungsten 
Electrodes HI and H2, Are Charged Through 
Spark Gaps GI and G2  The Waves Are Reflected 
by M, and Focused by the Paraffine Lens P. 



very thin deposits of metallic! platinum. 
\Vhen electric waves fall on metal con-
ductors, they cause very small oscillatory 
electric currents in the surface layer of the 
metal.  Such thin metal coatings as P pos-
sess high electrical resistance.  Hence these 
oscillatory currents generate minute quanti-
ties of heat which in these experiments 
raised the temperature of P by amounts 
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A 
Fig. 3. Sectional View of the Specially Designed 
Short Wave Receiver Employed in These Excep-
tionally Interesting Experiments by Dr. Nichols 
and Mr. Tear. A Reflecting Mirror, M, is Mount-
ed on the Suspended Moving System on Which 
the Rays Are Focused, the Active Turning Ele-
ment Being Composed of Two Thin Mica Strips 
VI and V2, in Front of Which Are Two Other 
Narrow Mica Strips P. Coated with Thin De-
posits of Platinum.  The Heat Generated in These 
Platinumized  Strips by  the  Incoming Waves, 

Causes the Moving System to Rotate. 

roughly of the order of 1/1,(100,000 of a de-
gree.  The resulting increased gas pressure 
int the warmed metal sides of the veins, V, 
and V 4, tends to rotate the system in the 
direction shown by the arrows.  The sus-
pension also carries a very thin glass silvered 
mirror. M. by which the rotation of the sys-
tem can be measured. ThIs suspension com-
plete, weighing about 1 mg. or about 1/30,000 

part of the weight of a two cent letter, is 
hung on a very fine fibre of spun quartz, 
F. from a central stem in the double walled 
brass case, C and B. From the inner case, 
C. the air can be exhausted through the 
tube, T. This case has two window openings, 
otie covered by a quartz plate, Q. admitting 
the electric waves, and the other, 0, through 
wh;ch the rotations of the suspension can 
be measured, is glass covered.  The outer 
case. B. has corresponding openings and the 
beam of the electric waves is focused on 
the vanes V„ V, of the suspension by the 
paraffin lens. L. The forces due to the re-
sistance heating of the electric waves which 
rotate the suspension are opposed by the 
resulting twist of the quartz fibre. F. The 
angle of twist of the fibre under proper con-
ditions is found to be proportional to the 
intensity of the electric wave radiation and 
thus the measurements of wave intensity 
arc made. 
With the instruments described we have 

been able to get successively shorter and 
shorter electric waves down to a wave-
length of 220 microns or a little less than 
1/100 of an inch.  As heat waves 1/75 of 
an inch have already been obtained front a 
quartz mercury arc, we have not only 
brought the electric wave spectrum and heat 
spectrum together but have overlapped them. 
Furthermore, we used our electric wave 
receivers to retneasure the wave-lengths of 
the heat waves front the quartz mercury arc 
and found them identical in character with 
our shortest electric waves. From the long-
est heat waves to visible light waves, there 
is no break. and from light waves on to 
ultra violet, X-rays and gamma rays from 
radium, the essential differences are only 
differences in wave-length and the cor-
responding number of waves per second or 
frequency. 
The whole electric wave spectrum is shown 

as a chart in Fig. 4. The chart shows some 
surprising things, foremost among which is 
the very narrow restriction of our vision 
which enables us to see only the very small 
fraction of the great electric wave spectrum 
indicated by the black spot.  This restric-
tion of vision would have been even more 
apparent had wave-lengths instead of loga-

Switches for Radio Sets 

The radiophone fan who likes to make his 
own apparatus can build a set of plug-in 
switches for quickly attaching head sets. 
extra apparatus and the like, out of some 
discarded brass cartridge shells and some 
spring brass. 
Saw the shells off so they are about 1/16 

inch longer than the thickness of the panel 
upon which you wish to mount them. Drill 
holes the same size as the outside diameter 
of the shell and then push the shell through 
the holes thus formed.  In the case of a 
base board, have the open end of the shell 
at the top. 
The plug is made of a strip of spring 

brass bent as shown, and one wire soldered 
to the outside of the bend.  Solder the 
other wire to the head of the shell. 
If the shell fits loosely in the hole secure 

it in place by driving two tacks. one on 
either side of the shell so that the heads 
bear against it. 

Wood Ifona lartragf krt 

5o/der  Spnni1rass 

Fig.  5.  Simple  Scheme  for  Making  Plug-in 
Switches for the Radio Set. from Old Metal Cart-

ridge Shells. 

By means of a steel tool the lip of the 
shell may he bent out, securing it in place. 
Turning the lip inwardly will secure the 
plug more firmly. 

Contributed by L. B. ROBBINS 

NE W YORK HAS TROLLEY RADIO 
The Third Avenue Railway CI mipany of 

New York City announced that a system of 
communication by radio carrier current or 
wired win-less was bcing installed on its 
trolley lines in the Bronx by the General 
Electric Company. A successful demonstra-
tion of the use of the carrier current was 
held on March 26th. 
"1 believe this is the first time this has 

been introduced in a trolley system oh a con-
siderable scale for practical use." said Gar-
row T. Gear. Secretary of the Third Avenue 
Railway System. "This will enable employ-
ees to communicate with the offices by car-
rier current from trolley cars, sub-stations 
and the dispatcher's office." 

A SIMPLE DIAL VERNIER 
A simple and very efficient vernier for 

use with any kind of a dial may be quickly 
constructed at home without any cost. 
The only articles needed are one lead 

pencil and a piece of tape.  Sharpen the 
pencil to a point and fold the tape length-

rithrns of wave-lengths been used in plotting 
the chart.  For then, if the visible spectrum 
had been shown N of an inch long, to 
show the  longer  wave  regions of the 
spectrum out to radio waves , would have 
required a strip of paper four times as long 
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Fig  4. This Chart Shows the Whole Electric 
Wave Spectrum.  The Black Spot Shows the 
Very Narrow Restriction of Our Vision Which En-
ables Us to See But a Small Fraction of the Vast 

Electric Wave Spectrum. 

as the circumference of the earth for their 
representation, and the newly discovered 
waves would occupy a length 20.000 times 
that of the visible spectrum. A 20.000 meter 
radio wave is 20 million billion times as long 
as a short gamma wave, but both and all 
the wave-lengths between are electric waves. 

A Si mple Dial Vernier 

wise; then proceed to wrap the tape around 
the pencil near the point, until it is about 
1/11 of an inch thick. 
Drill a N-inch hole in the panel, the center 

of which should be about 'A of an inch 
from the edge of the dial.  It is best to 
have the hole at the bottom of the dial. 
The vernier is now ready for use.  Place 

the point of the pencil in the hole as illus-
trated. and hold by the other end.  Raise 
the end held by the hand, so that the tape 
bears tightly against the dial. Adjustments 
can now be made easily, for, by turning the 
pencil one degree the dial moves but a 
fraction of a degree. 
Contributed by  PARK M. RotrEtt. 
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Fig. 6. Handy Vernier for Condenser Dials Made 
from a Lead Pencil, and a Piece of Friction Tapc. 
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  DETECTOR 

TICKLER COIL \ 

MAIN INDUCTANCE  ANIPUFYING TRANSE 

.B" BrAI S. BEHIND PANEL 

The Constructional Details of a Tuner, Detector, and Two-Stage Amplifier, Contained in a Cabinet Only 5" High by 6" Wide, by 53i" Deep, Are Plainly 
Shown Above. The Spider Web Coils Are Wound on Fibre Armature Disks, as Shown in the Lower Right Hand Corner, and They Are Mounted as Shown 

in the Upper Right Hand Corner. 

Compaca Radlophone RecekvAng Set 

TFIE illustrations show a very com-
pact and efficient radiophone receiving 
set comprising a V.T., detector and 
two-step amplifier with all of the 
necessary controls, tuning, and aux-

iliary apparatus, including two 22/2 volt "B" 
batteries, mounted inside of the box. 
The main advantage of this set over the 

ordinary set is the ease in which the differ-
ent stations may be tuned in. Tuning and 
regeneration are controlled by simply rotat-
ing the knob and dial and moving the hinged 
door to which one of the coils is attached 
in and out, all this being done with one 
hand.  With a little practice the complete 
wave-length range can be covered with one 
motion of the hand by gradually closing 
the door and increasing the condenser ca-
pacity, or vice versa. In this way the set 
can be held just before the oscillation point 
throughout the entire wave-length range. 
The illustrations show the general ar-

rangement of the various parts much more 
clearly than words can express, so that only 
a few of the important features will be 
mentioned.  There are so many different 
styles and types of radio parts now on the 
market that the builder should preferably 
select  the  necessary 
equipment, arrange the 
various parts as shown 
in the  illustrations, 
and then determine the 
size of the box. The 
inside dimensions of 
the box containing the 
author's set are 5" 
high, 6" wide, and 534" 
deep. The wood is l'a" 
oak. The little bake-
lite panel supporting 
the two rheostats and 
the tickler coil is 5" 
by 2T/2" by TA" thick, 
and is held in place by 
means of three brass 
screws. All wiring is 
of flexible cloth-cov-
ered cable, so that the 

Dly C LYDE J. IETTC111 
panel may be swung to one side, thus allow 
ing access to the "B" batteries, which arc 
placed behind each panel.  Each rheo-
stat consists of a coil of resistance wire 
stretched  between  two  screws,  as 
shown; connection being made  to the 
resistance coil by means of the small 
contact arm. One rheostat controls the fila-
ment current of the detector tube, and the' 
other rheostat controls that of the two 
amplifier tubes in parallel. 
The tuning and tickler coils are of the 

spiderweb type, and, although small, give 
excellent results. The wire is wound on the 
fibre insulating punchings used in motor 
armatures, having 11 radial notches and an 
outside diameter of 2,/t". The tickler coil 
comprises 45 turns of number 28 gauge 
green silk covered wire.  The antenna coil 
is constructed as illustrated, so that differ-
ent sizes of coils may be plugged in. For 
the wave-lengths encountered by the ama-
teur, one coil of 45 turns is used. For the 
broadcasting waves two of these coils con-
nected in series are used as shown, care be-
ing taken to connect the coils, so that the 
winding of each coil shall be in the same 
direction. Three of these coils are used in 

Above Are Shown Photographs of an Actual Receiving Set Built by the 
Exceptional Results.  The Extreme Simplicity of Control Can Be Seen 

Photograph. 

Writer, Which Gives 
in the Right Hand 

series for the higher wave lengths.  The 
45 turn tickler coil is sufficient to regener-
ate over the entire wave-length range with 
either the single, double, or triple coil in 
the antenna circuit. 
• The variable condenser is connected in 
the ground lead, which facilitates wiring and 
allows the condenser to be placed directly 
on the grounded tinfoil shield. The shield 
is pasted on the swinging door, and prevents 
any trouble due to the capacity of the op-
erator's hand. 
There are four binding posts on top, two 

for the antenna and ground, and two for 
the 6 volt storage battery.  The telephone 
plug is mounted in the back of the box, so 
that the loud speaker may be plugged in 
from behind and mounted on the wall. Rub-
ber feet on the bottom hold the box above 
the table or stand upon which it sits so 
that the door will not rub against the table 
when opened. 
Many experimenters have the impression 

that the amplifying transformers and tubes 
must be mounted several inches from each 
other in order to prevent howling, but this 
is not the case. The transformers may be 
touching each other. Howling is usually due 

to electrostatic feed-
back from the plate 
circuit of the last tube 
to the grid of the de-
tector tube.  With a 
wire 4 inches long 
connecting the  grid 
terminal on the vac-
uum tube socket to the 
grid condenser, this set 
howled with the tubes 
lit to half brilliancy. 
By mounting the grid 
condenser directly on 
the vacuum tube sock-
et,. thus reducing the 
grid condenser lead to 
almost nothing, there 
was no tendency to 
howl. 
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The Circuit Diagram for Connecting the Compact Radiophone Receiving Set Described by Mr. Fitch, is Given Above.  This Circuit is Regenerative, and 
is of the Feed-Back Type  Note that the Filaments of the Amplifying Tubes Are Both Controlled With One Rheostat. 

, Should the experimenter find it difficult  The simplest way to cut them is to mount 
to procure the armature punchings, he can  several pieces of the cardboard between two 
make the forms out of cardboard or fibre  pieces of thin wood. A fret saw or even a 

tine-toothed cross-cut saw may be used to 
cut out the wire retaining shapes. They 
may be filed or drilled also. 

Rzclic MU51C byIlknmerc 
How would the radio amateur like to 

broadcast musical concerts to his friends 
all around the block?  He certainly would, 
but he says the installation of a radio tele-
phonic sending station costs a lot of money. 
Here is, however, a cheap way to realize 

such a dream. Of course, I do not say that 
you will be able to broadcast music from 
your piano or phonograph or transmit the 
human voice, but you can transmit any mu-
sical melody in a very pleasant and audible 
way. 
When you hear the stations in your receiv-

ing set you don't hear them all alike.  In 
many instances, you can recognize them by 
the particular pitch of their sound.  Every 
one of them produces a different note. Did 
you ever think of combining the notes from 
different stations so as to produce a melody? 
thought it possible, so began my experi-

ments. 
My transmitting station was composed of 

seven buzzers and seven telegraph keys.  I 
found that by changing the adjustment of the 
vibrator I could get quite a number of notes 
out of one single buzzer, on a principle 
analogous to that involved in changing the 
force with which a string is stretched, the 
latter causing different notes to be pro-

Spring contact 
Insulator 

17,2 

duced. The pitch of the note depends upon 
the number of vibrations given by the string 
in a certain length of time. A very similar 
law seems to govern the electric spark; its 
pitch rises and falls with its frequency. 
For this work you must use some special 
brand of buzzers which have thumb-screw 
regulators, as shown in Fig. 2. 
The arrangement of the apparatus and the 

hook-up I used are shown in the accompany-
ing diagram. The thumb-screws of the seven 
vibrators were so adjusted that each buzzer 
produced a different note.  These were: 
C, D, E, F, G, A, B. (See diagram.) For 
very low notes it may be necessary to use 
a heavier armature or vibrator in order to 
get the proper pitch and for higher notes 
thinner armatures with stiffer springs may 
have to be employed. 
Each one of the seven buzzers was con-

nected in series with a corresponding key, 
making a piano keyboard outfit. As shown 
in the diagram, one of the "secondary" ter-
minals of each buzzer is connected directly 
to the ground, while the other, before going 
to the antenna, is taken to the keyboard and 
is switched on and off, by means of the ex-
tension at the seat of the keys. (See Fig. 2, 
which shows the key in deta I.) 

,,,"•, 
At the Left, is a Side View 
of  the  Key  Used  For 
Transmitting  Music  by 
Means of a Buzzer.  Note 
That the Antenna Circuit 
is Closed  at  the  Same 
Time That the Battery Cir-

cuit is Completed. 

At the Right We Find a 
Complete Lay-out of the 
Buzzer Music Transmitter. 
The Buzzers Are Attuned 
to the Notes on a Piano 
and Follow These in Se-
quence.  One Battery Suf-
fices  For  All  of  the 

Buzzers. 

The instrument just described opens a 
large field to the experimenters.  There is 
no reason why the regular radiotelegraph 
stations could not use this principle, and 
send music around the world at a cost sim-
ilar to that of the code messages, by having 
a number of spark gaps and motors running 
at different speeds or different numbers of 
electrodes in the rotory gaps.  A four-unit 
outfit tuned up to the notes: B flat, E flat, 
F natural and G natural, is all that is 
needed to produce the historic Cambridge 
Chimes reprodced in New York by the clods 
of the Metropolitan Tower. 
Of course the ideal method of constructing 

this musical device would be to connect two 
complete sets of buzzers to a piano keyboard 
arrangement, in which the piano keys them-
selves would act as the switches.  All the 
sharps should be inserted, a buzzer for each 
half-tone would then be connected between 
the full notes. By means of this apparatus, 
the amateur can transmit regular dot-dash 
signals in the usual way, and should another 
amateur operate on the same wave-length, 
interference can be reduced by changing the 
pitch of the buzzer; in other words, by con-
tinuing the message on a differently tuned 
buzzer. 
Contributed by  A. GorizALEz 
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Tht Photograph %ley': Shows tilt Westerni 
Eleztzi.: Broadcaitng Installatios in Sta-
t on  KG W of ?hie Oregoniar, ?ortland, 
Oregcn.  The  Smlic of This t..-art:on is [Shown  in  the  ..r?p!-  Right-Hasel  Cor-
set., sod the Mote r-ariven Set at Right.  

The Beaut fill Studio of Str.t.cn W FO; of Rike-Kumler Co., Lay:on, Ohio i; Shomet Above.  Eery  re-
caution is T'sk.s to Insure ti  t Perfect Transmission of Music frun This Sti.-..oa. Such as the E educ on 

al Echoes by mean , of Padded Wall; and Floors. 
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RADIO BROADCAST  

TH ERE  are  so  many  broadcasting 
stations which have forwarded infor-
mation, 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 be published in due time.  The 

stations listed on this sheet  will  not  be 
published in the next issue.  We would sug-
gest to our readers that the map locations 
indicated on this page are for the special 
supplement map given free with the May is-
sue of SCIENCE AND INVENTION. At a great 
expense this list of the stations has been 

ELABORATED LIST GIVING TIME AND 
Call 
Letters  Name  City  State  LWenagvteh  
KDYL.. .Telegram Publishing Co.  Salt Lake City, Utah.360-485 

Lectures, music, sermons, base-
ball scores, news bulletins and 
special features daily 7.00-8.00 
P. M.  Mountain time.  Con-
sistient range 300 miles, maxi• 

mum 2,000. 
KDY W...Smith Hughes Machinery Co  Phoenix. Ariz.  360 

Weather,  lectures,  market  and 
stock reports, vocal and instru-
mental talent, and sermons daily 
except Sunday 4.00-5.00 P. M. 
Tuesdays, Thursdays and Satur-
days 8.00-10.00 P. M.  Sundays 
7.30-8.30  P.  M.  Consistent 
range 200 miles, maximum 450. 

KDYX... Honolulu Star Bulletin  Honolulu, T. H  360 
Weather,  lectures,  market  and 
stock reports, vocal and instru-
mental talent, sermons and spe-
cial features daily except Sun-
days  12.15-1.15  and 6.30-7.30 
P. M. Sunclys 11.00-12.00 A. M. 
nd 5.00.6.00 P. M. Pacific time. 
Consistent  range  200  miles, 
maximum 2300. 

KDZO.... Motor Generator Co  Denver, Colo.  360 
Lectures, market and stock re-
ports, music, baseball scores. 
news bulletins and special fea-
tures  daily  6.45-7.15  P.  M. 
Tuesdays and Thursdays 9.00-
10.no P. M.  Consistent range 
500 miles. 

KDZR.... Bellingham Publishing Co.  Bellingham, Wash  360 
Weather, time signals, lectures. 
market and stock reports, vocal 
and  instrumental  talent,  ser-
mons,  baseball  scores,  news 
bulletins and  special features 
daily 7.15-8.45 P. M.  Pacific 
time.  Consistent  range  200 
miles, maximum 1800. 

KFAU....High School  Boise. Haho   360-485 
Weather,  lectures,  market  and   
stock reports, vocal and instru-
mental talent, sermons, base-
ball scores, news bulletins and 
special  features,  daily  except 
Sunday 9.30-10.00 A. M., 2.30-
.3.00 P. M., and 8.15-9.00 P. M. 
Sundays 8.30-9.30 P. M.  Con-
sistent range 100 miles, maxi-
mum 500.  Mountain time. 

KFA W...Radio-Den  Santa Ana. ('al  360 
Lectures, market and stock re-
ports, music, baseball scores, 
news bulletins and special fea-
tures daily except Sunday 4.00-
4.30 P. M. Mondays and Thurs-
days 8.00-9.00 P. M. Consistent 
range 200 miles.  Pacific time. 

KFAY....Virgin Radio Service  Medford, Ore.   360.485 
Lectures, market and stock re-
ports, music, sermons, baseball 
scores, news bulletins and spe-
cial features Mondays, and Fri-
days 9.00-10.00 P. M.  Wednes-
days 9.00-12.00 P. M.  Sunday 
8.00-9.00 P. M.  Pacific time. 
Consistent range 50 miles, maxi-
mum.  heard  in St.  Michael, 
Alaska. 

KFBC.... W. K. Azbill  San Diego. Cal  360 
Lectures daily except Sundays. 
Sermons Sundays. 

KFBE....Cline's Electric Shop  San Luis, 
Music daily except Sunday 4.00-  Obispo. Cal.  360 
5.00 P. M.  Ti esday and Fri-
day 7.00.8.00 P. M.  Consistent 
range 50 miles.  Pacific time. 

KFBK....Kimball-Upson Co.   Sacramento, Cal  360-485 
Weather,  lecture , market  and 
stock reports.  cal and instru-
mental  talent, sermons, base-
ball scores. ne s bulletins and 
special  feature  daily  except 
Sunday 3.00-4. 0 P.  M.  and 
6.00-6.30 P. M. Thursdays 8.00. 
9.00 P. M.  P ific time. Con-
sistent range 1 00 miles, maxi-
mum 2500. 

(To be continued in the next issue—save 

practically completed as far as commercial 
broadcasting stations are concerned.  We 
will present our readers with additional infor-
mation on the new stations as it is brought 
to our attention. Address all communica-
tions to Editor Radio Broadcast, c/o SCIENCE 
AND INVENTION MAGAZINE, New York City. 

NATURE OF BROADCAST (Continu ed) 
rid] Wave 
Luttcr  Name  City  State  Length 
KFCF.  .Frank A. Moore  Wall 11'alla, Wash...360 

Lectures, vocal and instrumental 
talent  Mondays.  M'ednesdays 
and  Fridays 7.00-8.00 P.  M. 
Pacific time.  Consistent range 
900 miles, maximum 2300. 

KFDC.  . Radio Supply Co.  Spokane, Wash  360 
Lectures, music, vocal and instru-
mental talent, and special fea-
tures  Mondays,  Wednesdays, 
Fridays 6.00-7.00 P. M.  Sat. 
urdays 8.00-10.00 P. M.  Sun-
days 4.00-5.00 P. M.  Pacific 
time.  Consistent  range  25 
miles, maximum 1700. 

KFFA....Dr. R. 0. Shelton  San Diego, Cal  360 
Vocal  and  instrumental  talent 
daily 6.00.7.00 P. M.  Pacific 
time.  Consistent  range  100 
miles, maximum 3000 miles. 

KFGH.... Stanford University  Stanford Univ., Cal..360 
Lectures and special features daily  
Pacific time.  Consistent range 
100 miles, maximum 500. 

KFV..... Foster-Bradbury Radio Store  Yakima, Wash   360 
NVeather,  lectures,  market  and 
stock reports, music, sermons, 
news bulletins and special fea-
tures on Mondays. Wednesdays, 
and Fridays, from 8:00 to 9:00 
P.  M.  Mondays,  Tuesdays, 
Wednesdays,  Thursdays,  Fri-
diys and Saturdays from 3:00 
to 3:30 P. M. Consistent range 

500 miles, maximum 800. 

WAA W—Omaha Grain Exchange  Omaha, Nebr   360-485 
Weather,  lectures,  market  and 
stock reports, music, sermons, 
daily except Sunday, 8:45, 9:45, 
10:45, 11:45 A. M. and 12:30. 
1:30 and 8:00 P. M.  Central 
Time.  Consistent  range  500 
miles, maximum 1000 miles. 

WAAY...Thr Yahrling-Rayner Music Co....Youngstown, Ohio  360 
Lectures, music, baseball scores, 
news bulletins and special fea-
tures daily except Sunday 5 :30 
P.  M.  Tuesdays, Thursdays, 
and Saturdays,  7:30 to 9:00 
P.  M.  Consistent range 100 
miles, maximum 300 miles. 

WCAO... The Sanders and Stayman Co  Baltimore, Md.  360 
Lectures, music, and special fea-
tures  daily  except  Sundays 
12:00 noon and 5:00 P. M. 
Mondays and Wednesdays 7:30 
P. M. Eastern Standard Time. 

WCAR... Alamo Radio Electric Co  San Antonio, Tex...360 
Lectures, music, sermons, Mon-
days,  Tuesdays,  Wednesdays. 
Thursdays. and Saturdays, 8:30 
to 9:30 P. M.  Fridays 9:30 
to 10:00 P. M.  Sundays 2:30 
to 3:30 P. M.  Consistent range 
300 miles, maximum 1500. 

W DAK...The Hartford Courant  , Hartford, Conn.... 360 
Weather,  lectures,  market  and 
stock reports, music. sermons, 
and special features 2:30, 3:30, 
4:30,  and  5:30 daily  except 
Sundays.  Mondays.  Wednes-
days, Saturdays and Sundays 
8:15.  Sundays  4:30  P.  M. 
Eastern Standard Time.  Con-
sistent range 100 miles, maxi-
mum 700. 

W HA W.. Pierce Electric Co  Tampa, Fla  360 
Weather, music, and special fea-
tures  daily  except  Sundays, 
12:00 to 1:00 P. M., 4:00 to 
5:00 P. M., and 8:00 to 10:00 
P.  M.  Consistent  range  50 
miles, maximum 100. 

these as they will not be repeated.) 
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Rind fie FOY The Degfinnezo 
Jily ARMSTROIVCx PERRY 

No. 15—Selecting An Electron Tube 

THE beginner who makes up his mind 
to learn all about electron tubes 
should begin by taking a college pre-
paratory course.  The next step is 
to secure a college diploma, which 

can be done in four years by a student who 

WD-Il 
I 5 VOLTS 
2 TO 25 AMP 

WD -I2 
I 5 ‘, el 7, 
2 TO 25 AMP 

WEIGHT ABOUT 40 LBS. 

6 VOLT - 60 TO ao AMPERL-1TOUR 
STORAGE BATTERY 

4 Lool 
4 

WEIGHT 

11/2 LBS 

big, clumsy atoms. 25,000 strong and standing 
side by side, would fill a line fully one ten-
thousandth of an inch long, whereas in a 
sphere with a diameter of one one-hundred-
thousandth of an inch. 20,000,000.000 elec-
trons could live happily—twenty billions, 
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A:" BRIGHT 4, 

UV- 2001. 6 J̀OLTS 
UV-201 J IIAMP 
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6 VOLTS  25 AMP 
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tube, the grid and the plate.  These are 
also charged with electricity, but carry less 
electrons usually than the filament, and the 
electrons thrown from the filament therefore 
flock to them, like ejected miners to a union 
relief-tent.  Since it is electrons that make 
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To the Beginner Who Desires to Build a Vacuum Tube Receiving Set, the Diagram Above illustrates Some of the More Common Types of Vacuum 
Tubes, Giving the Current Consumption of Each and the Types of Basel Found Upon Them.  It Also Illustrates Various Methods for Mounting the 
Sockets.  Fig. 2 Shows Difference in Weight of Storage Battery and Dry Cell. Fig. 3 Shows How Filament Sags When Bulb is Mounted Horizontally. 
Fig. S Shows Receiving Set Refitted with W D-I2 PA-Volt Audions in Place of 6-Volt Type, and Use of Multiple Dry Cell Battery Instead of Storage 

Battery. 

is willing to spare some time from baseball. 
football and the other major activities of 
the modern institution of learning.  Then, a 
good electrical engineering course can be 
covered in four years more and by that 
time he will be fairly well prepared to be-
gin his study of the "mystery bottle." that 
cnablcs one-half of the world to listen in 
bn the Alter half. In order words, the elec-
tron tube is a complicated device, but it is 
not necessary to know all about electron 
tubes h order to select one that will give 
satis f 
Formerly electron tubes were called "vac-

uum tubes."  The new name was suggested 
because absolute vacuum is harder to get than 
an income tax receipt, and also because in 
radio work it is not always desired. A tube 
with some gas in it may work better than 
one from which approximately every mole-
cule of gas has been removed. But this "ap-
proximation leaves millions of molecules 
in the bulb.  The name "electron tube" 
came from the Electron, which some years 
ago took its place as a fraction of the Atom, 
and as perhaps the smallest midget in the 
circus of the universe. Placed side by side 
with an atom, an electron would look smaller 
than Tom Thumb gazing up at Jumbo, if 
both could be magnified so as to be visible at 
all. or than one of the bricks of the Wool-
worth Building when compared with the 
whole gigantic structure. A company of the 

not mere millions, about the same as the 
number of dollars it would take to pay our 
war debt, or the number of German marks. 
or Russian rubles, it takes to equal in value 
a piece of real gold money.  They try .to 
tell us that the electron may yet be dis-
sected and divided. For radio purposes it is 
sufficient to merely recognize its existence. 
Electrons are constituents of the atoms out 
of which men are made, also animals, trees. 
plants and everything else that we see, taste, 
smell, touch or hear. 
Every electron carries a charge of negative 

electricity.  Some scientists alter the state-
ment by saying that the electron is a charge 
of negative electricity.  Whatever it is or 
carries, is of no more importance to the 
radio beginner than it is to know whether 
a steer is beef or carries beef. 
The electron tube is a device for making 

electrons work in such a way as to enable 
radio beginners. and others who arc inter-
ested, to think that they hear sounds that 
are produced at a distant radio transmitting 
station. Some electrons are pumped into the 
tube, in the form of an electric current, by 
what is called an "A" battery.  They are 
put in under such pressure that they heat 
the filament, or small wire, inside the tube. 
When the filament gets hot enough to glow. 
it throws all the electrons it can get rid of 
off into the gas or vacuum in the tube. 
There are two other pieces of metal in the 

up a current of electricity, this passage of 
electrons from filament to plate and grid rs 
a flow of current. 
It was discovered several years ago that 

such a current, once in motion, could be 
acted upon by the current picked up by a 
radio antenna from passing radio waves, so 
that it would reproduce in a telephone re-
ceiver the sounds made at the radio trans-
mitting station, giving a very good imita-
tion of the human voice, the music of an 
instrument, or the buzz of a dot-and-dash 
transmitter. The current from the antenna 
is brought into the grid of the electron tube 
usually, and instead of getting only the sound 
that such a small current is capable of pro-
ducing, we get the tremendous volume pro-
duced by the battery currents in the phone 
or loud talker and at the same time the 
modulations which are produced at the send-
ing station and which make music or speech. 
In selecting an electron tube the begin-

ner. of course, is anxious to get one that 
will do the work efficiently, last a long time. 
and cost as little as possible. No tube costs 
less than a pair of working shoes, and it. 
is human to complain. but the average begin-
ner would rather pay twice the price than 
be obliged to even read over the calcula-
tions necessary in producing a tube, if he 
knew what the designer and manufacturer 
are up against. 
In asking for a detector tube, the first 

(Continued on page 73) 
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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. 

THE FLE WELLING CIRCUIT 
((138)  George Strobel, Brooklyn, N. Y., asks: 
Q. I. Can you give me full information on the 

Flewelling circuit, including the latest data on the 
instruments used, and also give a diagram show-
ing how to add a two-stage amplifier to this cir-
cuit? 

of wire.  A standard vario-coupler with about 50 
turns on the rotor has been found to work in 
this circuit, but the results are not the same as 
would be obtained when the correct values for the 
coils were used. The variable condenser Cl should 
have a maximum capacity of .0005 M. F., and in 
order to secure proper results should be equipped 

found that the total inductance of the stator may 
be left in the circuit, and controlled by the vari-
able condenser Cl. 
When everything is ready, turn on the current 

to the filament of the tube, place the resistance 
RI at about I V, megohms, and adjust the coupling 
until a shrill note is heard in the phones.  Now, 
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The Flewelling Circuit Which Has Created Such a Sensation Among Amateurs is Shown Above. At the Left the Standard One-Tube Circuit is Shown, and 
Each Instrument Clearly Drawn so that the Novice Will Have no Trouble in Hooking Them Up.  To the Right is Shown the Same Circuit with the Addition 

of Two Stages of Audio-Frequency Amplification.  When a Loop is Used, It Should be Connected to Points Marked I and 2. 

A. I. The Flewelling circuit has been said by 
various authorities to he nothing more or less 
than a modification of the Armstrong super-regen-
erative tuner.  However, whether or not this is 
the case will have to be decided by the United 
States Patent Office officials, as Mr. Flewelling 
has filed an application for patents covering his 
circuits.  Mr. Edward T. Flewelling, the inventor 
of the circuit, is an electrical engineer, and has 
conducted a series of some 200 tests with his 
newly developed circuit, in an endeavor to improve 
the same, and correct faults which it originally 
had. 
One of the greatest talking points for this cir-

cuit is that it does not require an aerial, a simple 
loop or only a ground connection being necessary, 
although in some cases with certain instruments 
and under certain conditions the use of an antenna, 
but no ground, will be found advantageous.  This 
is a point which the amateur :must determine for 
himself by experimentation. 
Fig. I shows the Flewelling circuit in its sim-

plest form.  As will be seen, the only difference 
between this circuit and a standard single circuit 
regenerative tuner is the addition of three fixed 
condensers, and a variable resistance.  The con-
densers C3, C4 and C5 have a fixed capacity of 
approximately .006 M. F., although the exact value 
is not critical.  R2 may be a fixed resistance of 
1/2 megohm, although in sonic cases it will be 
found to advantage to have this resistance variable 
from ,/$ to 1 megohm.  The resistance RI is 
critical and must be variable from  1 to  1% 
megohms.  These resistances can be easily made 
by the amateur from the data given in the article 
entitled Radio IVrtnkles for Those Who Build 
Their Own appearing on page 882 of the January, 
1923, issue of SCI F.NCE AND INVENTION, Fig. 3. 
After these two units are made up the ohmic data 
should be determined on a Wheatstone bridge or 
on a Megger in order to be sure that the resist-
ances are correct. 
C2 should be a standard mica grid condenser 

with a capacity of .00025.  In all cases the con-
densers should preferably have mica dielectric, 
and all the apparatus should he constructed as 
efficiently as possible in order to avoid losses, and 
also to keep the set from becoming critical. 
In this circuit only one tube is used, that tube 

functioning as an oscillator, regenerator and de-
tector.  This tube should referably be an ampli-
fier. in which case the "B' battery voltage should 
be from 60 to 150 volts, althmigh in sonic cases it 
will he found possible to use a detector tube apply-
ing as high a potential as possible to the plate. 
Any type and make of tube may be used in this 
circuit, including the N'D-1l dry cell tube.  Five-
watt power tubes give excellent results. 
The inductance coils LI and 1.2 may he of 

various types. Honeycomb coils give good results. 
Li being a 75 or 100 turn coil, and L2 a 50 or 
75 turn coil.  The correct values may be found 
by experiment.  A vario-coupler may be used in 
place of the honeycomb coils, but the rotor should 
be re-wound so that it contains at least 75 turns 

with a vernier.  Shielding of this apparatus, as 
well as of the filament rheostat, is quite desirable 
in order to reduce the capacity effect caused by 
the body of the operator. 
The coupling of the two inductance coils will 

be found to be critical, loose coupling being gen-
erally employed for best results.  After the circuit 
is once connected, and the proper values for the 
inductances and condensers determined, the adjust-
ment of the same is comparatively simple.  When 
connecting up the apparatus, it will be found nec-
essary to try reversing the tickler coil in order to 
secure proper results.  In most cases, when using 
a vario-coupler for the inductance coils, it will be 
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if the tickler is adjusted further, it will be found 
that the frequency of this note will change.  Vary 
the coupling and the capacity of CI continuously 
until a signal is heard.  During this process of 
tuning, squeaks, howls and noises similar to those 
heard in the ordinary regenerative tuner will be 
produced.  After the signal is heard, balance all 
the instruments for best results, paying particular 
attention to the adjustments of the two resistances 
RI and R2.  After these latter are obtained cor-
rectly, they may he left at these positions, and all 
further tuning done with the coupling and the 
condenser. 
The amateur will find it to advantage to have a 

switching arrangement so that the aerial, ground 
or loop may be used at will, or any combination 
of the three.  This will aid materially in experi-
menting with this new circuit.  In all cases when 
only an aerial or ground is used alone, it will be 
found necessary to connect the same to the grid 
side of L2. 
If the constructor is not satisfied with the vol-

ume of sound obtained, he may add audio fre-
quency amplification to this circuit by the method 
shown in Fig. 2. It will be noticed in this circuit 
that a resistance R4 is to be connected across the 
primary of the first amplifying transformer.  The 
adjustment of the amplifier depends, to a large 
extent, upon the correct value of this resistance. 
It may be constructed in the same way as RI and 
R2, and should be variable from ,4 to 5 megohms. 
This resistance stabilizes the circuit to a very 
great extent, and prevents the howls and screeches 
which would otherwise be found present when 
using amplification.  When this amplifier is used, 
it will in some cases be found necessary to readjust 
the grid leak, but after some experimenting it will 
be found that the addition of this two-stage ampli-
fier does not impair the ease of tuning. 
The amateur should never attempt to use ampli-

fication with this circuit until he has fully mas-
tered the operation of the one tube circuit.  The 
application of antenna, ground and loop applies to 
Fig. 2 in the same way as stated above in connec-
tion with Fig. I. 
This tuner is. of course, in its experimental 

stage, and the amateur should not be discouraged 
if he does not obtain the results he desires at first. 
Constant application to the circuit and observance 
of the various rules stated above will go far toward 
complete success. 

TYPE OF ANTENNA 
(139)  James A. Haskins, Waterloo. Iowa, asks: 
Q. I. Will a 6-wire antenna 25 feet long placed 

in an attic about 28 feet above the ground on 2-
foot spreaders, give good results when used with 
a regenerative set using a vario-coupler and two 
variometers in connection with a detector and one-
stage of audio frequency amplification. 
A. I. You should be able to get results with the 

use of the antenna you mention, but we would say 
that they would not compare with a single wire 
outdoor antenna, 100 feet lono. 
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THE ORACLE 
The "Oracle" is for the sole benefit of all scientific experimenters.  Oliestions will be answered here 

for the benefit of all, but only matter of sufficient interest will be published.  Rules under which 
questions will be answered: 

I. Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no 

penciled matter considered. 
.3.  Sketches, diagrams. etc., must be on separate sheets.  Questions addressed to the department 

cannot be answered by mail free of charge. 
4. If a quick answer is desired by mail, a nominal charge of 25 cents. is made for each question. If the questions entail considerable research work or 

intricate calculations a special rate ‘‘ ill be charged.  Correspondents will be informed as to the fee before such questions are answered. 

A RO W BOAT PROBLEM 
(1453)  Minter NV herritt,  Pleasant 11111, Mo., 

asks: 
O. 1. In a discussion of the levers in which 

weight, force and fulcrum are considered, where 
would you consider the fulcrum in rowing a boat, 
and where would the force and weight he con• 
sidered?  sr 
A. I. It depends entirely on the point of view. 

The modern school does not classify levers under 
three headings.  In rowing a boat, the fulcrum 
of the lever could be considered to be the oar-
lock, and the end of the oar in the water, the 
weight end, while the end on winch you pull is 
the force end.  In other words, you have a lever 
of the first class, in which the arms of the 
rower supply the force, and the water is the 
object against which the work is done.  This 
is shown in the diagram.  On the other hand, 
the blade of the oar could he considered to be 
the fulcrum--tile oarlock, the weight and the 
force, the handle of the oar, making it a lever 
of the second class. 

A Diagrammatical View of a Rowboat and Its 
Oars Are Shown Above.  This Illustrates the 
Lever Action Which is Explained in the Text. 

STOMACH JUICES 
(1454)  Fred Wilson, Elletiville, N. V., asks: 
Q. I. Is it possible to make a mixture that 

will have the same effect on food as that due to 
the juices found in the stomach? 
A. I. It is quite possible to make a compound 

which will have the same general effect upon food 
as the juice in the stomach.  You must remember, 
however, that part of the stomach juice is directly 
derived from the salivary glands, being taken into 
the stomach after the masticating process. 
Simply add a small quantity of pepsin to a .04 

per cent solution of hydrochloric acid in water. 
This solution will act upon albumens and proteins 
in the same manner as the stomach juices.  You 
will find that if you drop pieces of the white of a 
boiled egg, or any other form of albumen, into a 
test tube of this solution, that it will be digested 
in much the same manner as in the stomach. 

ENAMELING LEATHER 
(14.o)  Max Wassman, San Francisco, Cal., 

asks: 
O. I. How can special color enamels be made? 
A. 1. The manufacture of true enamel is a 

quite complicated process, and generally a heat 
of 1200 to 1500 degrees F. is required to melt it. 
If you wish to make up some special colors your-
self, we would suggest that you use a good earth 
pigment mixed with a first quality spar varnish, 
or else write to the various enamel companies for 
information on their products. 
O. 2. How can these enamels be applied to 

leather? 
A. 2. Such  enamels  cannot  be  applied  to 

leather.  Enameled leather is practically varnished 
and painted.  It is necessary to treat it first, so 
as to close the pores in order to present a suitable 
surface for receiving the enamel.  This may be 
done as follows:  Boil together 14 parts of raw 
linseed oil, one part of dry white lead, and one 
part of silver litharge, until the compound is 
thick enough to dry in 15 or 20 minutes when 
spread on a China plate into a thick elastic mass. 
It is well to add chalk or yellow ocher to the 
above mixture while it is boiling. 

The leather is stretched and this compound 
spread  on  one  side of it.  The leather, still 
stretched on the frame, is placed in a drying 
closet, and dried by steam heat at 80° to 160  E., 
the heat being raised gradually.  After removing 
from the drying closet, the coat previously laid cm 
is smoothed off with fine pumice, and then the 
leather is given two or three coats of special 
enamel varnish.  Be sure that each coat of enamel 
is dry before applying the next, and rub each 
one down with fine pumice, with the exception of 
the last coat. 

MALLEABLE GLASS 
(1456)  Irene Worrell. Media. Pa., asks: 
0. 1. Just what properties are necessary for 

malleable glass and has such a glass ever been 
perfected? 
A. I. Malleable glass should present sufficient 

elasticity so that when struck with a hammer, 
instead  of  shattering and  splintering,  it will 
merely bend. Its elasticity does not have to he 
:is great as a rubber band, of course, but it should 
be sufficient to prevent slight concussions from 
fracturing the same. 
The triplex glass now found upon the market 

approximates only to malleable glass; a piece only 
inch thick will not produce detached splinters. 

even when struck by a high caliber bullet fired 
from an army revolver.  This glass, although 
shattering. does nut permit any of the fragments 
to fly about. 

IMPORTANT 
TO NE WSSTAND READERS 

T N order to eliminate all waste and un-
sold copies it has become necessary to 

supply newsstand dealers only with the ac-
tual 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 noth-
ing 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   

AUTOMOBILE QUESTIONS 
0457)  William W. %Vallis. Washington. D. C., 

refers to an article appearing in the "Motor Hints" 
Department of this magazitte, wherein  it was 
stated that the ignition of an automobile should 
not be turned off while descending grades "on 
compression" as the muffler is liable to be blown 
to pieces, owing to the utiburnt charges in the 
muffler being fired when the ignition is again 
turned on.  He states that he has always used 
this method of slowing down his car on steep 
grades. and has always turned off the ignition 
without encountering trouble when the same is 
turned on.  He asks: 
Q. I. How is it possible for an explosion to 

occur in the muffler when the engine is turning 
over at the same speed as the car is traveling? 
A. 1. Actual experience and the advice of auto-

mobile engineers, prove it is possible for a muf-
fler to be exploded by cutting off the iginition 
current while descending hills, owing to the un-
burnt mixture in the muffler being fired by hot 
particles from the exhaust of the engine when 
the ignition current is turned on again. 

We have known of cases where this has hap-
pened, and the only reason why it has not hap-
pened in your case at some time or other, would 
seem to be mostly good luck. 
You say that the car and engine are still turn-

ing at the same speed, etc., but this has nothing 
to do with the gas charges being sucked in 
through the engine valves, and pumped out again 
into the exhaust system without being burned or 
exploded, and if you are descending a hill using 
the compression of the engine to hold the car. 
which means of course, that the engine has got 
to turn over at a fair speed, the engine is certainly 
sucking in a goodly charge of gas mixture.  Of 
course, if you disengage the clutch long enough 
so that the engine is inactive for a sufficient time 
to allow the unexploded gas charges in the muf• 
fler system to pass out to the atmosphere, it is 
quite possible that by using careful judgment 
you can operate the car as you state, but, front 
the editor's experience, it would seem that not 
everyone would be able to do this in just thc right 
way every time. 

SPEED OF FALLING OBJECTS 
(1458)  Fred Palmer, Kansas ('ity, Mo., sends 

a diagram which is reproduced in these columns, 
and asks: 

In the Problem Illustrated Above, Ball A Will 
Reach Point C Before Ball B Reaches Point D. 

0. 1. If two weights, A and B are dropped 
from the point indicated, and follow the two 
paths ending at C and I) respectively, will the 
two weights reach the latter points at the same 
time, or if not, can you tell me why? 
A. I. Referring to the accompanying diagram, 

we would say that if balls A and B are dropped 
from points of the same height designated by 
the letters A and B. along the paths terminating 
at C and D respectively, the ball A will reach 
the point C first, due to the fact that this drop 
in vertical distance is shorter than that of the 
ball B terminating at the point D. 

DESTRUCTIVENESS OF VIBRATIONS 
(1459)  L. W.  Staunton,  Indianapolis, Ind., 

asks: 
Q. I. Did you ever publish any information on 

the destructive qualities of vibrations? 
A. 1. The subject of the destructiveness of 

vibrations has been discussed time and again in 
the pages of this magazine. One very good article 
on  this work entitled THE ODDITIES OF 
SOUND appeared in the May, 1920, issue, and 4 
fiction  story  called  THE  VIBRATOR  OE 
DEATH appeared in the January, 1922, issue. 
In the former article it was shown how a large 
building such as the Woolworth  B1c1K. could 
theoretically he wrecked by playing certain notes 
on a bass-viol. 
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MULTIPLEX TELEPHONY 
(1460)  Ralph M. Wade, Niles, Ohio, asks: 
Q. 1. Will you describe the system of sending 

a number of telephone conversations over the 
same circuit without interference? 
A. 1. At various times in past issues of SCI-

ENCE AND INVENTION there have appeared 
articles dealing with the methods of transmitting 
several telephonic communications over the same 
line simultaneously by means of audion tubes. 
We would advise you to look up some of these 
articles, but would say that the principle of the 
apparatus is as follows:  The audion tubes are 
so arranged and connected as to supply a carrier 
wave of a certain frequency to various trans-
formers.  Each transformer is connected to a 
source of a different frequency, the output of the 
trans:ormers being connected to the line.  The 
soice is now super-imposed upon the carrier wave 
assigned to the particular transmitter into which 
the voice is spoken, and carried along the line 
to the receiver, which receiver is arranged so as 
to respond to only one certain frequency.  The 
carrier waves usually start at a frequency of 
about 40,000, and go up at intervals of about 
5,000 cycles.  Very satisfactory results have been 
obtained with this method of telephonic transmis. 
sion, six conversations being carried on simul-
taneously between New York and Boston over one 
line. 

RISE AND FALL OF TIDES 
(1461)  W. E. Wilmarth, Medina, N. Y., asks: 
Q. I. Can you give me any information as to 

the rise and fall of tides through the United 
States? 
We give you herewith the information requested. 

Average Rise and Fall of Tides 
Places  Feet  Inches 

Baltimore, Md.   1  2 
Boston, Mass.   9  7 
Charleston, S. C   5  ' 
Colon, Panama   o  11 
Eastport, Me.   18  2 
Galveston, Tex.   1  0 
Key West. Fla.   1  2 
Mobile, Ala.   1  6 
New London, Conn   2  6 
New Orleans, La.  none  none 
Newport, R. I.   3  6 
New York, N. Y   4  5 
Old Point Comfort, Va.   2  6 
Balboa, Panama   2  6 
Philadelphia, Pa.   5  4 
Portland, Me.   8  11 
San Diego, Cal   3  II 
Sandy Hook, N. J   4  8 
San Francisco, Cal.   3  11 
Savannah. Ga.   6  6 
Seattle, Wash   11  4 
Tampa. Fla.   2  2 
Washington, D. C.   72  11 

RECEIVERS FOR DICTAGRAPH 
(1462)  C. A. (I., St. Louis, Mo., says he has 

a dictagraph manufactured by a certain company. 
and asks: 
O. I. Can I increase the sensitiveness of this 

apparatus by employing 1000. 2000 or 3000 ohm 
phones, and which of the three would be best? 
A. I. You cannot use either 1000. 2000 or 

3000 ohm phones on the dictagraph.  for the 
simple reason that these phones are of high re. 
sistance, and very little current will flow through 
the winding, the transmjtter itself, not function-
ing properly in the circuit.  A low resistance 
phone, 4 ohms or less, is desirable. 

SPARK COILS A V) A. C. 
(1463)  Ralph Thornburg, •Martinsburg, Iowa, 

asks: 
O. 1. If an alternating current is run through 

a spark coil provided with a vibrator, what kind 
of a current is produced in the secondary coil? 
A. 1. An alternating current, if run through a 

spark coil, provided with a vibrator, will produce 
in the  secondary another alternating current. 
broken up by the make-and-break of the coil, 
which make-and-break, however, will be of a 
higher frequency than that of the A. C.  In 
other words. one alternating current will be super-
imposed upon another alternating current in the 
secondary, and in some places you will get an ab-
normally high peak, and in another place a very 
low drop. 
O. 2. If an alternating current is run through 

a coil not provided with a vibrator, what kind of 
current is produced in the secondary? 
A. 2. If an alternating current is run through 

a non-vibrating coil, an alternating current with 
the same frequency is set up in the secondary. 
O. 3. How is the secondary voltage determined? 
A. 3. In both cases the potential of the sec-

ondary circuit will he in direct relation to the 
number of turns of wire in the two coils, that 
is. if the primary has 100 turns. and the sec-
ondary 200 turns, a potential of 220 volts will he 
induced in the secondary, if 110 volts is applied 
to the primary, disregarding losses. 

THALOFIDE CELLS 
(1464)  0. C. Thal, Kitchener, Ont., Canada, 

asks: 
O. I. Can you tell me how to make a Thalo-

fide cell, or refer me to some place where I can 
obtain this information? 
A. 1. The sensitive material, gallium sulphide, 

which goes into the manufacture of Thalofide 
cells must be made up fresh and used immediately, 
as it deteriorates rapidly upon exposure to the air. 
This deterioration. however, is prevented in the 

manufactured cells by placing them in a glass 
tube from which the air is exhausted. 
If you wish to get further information on this 

subject we would suggest that you write to the 
Patent Office at Washington, D. C., enclosing 10 
cents in coin, and requesting a copy of patent 
No. 1,316,350.    
POROUS WIRE FOR HIGH FREQUENCY 

W ORK 
(1465)  Frank C. Taylor, Chester, Pa., asks: 
Q. 1. If the theory is correct which states 

that electricity travels over the surface of a con-
ductor, then would not a copper wire made porous 
by any method, so that the area of the copper 
surface will be increased, allow greater amperage 
to flow over a given wire of certain gauge? 
A. I. Your theory of using porous copper 

wire is nothing new.  In extremely high ire. 
quency work copper tubing and not solid copper 
wire, is often used, as this cuts down the expense 
considerably, thereby allowing the use of a larger 
conducter for a given cost.  Making wire porous 
would decrease the strength so greatly that the 
wire would be practically non-usable. 
Q. 2. Since the resistivity of copper wire in. 

creases with a temperature rise, and the carbon 
resistivity decreases with temperature rise, would 
not a wire composed of finely divided carbon 
dust, intermingled with copper, insure a constant 
resistance at all temperatures? 
A. 2. Your suggestion of mixing copper and 

finely divided carbon dust to insure a constant 
resistance at all  temperatures, might possibly 
work, but the resulting wire would be useless. 
because of its extremely low tensile strength. 
There are many wires on the market today, whose 
rise in resistance is practically nil when the tem-
perature is increased; iron wire decreases in re-
sistance when heated. 
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SUMMER IN NORTHERN HEMISPHERE 

Although the Earth is Nearer to the Sun in 
Winter Than in Summer, the Reason for Colder 
Weather in the Northern  Hemisphere in the 
Winter is Shown Above, and is Explained in 

the Text. 
RELATIONSHIP OF EARTH AND SUN 
(1466)  Donato Santoro, Waterbury, Conn., 

asks: 
Q.. I. Is the sun nearer to the earth in winter 

or in summer, and if the former, why is it colder 
at that time? 
A. I. The earth is nearer to the sun in winter 

than in summer, but the northern hemisphere 
is tipped away from the sun so that the rays 
reach it at an oblique angle and have to traverse 
a correspondingly wider belt of atmosphere.  For 
this reason the northern hemisphere is colder 
when nearer the sun than when further away. 
In the latter position the earth is so tilted that 
the sun's rays are received nearer verticality in 
the northern hemisphere, thereby producing a 
warmer climate.  This is illustrated in the dia. 
gram herewith. 

FIGURING COST OF ELECTRICITY 
(1467)  Kenneth Tyler,  Carrot  County, 

asks: 
Q. I. Knowing the cost per K. W. hour. how 

can the cost of the operation of certain electric 
lamps and electrical appliances be figured? 
A. 1. If you know the number of watts of 

power consumed by a certain piece of electrical 
apparatus, divide this number by 1000 and mul-
tiply by the cost per K. W. hour.  The result will 
be the cost per hour of operating the apparatus. 
If you only know the amperage consumed, mul-

tiply this number by the voltage. divide by 1000, 
and multiply by the cost per K. W. I  . 

RANGE OF HIGH PO WERED RIFLE 
(1468)  Frank  Stutz,  Pittsburgh,  Pa.. asks: 
O. 1. What is the farthest known distance that 

a steel-jacketed  bullet  tired  from a rifle has 
traversed ? 
A. I. Official figures place the maximum range 

of a steel-jacketed bullet fired from a rifle, at ten 
miles.  It is possible that these bullets will travel 
even greater distances, and they will kill at a 
distance of three miles. 
Q. 2. How far above the earth does the at-

mosphere extend, and at what distance from the 
earth does gravity cease? 
A. 2. The earth's atmosphere extends above 

the earth to a distance of about 600 miles, it be-
ing practically devoid of any pressure at 100 
miles. 

The distance at which gravity ceases has not 
been definitely determined.  That it extends be-
yond the moon is a fact. as the gravity of the 
earth holds the moon in its orbit. how far be-
yond cannot be determined with any degree of 
certainty. 

GLASS CEMENT 
(1469)  Clyde L. Smith, Fremont, Ohio, asks: 
Q. I. Can you give me the formula for a ce-

ment that will fasten together glass and metal and 
he able to withstand the heat of an electric arc? 
A. I. It is practically impossible to make a 

cement which will join glass with metal, and at 
the same time will stand the heat of the electric 
are.  It would also be unnecessary because the 
glass itself would melt at the heat of the electric 
arc. 

MOTOR TO DRIVE GENERATOR 
(1470)  William Staurakis, Lorain, Ohio, asks: 
O. 1. How many horse power will be needed 

to drive a D. C. generator at 1800 R.P.M., and 
deliver 220 volts at 2.5 amperes? 
A. 1. Allowing for slight overload, the motor 

required to operate a D. C. generator capable of 
delivering 2.5 amperes at 220 volts and rotated 
at the speed of 1800 revolutions per minute would 
be about 1 H.P. 

MOVING PICTURE FILM CEMENT 
(1471)  Arthur W. Straule, Chicora, Pa., asks: 
Q. I. Can you ghe ine a formula for a cement 

for joining together the ends of a broken motion 
picture film, and also tell me how to use the 
same? 
A. I. To make film cement, dissolve in 1 pint 

of amyl acetate 4 frames of old moving picture 
film from which the emulsion has been removed. 
The film should be cut up into very small frag-
ments before attempting to dissolve it.  To use 
this, trim the film square, and scrape the emul-
sion from the ends for a distance of about NI' 
inch.  Apply the cement and clamp in the cement-
ing press.  The cement dries very quickly, so 
great haste must be used in doing this.  Leave in 
the block for a few seconds and remove, where-
upon it will be found that the film is firmly ce-
mented together. 

WILL OXYGEN EXPLODE? 
(1472)  A. J. Stephens, Fanwood, N. J.. asks: 
Q. 1. Will oxygen explode when exposed to 

an electric spark or a flame under cover? 
A. 1. Oxygen will not explode when exposed 

to a flame or spark when under cover.  It merely 
supports combustion and cannot be ignited. 
Q. 2. What will happen if oxygen is used is) 

place of gasoline vapor in an automobile engine? 
A. 3. Nothing.  The engine will be motion-

less. 
DENTAL CREAM 

(1473)  W. C. Sansom, Okolona, Miss., asks: 
Q. I. Can you give me one or more formulas 

for the preparation of dental cream? 
A. I. We are giving you the formulas you 

request below. 
I. Potassium chlorate. 20 drachms; powdered 

white soap. 10 drachms; precipitated chalk. 20 
drachms; peppermint oil, 15 drops; clove oil, 5 
drops; glycerine, sufficient to mass. l'se with a 
soft brush. 
2. 40 drachms precipitated chalk. 11 drachms 

powdered soap, 11  drachms wheat starch,  14 
drachm carmine, 30 drops oil of peppermint, 30 
drops oil of geranium, 60 drops eucalyptus oil. 
2 drops oil of cloves, 12 drops oil of anise mixed 
together and incorporated to a paste, with a mix• 
titre of equal parts of glycerine and spirit. 

PASTE FOR STORAGE BATTERY PLATES 
(1474)  W. Starner,  an Francisco, Cal., asks: 
Q. 1. Can you give me the approximate pro-

portions for the materials used in the paste for 
both the negative and positive storage battery 
plates? 
A. I. In making the paste for the negative 

plates of a storage battery, mix six parts of 
litharge and one part of acid, and add a small 
quantity of barium sulphate, no exact quantity 
being specified.  The acid used in this is diluted 
to the degree of one part of acid to five parts of 
water. 
In the positive plates, five parts of red lead 

are mixed with one part of acid. diluted as above, 
and a small quantity of ammonium sulphate added 

PHOTOSTATS 
(1475)  A. Rogers, Brooklyn. N. Y., asks: 
O. I. Can you explain the photostat method 

of reproducing sections of printed matter for 
magazines, etc.? 
A. I. In making photostats ordinary photo-

graphic processes are employed.  Instead of us-
ing plates, bromide paper is placed in the holder 
and the printed copy is photographed in the usual 
manner, a small stop opening and a relatively long 
exposure being required.  This when developed 
becomes the negative, and in order to make a 
positive, the negative is again photographed. 

USING OLD STORAGE BATTERY PLATES 
(1476)  J. W. Quinn, Port Arthur, Texas. says, 

II have a number of negative storage battery 
plates on hand, and would like to know if they 
can be used in making up storage batteries with-
out the necessity of procuring positive plates. 
A. I. If you make up a storage battery using 

a number of negative plates for both positive and 
negative, and then charge and re-charge the bat-
tery slowly several times, you will find that the 
plates  which  are  connected  as positives will 
gradually take on that polarity. 
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and fussy.  Then came the genius of 
the hook and eye.  A man who was 
wide awake bent one of these hooks so 
as to make a hump in it. He tried hook-
ing it up and found that it remained 
hooked.  He patented it, and for a long 
time monopolized the business through 
his "See that hump" advertisements. 
The almost perfect range-finder of today 

was developed under the auspices and en-
couragement of the Board of Ordnance 
and Fortifications. The manufacturer and 
the inventor of the instruments rushed to 
our forts in the early days of the Spanish 
war scare and made $75,000 or more from 
this one type of instrument.  As repre-
senting the development of defense auxil-
iaries, the perfection of the range-finder 
may be taken as a good example.  The 
first specifications required that the maxi-
mum error should not exceed one per cent 
per thousand yards of range. As skill in 
manufacture increased, the requirements 
became more rigid, until now the average 
•error is less than one per cent of the 
range at ten thousand yards. 
Another invention which brought rich 

returns to the originator was the soft cap 
used on all armor-piercing projectiles, 
through the medium of which the shot 
grips the hard face of the armor and 
holds fast until the energy of the projec-
tile operates to drill it through the plate. 
The inventor realized over $200,000 from 
this comparatively simple idea. 
One day a man stood behind his wife 

while she put up her hair. The hairpin* 
of those days were straight pieces of 
wire, bent once to form two prongs. They 
did not "stay put" very effectively. The 
woman in this case bent her hairpins 
before putting them in.  Her husband 
saw her do it. The result was the inven-
tion of the crinkly hairpin, which is today 
used in carload lots by the women of the 
world. 
Thaddeus Fairbanks was a New Eng-

land farmer.  In his time old-fashioned 
steel yards were the only accurate means 
of weighing the produce of the farm. 
Platform scales were unknown, for no-
body had ever worked out a method of 
arranging the levers- that supported the 
platform in such a way that an object 
would pull equally no matter on what 
part of the platform it rested. Fairbanks 
used to tell the story of the evolution of 
the arrangement of these levers.  For a 
long time the problem was upon his 
mind.  He used to lie awake nights and 
attempt to arrange those levers in his 
brain.  It was in the dead of night that 
his thinking finally bore fruit.  The ar-
rangement unfolded itself and the Fair-
banks scale was the result. So did a 
farmer eventually monopolize the scale, 
business of the world, and so did he write 
his name upon platform scales wherever 
civilized man buys and sells by weight. 
It was Hyman L. Lipman who invented 

the rubber eraser that, throughout our 
generation, has been attached to the lead 
pencils in common use.  It was in 1858 
that the invention was made.  In those 
times people talked in much smaller fig-
ures than nowadays. Lipman was, how-
ever, able to cash in his patents for some 
hundred thousand dollars, when dollars 
went much farther than they do today. 
So did a man by the name of Heaton. a 

resident of Providence. notice that mother  
was occasioned a great deal of trouble 

because the buttons constantly came off 
the children's shoes. Heaton devised the 
little metal staple that holds on the shoe 
buttons of today and realized a fortune 
for his pains. No less clever was a man 
lamed Dennison, who pasted a little 
ring around the hole in a shipping tag 
and thus made an eye that would not pull 
out. 
Elias Howe conceived the idea of plac-

ing a hole near the point of a needle. 
That was the germ of the modern sewing 
machine. Howe was one of the Colum-
buses in the development of a machine 
to sew seams and deserves a monument 
from the women he emancipated from 
needlework. When he asked Congress to 
extend the term of his patent for a short 
time (one extension had already been 
granted) he admitted that he had col-
lected $1,185,000 in royalties, but con-
sidered himself entitled to $150,000,000. 
Howe had many followers who im-

proved the sewing machine. One of the 
cleverest of these, Allan B. Wilson, a 
journeyman cabinet maker of Pittsfield. 
Mass., dropped into the office of Munn & 
Company in 1849 and exhibited the first 
model of what has since become known 
as the four-motion feed.  Afterwards he 
founded the firm of Wheeler & Wilson 
and became immensely wealthy. 
In the Scientific American of 1849, James 

C. A. Gibbs saw a picture of Wilson's 
machine. The working of the device was 
clear down to the point where the needle 
perforated the cloth. He wondered what 
happened after that.  Finally he decided 
to make the needle work.  After much 
thinking and infinite whittling, he worked 
out the ingenious little revolving hook 
which became the important feature of 
the Wilcox & Gibbs machine and which 
made that firm wealthy. 
The man who was born too early to 

wear, as a boy, red top boots with a brass 
tip across the toe, was also born too early 
to know the meaning of pride run ram-
pant. "Silverthorn brass tips," they were 
called, and they were most serviceable in 
preventing holes in the toe. Silverthorn 
made his fortune out of them. 
Harry Hardwick invented an ingrain 

carpet with the threads so interwoven as 
to prevent wrinkling. and Hardwick is 
now four million dollars better off for his 
pains. 
The colored covers of magazines used 

to be printed in a most laborious way. 
For each color used the covers had to be 
run through the press once.  Hence, if 
four colors were to be combined in a sin-
gle picture, four printings were necessary. 
If it were only possible to print four 
colors at once, what a saving there would 
be and what a chance to sell a new kind 
of printing press! A Providence inventor 
saw the possibilities. He invented a proc-
ess which is carried out in the Cottrell 
rotary multicolor press and which renders 
it possible to print three and four colors 
at one operation. Sixteen of these presses, 
costing about $30,000 each, were ordered 
by one large magazine publishing firm 
alone. 
The old-fashioned carpet sweeper would 

seem to be capable of but little improve-
ment.  But it occurred to one manufac-
turer that ball bearings would make it 
run more easily. He carried out the idea. 
As a result, many housewives were per-
fectly willing to discard their old seem-

ingly perfect machines for the more easily 
running device. 
Who would have thought that the old-

fashioned safety razor could be improved 
upon? Who would have thought that the 
old type of blade would be eventually dis-
carded and all honing and stropping abol-
ished. Gillette saw the possibilities. He 
devised his well known handle and blade-
holder and engaged a man named Nicker-
scrn to devise machinery which would 
turn out the blades and the handles 
cheaply.  Millions of Gillette blades are 
used all over the world. Yet Gillette has 
had a dozen or more competitors, most 
of them successful, all of which shows 
that no one man can exhaust the possibil-
ities that lie in a single field. 
Charles Edward McCarthy was a blind 

man who lived in South Caroilna.  He 
devised the method of attaching mule 
power to a cotton gin and lived his life 
out in luxury and ease while the mules 
did the work. 
The cast iron tombstone is a patented 

article that is today covering the graves 
of many of the dead and departed. It is 
effective and economical. It has amassed 
a fortune for its inventor and proved a 
solace to the sorrowing though undecided 
survivors of the nation's dead. 
R. R. Catlin, of Washington, invented 

a patent cat that need but be stuffed with 
hay and sewed up to become a toy. Such 
figures as "Teddy Bears" and "Billikens" 
and such games as "Pigs in Clover" are 
always worth a fortune to the inventor if 
they become popular. The rubber return 
bail made much money both for the in-
ventor and likewise for an infringing man-
ufacturer. 
The brass paper fastener which is still 

generally used for thick documents was 
patented in 1867 by a government clerk. 
G. W. McGill.  Yet it was not brand 
new, for the Romans used a similar device 
two thousand years ago and the modern 
appliance was but an improvement. 
The man who invented tin cans made it 

necessary for somebody to invent an 
opener.  This was done and the money 
corralled.  A can opener is not a very 
laborious thing in the using, but the pub-
lic is always ready to pay for things that 
are made easier. So, a few years ago, an 
inventor genius made a can with a seam 
just below the top and when the owner 
wants it opened, he has but to strike it a 
blow.  The seam breaks and the top is 
off.  A single Chicago packer ordered 
ten millions of these cans as a first order, 
and others followed suit. 
LITTLE IMPROVEMENTS THAT MEAN BIG 

RETURNS 

It is the history of many inventions, 
especially inventions which bring into 
popular service some new revolutionary 
thing that, though many minds have been 
working along the same line for years, 
almost suddenly one little thing is done 
that makes the invention practical and 
every day workable. 
It may be the location of the eye in the 

sharp end instead of in the blunt end of 
the needle which made the sewing ma-
chine practical. Or it may be the backing 
out of a screw for a half a turn which 
made the telephone a success, though 
other inventors had exactly the same 
apparatus and lacked only the half turn 

(Continued on page 80) 
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TAKE THIS SHORT CUT TO 
ACCOMPLISH YOUR AMBITION 

You Can Become a Commercial 
Electrical Engineer in 

ONE YEAR 
This new profession demands young 
men with combined technical and 
commercial training.  NVe take 
personal interest in every stu-
dent and offer individual 
instruction. 

D.C. 
and A.C. 
Armature 
Winding In 
3 Months 
in this short time you 
learn the theory and act-
ually wind all types of D.C. 
and A. C. armatures (lintel 
expert instructors. 

Practical Electricity 
In this complete 6 months Electrician 
Course-8 hours daily —you learn house, 
factory, and theatre wiring, testing and 
meter work„A.C. and D.C. motor installa-
tion, repairing and maintenance; including 
shop work in A.C. and D.C. armature winding 
and all necessary mathematics. 

Automotive Electricity 
Electrical specialists who instinctively diagnose and lo-
cate automotive electrical troubles command good positions 
and are well paid.  Command the big jobs—speciali7e in 
starting, lighting, ignition and storage batteries. 

There are millions of automobiles, motor trucks, tractors, motor-
cycles, air craft, farm lighting plants—and but few real experts 
who can put their fingers right on electrical troubles.  Specialists 
teach this course on actual standard equipment -3 months' day school, 
9 months' evening school, or through home-study. Come any time and 
we will put you into the thick of the work. 

Equipment Consists of 74 Direct and Alternating Current l'Sfachines, 
20 portable transformers, switchboards, standard distribu-

tion overhead transmission line.  The testing equipment includes 190 portable 
instruments, 30 starting boxes, 27 field regulators, 300 Instruct() r.aboratory unit-
boards, etc. 

The field of electrical engineering offers wonderful opportunities for trained 
Tura to direct and carry out great industrial and commercial p rojects. Get a 
thorough and practical training here in our course of 

ELECTRICAL ENGINEERING 
B. S. Degree In Three Years 

faculty of specia kts is leading hundreds of ambitious young 
men to sure succes•. They can make you successful, too. If you 
are lacking smile preparattoy studies you can make them up 
here as you go along. This is an exceptional opportunity to 
become an electrical engineer in the shortest possible time. 

Join May I 4th Class 

FREE  72 Page Illustrated Book 

"ELECTRICITY, and the One Best Way To Learn It In All Its Branches" 

Just off the press.  Write for your copy today 

scHLIAL of ENGINEERING 
of Mil waukee 

S. I. 523.  415 Marshall Street,  Milwaukee, Wis. 

Electrotechnics 
From 1 to 2 years in this course makes you a com-
pletely trained electrotechnician —prepared to fill 
such positions as general plant superintendent, 
director of construction, superintendent of 

\  maintenance, chief draftsman, etc. The elec-
trotechnician is the man between the Elec-
trical Engineer and the Electrician —a 
well-paid position and a stepping stone 
to higher executive work.  A grade 
school diploma or equivalent admits 
you  without  examination.  New 
terms open every six weeks. 

Mechanical 
Drafting 

Drafting is the stepping 
stone no many executive 
ptisitions. Draftsmen 
are always in de-
mand — and you 
can always earn 
a good income. 

You May 
"Earn While 
You Learn" 

if you like. and attend 
classes half-days and secure, 
with our assistance. employ-
ment for half•da)s. 

Established 17 Years Ago 
The School of Engineering of Milwaukee 

stands absolutely alone in the field of thor-
ough. practical education in the field of electri-

cal.1,1 ,...mincrcial engineering. 

No Need Of Your Being Without An S. of E. Training 
It does not matter how old you are or what schooling you 

have had. Students from 16 years up to 50 are in attendance 
ere. 
— — — TEAR OFF COUPON HERE — — — 

Be sure to give your ape and education. 
SCHOOL OF ENGINEERING OF MILWAUKEE. 
Dept. S.I.-523. 415 Marshall Street. Milwaukee. Wis. 
Pleaqe semi. without obligati,. rn, inn any way. your Free, Wm:-
totted final. and further Particular., regarding the course 1 have 
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•   "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 
Box 6195-C, Scranton, Penna. 

Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject Delete 
uhich I have marked an .1E: 

BUSINESS TRAINING DEPARTMENT hiBusiness Management  J5a1eumanah1p 
Industrial Management  Advertising 
Personnel Organization  Better Letters 
Traffic Management  0Foreign Trade 
Ilusiness Law  0 Stenography and Typing 
Banking and Banking Law  Business English 
Accountancy (including C.P..L)  Civil Service 
Nicholson Cost Accounting  Railway Mall Clerk 
Bookkeeping  Common School Subjects 
Private Secretary  High School Subjects 
Business Spanish  r:1 French  Illustrating 

TECHNICAL AND INDUSTRIAL DEPARTMENT BElectrical Engineering  Architect 
Electric Lighting  Blue Print Beading 

DMechanleal Engineer  Contractor and Builder 
101Mechanical Draftsman  Architectural Draftsman 
Machine Shop Practice Concrete Builder  
Railroad Positions  Structural Engineer 
Gas Engine Operating  Chemistry 0 Pharmacy 
Civil Engineer  10Automobi le Work 
Surveying and Mapping  El Airplane Engines 
Metallurgy  0 Mining  0Agriculture and Poultry 
Steam Engineering  0 Battle  D Mathematics 

Name   
Street  1-10-23 
Address   

City  State   

Occupation   
Persons residing in Canada should send fist, coupon to the 
International Correspondence Schools Canadian. Limited, 

Montreal, Canada 

L ear n 

119 0 AE 
Make$75.00a Week onthe Side 
Establish yourself as a Photographic 
Ezra iraedikly—dgring roar sparntirs— 

Al'ifoaw to grey = oiseTosInness4r. 
command • lary• salary. Send for my un-
usual offer—ii • only twisilerwl,  .a.t et 
once. A postal will do. 
International Studios, Inc.. Dent 7175  
3601 Mkhlgan Are., Chiang°. U.S.A. 

wiyivoto gaa. 
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M A T H E M A TI C A L  CH A R T 
Revolutionizes Mathematics 

Its Tabulated Information Would Fill a City Library —Solves 
Mathematical Problems at a Glance 

Solves more problems than is possible en 
slidorulo, does it in a fraction of the time. 

This chart multiplies and divides, gives you all decimal 
equivalents. interest calculations, roots and powers of num-
bers, trigonometric solutions, algebraic solutions, conversions 
and other solutions.  113./”Inch on book paper 50 cents, on 
lodger paper $1.00. 34.ineh 810.00, 48 inch $25.00. 6 foot 
$50.00. 8 foot $100.00  Charts same size on celluloid coated 

aluminum three times above prices. 
E. L. RICE, $17 Mashhad* Bldg., Washington, D. C. 
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Anzwe2-5 to Seentific Pk-GaRems 
and. Puzzile 
By ERNEST K. CHAPIN 
(Continued from Page 38) 

THE FLOATING CORK 

All objects immersed in air are buoyed up 
by a force equal to the weight of the air 
which they displace.  The portion of the 
cork above the surface of the water is sub-
jected to this buoyant  force,  which  is 
greater, obviously, for compressed air than 
for air at atmospheric pressure.  For this 
reason the cork will float slightly higher 
after the compressed air has been admitted 
than it did before. 

THE CLIMBING MONKEY 

As long as the monkey clings to the rope 
he must apply a force equal at least to his 
own weight, which is balanced, of course, by 
the equal weight of the counterpoise.  In 
an attempt to climb, the monkey applies a 
somewhat greater force in order to over-
come the inertia of his own body. This he 
is able to do because of the inertia of the 
.opposing weight.  Since whatever force he 
applies in an effort to raise himself is like-
wise applied to the counterpoise, it is evident 
that both monkey and balancing weight will 
rise at the same rate provided the inertia of 
the rope is negligible. 
In case the inertia of the rope must be 

considered the monkey will rise faster than 
the counterpoise, for the latter will be re-
tarded by the inertia of the rope to which 
it is attached. 
Now, if the monkey drops for a distance 

and then catches hold again, the same kind 
of argument can be applied.  If the inertia 
of the rope is negligible, both counterpoise 
and monkey will drop at the same rate and 
possess the same kinetic energy the instant 
the monkey recovers his hold on the rope. 
This means that equilibrium will result and 
the system will soon come to rest after per-
haps a few momentary oscillations.  But if 
the inertia of the rope must be considered 
it is clear that an unbalanced condition will 
result, for the monkey will drop farther and 
faster than the counterpoise, the former 
being unimpeded by the inertia of the rope. 
And since the kinetic energy of a moving 
body is proportional to its mass and to the. 
square of its velocity, it is also apparent 
that the monkey will develop a greater kin-
etic energy than the counterpoise in the same 
time. Hence the energy of the falling mon-
key will not only stop the movement of the 
weight, but it will reverse its motion and 
raise it to the top of the pulley system. 

HANGING A HAMMOCK 

The only time when each of the ropes of 
a hammock is strained with tension equal 
to half the total load is when the ropes are 
parallel and perpendicular to the direction 
of the pull like those of a swing.  When 
the hammock is laid out approximately flat, 
the ropes are at an angle to the perpendicular 
and a much greater tension will be produced, 
for in that case only a small part of the 
tension is effective in supporting the load, 
the rest merely tending to stretch the rope. 
Thus it would require a tension of not less 
than 2,800 pounds to support a hundred 
pound boy in a hammock hung with the 
ropes inclined within a degree of horizontal, 
while an infinite force would be necessary 
to stretch it out perfectly flat. 

PASSING A WIRE THROUGH A CAKE OF 
ICE 

To pass a fine wire through a cake of ice 
all that is necessary is to loop the wire over 
the cake of ice and suspend a weight from 
the lower ends. If the wire is fine the pres-

sure (force per unit area) on the ice imme-
diately below the wire may be enormous. 
This pressure lowers the melting point of 
the ice subjected to it, thereby making it 
melt. As the wire passes on through the ice 
in this way the water refreezes again above 
the wire, leaving the cake as solid as ever 
after the wire has gone completely through. 

•  WANTED: 1000 VOLTS D. C. 

When a high direct potential is needed 
for a short interval, as is the case when 
charging an electroscope, a convenient method 
is to connect several condensers in series and 
charge each one of them in turn with what-
ever potential is available. The potenfal of 
the series of condensers is then equal  the 
product of the potential applied i  the 
number of condensers so charged,  is if 
a man charges five condensers in turn with 
a battery of eight 221/2-volt block batteries 
joined in series, the potential of the combina-
tion will be 5x8x22Y2, or 1,012.5 volts. Of 
course, no great amount of energy could be 
drawn from these condensers without re-
charging, but the method is often used for 
such purposes as that mentioned. 

THE PITCH OF THE FIRE-BELL 
In Fig. 3 is illustrated the way the pitch 

of q, fire-bell would appear to vary if the 
observer were situated half way between the 
starting and stopping points of the engine 
carrying the bell. The position of the engine 
at any part of its trip is plotted along the 
horizontal while the corresponding pitch for 
each position is represented by the height of 
the curve at that point.  When the engine 
is standing still the pitch of the bell is the 
same as the one natural to its particular 
frequency.  This is represented by the 
height OA of the curve above the horizontal 
axis 00'. But as the engine picks up speed 
the pitch rises as shown by the upward slope 
of the curve from a to b. This is because 
the motion of the engine toward the observer 
shortens the length of the sound waves 
emitted and therefore increases the rate at 
which they reach his ear. As soon as the 
engine reaches a constant speed the pitch no 
longer appears to rise.  This is shown by 
the flat portion of the curve from b to c. 
But the instant the engine passes the ob-
server the length of the waves emitted is 
increased and the pitch appears to fall below 
what we have called the natural value.  No 
further change then takes place until the 
engine slows down for its destination, where-
upon the pitch again rises (d-e) and reaches 
its characteristic value the instant the engine 
stops. 
Another curious fact which we cannot 

well explain without going into the mathe-
matical treatment of the problem is that the 
increase of pitch due to the approach of the 
engine is slightly greater than the fall in 
pitch due to its recession.  An attempt is 
made to indicate this on the curve, although 
the effect is somewhat exaggerated. 

No doubt many readers know of some 
very interesting and unusual scientific puzzles 
and problems, and the author of this series of 
articles, Mr. Ernest K. Chapin, will be only 
too glad to hear from them with a description 
and sketch of any such problems or puzzles 
which they may happen to know of. We 
realize that one man cannot know all of the 
best problems and puzzles—this would be 
humanly impossible. Any letters sent to the 
Editor for Mr. Chapin, will be forwarded 
to him direct. 
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You all remember the rapid advancement and the unlimited opportunities the automobile industry offered to those who got 
in early a few years ago. To-day aviation is in the same position. The art of flying is still in its swaddling clothes. 
Aerial freight transportation is the only solution of our traffic ills. Airplane passenger transportation is the only means 
by which we can cut traveling time. The growth of the aviation industry is assured because the need for its development 
is so urgent. 

Learn Aviation At Home 
Keep right on with the work you are doing now. A little of your spare time 
is all you need. Our Special Course is simplified for home instructions and 
is endorsed by airplane manufacturers, aeronautical experts, aviators and the 
leading aero clubs. Any man who can read English can understand it. The 
Lessons are self-explanatory and are made plain as day with Blueprints, Dia-
grams, etc. Our Advisory Council and Instructors are behind you all the 
time giving you everything you must know. The entire field of Practical 
Aeronautics and Science of Aviation is laid right before 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. 

Airplane Mechanics Must Be Trained 
To Fill The Increased Demand 

The airplane industry is going forward by 
leaps and bounds.  Transportation—pass-
enger 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. 

Just a Few Jobs That Will Pay 
$50.00 to $250.00 Per Week 
Aeronautical  Aeronautical 
Instructor  Contractor 

Aeronautical Engineer Airplane Repairman 
Airplane Mechanician  Airplane Inspector 
Airplane Salesman  Airplane Assembler 

Airplane Builder 

Men who have had actual experience give you personal attention.  They select the 
lessons, lectures, blueprints and bulletins. They tell you things that are essential in FREE 
everyday practice. Each lesson is easy to read and understand. You are bound to 
succeed because these men give you the full benefits of their vast experience. 
Full particulars of our unique method of training are contained in our free book. BOOK / 
Send for it to-day! 

#  Name   

American School of Aviation / Address   

Dept. 7745  3601 Michigan Avenue, Chicago, Ill. # 00._  ...... 

BIG BOOK OF OPPORTUNITIES 

FREE! 
Send for our big free book showing just what is going on in the 
Airplane Industry.  It also shows what other men have done in 
this fascinating field and what you can do. too.  It 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 he withdrawn at any time without notice. 

Send the coupon now and take advantage of this offer. 

•  •  • 

••••• 
olv't 

\ 
Mail 
This 
Coupon 

Personal Instruction By Experienced Men  For 

AMERICAN 
SCHOOL 

OF AVIATION 
Dept. 7745 

3601  Michigan Ave. 
Chicago 

Without obligation on my 
part you may send me your 

4Ir book entitled "Opportunities in 
the Airplane Industry" and your 
SPECIAL Limited offer. 
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"I have made another step up and am 
now advertising manager of the Grand 
Junction (Colorado) :Yews." writes an 
enthusiastic United Y. M. C. A. Schools' 
student. 
.I.W1) years ago he began devoting evening 

hours to the study of a United V. M. C. A. 
Schools' correspondence course.  He did not 
rely on pull or luck to get ahead. He believed 
that when he was qualified for a bigger job, 
the opportunity would come to "step up." 
This Color:id,. student's letter is a fair specimen 

of hundreds that conic to us. 
It's not no difficult to "step up" if you have am-

bition and the kind of training employers want. 
Will you let us tell you how you can move upward 
steadily by simply making use of your spare hours? 

SOME OF OUR 300 CORRESPONDENCE COURSES 
Technical Courses 

Agricultural Cottr.rs Elertrical Courses  Radio Telegraphy 
Architecture  Farm Managentrut  Rural Engineering 
Automobile Courses  Foremanship  shop I 'nurses 
Building  Highway  illacknnith 
Construction  Engineering  Machine 

Civil Engineering :thickenteal  Foundry 
l'ourses  Engineering  l'attern 

t'oncrete  Plumbing  Steam Engineering  I 
Engineering  Ponito ilushandrY Mtnmines,' Grafting  I 

Drafting Courses  Radio Engineering  Surveying 

Commercial and Other Courses 
Arrountancy  Phy deal Directors 
Advertising  English Courses  Training 
Applied Psychology  Foreign imiroage, Putdie Speaking 
Banking  Grammar School  Salesmanship 
Better Letters  t'ourses 
Bookkeeping  High  School ShToyr tpheaan cdi tainngd  
Business Arithmetic  Courses 
Business  Illustrating  Show l'ard 
Administration  Insitridwe l'ourses  writing 

e Business Englisti  Mathematical 'eraffl 
Management Business Finance 

Mark and mail the coupon below and get our 
friendly counsel free. 

Without obligating me.  advise regarding the course in 

Name   

Full Address 

Dent. 64.kly. 

Correspondence, 
Instruction 

347 Madison Ave. 

write 

hr Flit iron rleiniceei 

New York Qty. NI 

$4.00 ADDING MACHINE 

GILSON SLIDE 

Tti  I. I L sON  ADD E II  ill ilo your 
flew  ',fly,  I with alum-
lute  ,,zacy.  It add, solittacti. nod-
Guth.. and divides and automatically 
tarries from one colimin to the next. 
l'aparity  109,999,999 or $1,099,999.99. 
SIze 314"xit"x".".  %lade with aluml-
Mini  rave and steel operating parts 
Written Trot. 'sear Guarantee.  Cata-
logue free. 

Prim,. postpaid. 84.00 
Your money back if 
you are not satistled. 

RULE CO.,  NILES. MICH. 

BE A NEWSPAPER ARTIST! 
Win fortune and fame.  MANDEL ROSENBERG COURSE 
IN NEB SPAPER ART tells you how.  71 Lessons and Doi 

illustrations.  Drawing  mode  easy. 
Conmiete instruction in layouts, letter-
ing. Illustration, cartooning and sketch-
Lig.  Tell  years' experience as staff 
artist of Important American dailies. 
Prtee only $5.  Order TODAY.  Your 
money refunded if you do not agree 
that this Is the greatest art course 
value ever offered 

MANUEL ROSENBERG,  The  Post.  Cincinnati.  Ohio. 

Magic for Everybody 
By PROF. JOSEPH DUNN INGER 

1 °tongued from page 37) 

live more and he, of course, knows where to 
request the spectator to turn.  As the spec-
tator's finger slowly passes over the various 
names, the assistant awaits the moment until 
the linger rests upon the proper tiattle.  An-
other tap upon the rubber ball. and the mind 

RUBBER  -̀•,, 
BALL  ............ 

RUBBER." 
TUBE 

SOFT RUBBER 
BAG 

Two small doors iii the front of the cabinet 
were opened, disclosing a large amount of 
wheels, mechanical devices, a few electric 
globes, in short, an apparently very compli-
cated electrical mechanism.  Four sets of 
cables led from off the apparatus to electric 

COMMITTEE 
: 

-ASSISTANT 
• 

In the Telephone Book Number Trick, the Magician is Blindfolded, and Led Out of the Room Where 
the Committee Is.  One of the Committee is Then Asked to Pick Out a Certain Page in the Tele-
phone Book and to Run His Finger Down the Column and Stop at any Name He Desires.  These 
Facts He is Then Asked to Concentrate on, and He Then Closes the Book.  The Blindfolded 
Magician is Brought Back Into the Room, and in a Few Moments He Tells the Gentlemen What 
Page Number to 'Turn to. and After He Has Done This He Tells Him to Run His Finger Slowly 
Down the Column, and He Will Tell Him When to Stop. The Method of Performing This Remark-

able Trick is Explained Clearly in the Article by Professor Dunninger. 

readier calls "that's the name decided upon." 
1') a' in  has bum aces mph  

MESSAGES  FROM  THE  GREAT 
BEYOND 

Some years ago while traveling through 
the Middle West, I met a very interesting 
Hindu fakir, who specialized in what he 
termed Fast Indian spiritualism. In several 
weeks we became quite friendly and during 
the c(ittrse of the conversations he explained 
that he was the High Priest of a spiritual-
istic church, and although he claimed his 
methods were absolutely scientific and sin-
cere, he felt the necessity of bringing trick-
ery into his work to strengthen the effects 
if his teachings upon his many followers. 
He further asserted that, while many of his 
congregation were satisfied with simple tests 
and manifestations, he had constructed and 
invented a spirit machine, which he felt 
would truly be the means of leaving a posi-
tive impression upon the most skeptic.  I 
was his guest one evening, and there beheld 
one of the cleverest mechanical devices it 
has ever been my good fortune to see.  As 
will he seen by the diagram accompanying 
this article, it consisted of a mahogany cab-
inet, supported approximately 30" off the 
floor, upon four legs. The cabinet itself was 
about 30" square and supported a metal 

framework upon the top, to which was af-
fixed a slide which held a large blackboard. 
sockets.  After an explanation- to his spec-
tators, in which he said that he had devised 
a machine for proving that we had absolute 
communication with the Great Beyond, a 
few switches were tampered with, the lights 
in the interior of the cabinet were  lighted, 
and the machine became active. The dozens 
of wheels therein slowly revolved and a 
number of sparks and flashes played here 
and there upon various receiving posts. The 
blackboard was taken from off its stand and 
passed about for inspection.  After having 
been found free from deception, it was again 
replaced.  After a brief interval, the slate 
was removed and thereupon was found a 
message written in chalk addressed to a 
tnember of the gathering. The message was 
erased, the blackboard  replaced,  another 
brief interval, and another spirit communi-
cation was found thereupon. In this manner 
some 20 or 30 messages were produced upon 
the slate. 
As it is my intention to discourage methods 

of fraud, practiced by mediums, I will here-
with expose the  ingenious and unusual 
method used by the Hindu. It may be well 
to state that by this expose I am not attack-
ing the principles of spiritualism generally, 
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as I believe there is much of scientific value 
in the study of spiritualism.  But as to the 
spirit machine—a glance at my diagram ex-
plains all; although to all appearances the 
cabinet held nothing other than mechanism, 
it in reality concealed a trained assistant 
who did the writing.  As the diagram dis-
closes, the legs of the assistant were con-
cealed in two of the legs of the cabinet, his 
body hidden from view by two highly pol-
ished nickel-plated brass plates, placed at an 
angle of 45 degrees.  In front of these 
plates was affixed this array of mechanism, 
which consisted of nothing more than a high 
frequency apparatus, to produce a large 
display of spark effects, together with two 
electric motors which ran a series of wheels. 
This apparatus was naturally reflected in the 
highly polished plates, and gave the audience 
the. effect of seeing clearly to the back of 
the cabinet, whereas in reality it was noth-
ing more than an optical illusion. The two 
electric bulbs aided further in the deception. 
and were also reflected, giving the audience 
the impression that four globes were lighted. 
My readers will, of course, understand that 
all that remained to be done was for the 
Hindu High Priest to equip himself with 
information as to those departed, and to in-
struct his assistant in writing messages of 
an appropriate nature upon the blackboard. 
A small trap door in the top of the cabinet 
acted as a convenience through which the 
assistant's arm could easily project during 
the action of writing the messages. 

A CLEVER PARLOR EXPERIMENT 
The apparatus necessary to bring about 

this very interesting and mystifying effect 
apparently consists of nothing more than an 
empty ink-well and cork, a saucer contain-
ing a small quantity of alcohol, a box of 
matches, a few small slips of writing paper 
and several pencils. 
The magician requests his subject to write 

a series of names, or numbers, upon one of 
the small slips of paper.  The magician 
may, if necessary, leave the room during 
this procedure.  The paper is now rolled 
into a small ball and dropped into the ink 
bottle.  On second thought, however, the 
magician advises his subject to drop the 
paper from out of the bottle into the saucer 
and light the alcohol.  The paper is per-
mitted to burn to ashes.  The subject is 
asked to concentrate and the magician mys-
teriously repeats the name and numbers that 
have been previously written, stating that 
he is able to do this reading through the 
flames of the burning paper. 
Now for the explanation. A small metal 

finger tip, as illustrated in the diagram, is 
employed.  This is painted black upon the 
inside.  A small blank piece of paper is 
rolled into a ball and thrown into the bottle. 
which should be made of black non-trans-
parent glass.  This finger tip, which is nat-
urally flesh colored upon the outer side, is 
placed in the mouth of the bottle flush with 
its top edge. You are now prepared to pre-
sent the effect. 
After the subject has written the names 

and numbers upon the paper which is rolled 
into a ball, and you request him to throw 
it into the bottle, he, in reality, throws it 
into the interior of the finger tip. The ma-
gician innocently thrusts his finger into the 
bottle, apparently forcing the paper down, 
but in reality he secretly carries the slip 
away with him unnoticed.  The rest my 
reader will readily understand. The dupli-
cate paper is burnt and the magician finds 
time to secretly remove the finger tip, and 
read the original paper while under cover 
of the table.  The subject, of course, is 
seated at the side of the table opposite the 
conjurer.  This performance will be found 
highly effective and is well worthy of the 
little practice necessary to bring it about 
impressively. In this instance, as in all si m-
ilar effects, a bit of patter helps greatly. 

For everyone—everywhere 
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Remington 
Portable Typewriter 

At home, by every member of the family—in 
the office—on the road—in camp—on shipboard— 
under conditions familiar or unusual—the Remington 
Portable is the universal machine for personal writing. 
Its compactness, convenience and completeness make it 

the machine that everybody can use to best advantage 
—at every time and place where there is writing to 
be done. 
Has the Standard Keyboard and fits in a case only 

four inches high. 
Take any user's advice and buy a Remington Portable. 
For sale by over 2,500 dealers and Remington 

branch offices everywhere. Write for our illustrated 
"For You, For Everybody". Address Department 

Easy payment terms if desired 

Remington Typewriter Company 
374 Broadway, New York 

A good typewriter deserves a good ribbon. 
Use Paragon Ribbons on Remington 
Portable Typewriters. Made and sold by us. 
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You Can Stain It  A Ho me- Made Co mpound D9ificroacope 
AnyColorYou Wish  By F. G. MARSA 

(Continued from page 39) 

ATTICS are full of old pieces of 
furniture —out of style, perhaps, 

but they can easily be made attractive and 
useful at practically no expense.  All you 
need is a little time, a brush and 

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 penetrates deep-
ly, bringing out the beauty of the grain with-
out raising it—dries in 4 hours and does not 
rub off or smudge. Johnson's Wood Dye is 
made in fourteen beautiful shades. 

FREE-ThisBookon 
Home Beautifying 
This Book tells ho w to tinihh wood 
in artistic stained and enameled 
effects. Gives practical suggestions on mak-
ing your home artistic, cheery and inviting. 
Tells just what materials to use and how 
to apply them.  Includes color card—gives 
covering capacities, etc.  Use coupon below. 

e 

PROPERTREATMENT 
for 

ILOORS. WOODWORK 
and 

ruR SITLIRk:, 

S. C. JOHNSON & SON, Dept. SI 5. 
Racine, Wis. 'Canadian Factory —Brantford)  I 
Please send sue free and postpaid your InstrusUen I 
!took on Home Beautifying and Wood Finishing. 

The best dealer in paints here Is   

MMYY  NAADMDER ESS   

CITY & STATE   

enough to allow free movement of rod D 
and the other, and larger hole to keep sta-
tionary tube Y in place.  Then, and not 
until then, saw this cross piece C into a 
triangular shape of about 4" on each side, 
as it is difficult to drill a large hole in ordi-
nary building lumber as close to the edge as 
required by the cross piece C without split-
ting. 
Rod D is any size up to MI" diameter, at 

least 7" long and threaded with any thread 
not coarser than 16 to the inch for at least 
2" of its length. 
The tube clamp H is made of a piece 

1"x6" of any light gauge iron or brass 
(about Ai" is best) bent into the shape shown 
in Fig. 6. An angle piece G is made of the 
same material about 1"x2" long, bent at right 
angles and punched with one hole slightly 
larger than the diameter of the rod D, and 
with another hole to pass an ordinary 14" 
stove bolt P. which will clamp thc angle G 
to the tube clamp H. 
Bolt the angle G to the tube clamp H 

by a 1/4" stove bolt P. using washers and 
maneuvering the square nut X in such a way, 
that when the two pieces G and H are 
clamped together as tight as they can be, the 
sides of the nut X will be parallel with the 
sides of the vertical leg of the angle piece 

though the position is not necessarily 
concentric. 
Saw off the bolt P so that it will be even 

with the nut X.  Then get a square nut Q 
for the rod D and push it in place on the 
angle piece G so that the hole in the nut 
aligns with the hole in the piece G and the 
stove bolt nut X by overlapping the rod 
nut Q will prevent the latter from twisting. 
Slip the tube clamp H over the sliding 

tube U and lock it. at about the center of 
tube U by the clamping bolt B, which can 
be another 1/1" stove bolt.  Then take the 
tube U with the clamp H and angle G and 
lower it over the stationary tube Y in such 
a way that when the collar K (locked to 
the rod D by a set screw) is turned, the rod 
1) will work its way into the nut Q and the 
tube U can be lowered or raised over the 
tube Y simply by turning the collar K. 
Take the black paper between which the 

Kodak film is wound on the spool and paste 
inside the stationary tube Y. which, by the 

way, is about PA" outside diameter and not 
over 3Ar" long. For the sliding tube U the 
writer used a piece of 1q. tubing 21/2" 
long, lined with a previously blackened 
piece of printer's press board, longer by 
about V." than the tube U, the protruding 
sleeve of press board being wound with the 
proper degree of tightness over the station-
ary tube 1' to allow free sliding movement 
without admitting any light, Electrician's 
friction tape was used to hold the sleeve in 
shape and securing it to the sliding tube. 
The tube Y has a small hole punched about 

!..i" from its lower end and this hole is 
aligned with a wire brad driven near the 
apex of the triangular cross piece C.  A 
piece of garden hose of proper diameter to fit 
inside the tube Y and about 1/2" long is 
pushed into the tube Y at its lower end 
and the wire brad driven through the cross 
piece C, through the wall of the tube Y 
into ti' z piece of rubber, thus preventing the 
tube Y from working loose. The upper end 
of the sliding tube U is likewise plugged 
with a piece of rubber hose, a longer piece. 
about 1Vs" being used, protruding about 34" 
above the top of the tube U. 
The casing 0 is taken from a Bryant 

socket.  If the  more  powerful  triple 
magnifier is to be used for an eye-piece, it 
is held within this eye-piece casing 0 by the 
funnel shaped neck of an old hot water 
bag, out of which the metal threaded shell 
has been removed by placing around it a 
thin, narrow knife blade.  The key slot 
in the socket shell is enlarged to Y.,"xl" 
and a slot of Vi"xY," is likewise cut in the 
rubber funnel. 
\ ny other lenses besides the tripod and 

the triple magnifier call be used as well, if 
the lens of shorter focus is clamped to the 
base C by the  Spencerian  clip,  while 
the longer focus lens is plugged into thc 
eye-piece casing 0. With the arrangement 
shown in Fig. 10 the.maximum magnification 
obtained was 128 diameters, the tripod lenses 
of 11/t" focal length being used for the eye-
piece, and the triple lens microscope of com-
bined focal length of A" for the objective. 
If the experienter has one of these ex-

cellent ultralens microscopes, Fig. 9 will 
suggest the way to use it to get a magnifi-
cation of about 1500 diameters. 

Firvi X- aays of' Mu mnaiies 
By JOSEPH H. KRAUS 

(Continued front page 9) 

years  B.  C. , would  be  in a state 
of  perfect  preservation. 
Trained chemists are now working in a 

laboratory located in the tomb of Seti II 
close to that of Tut-ankh-Atnen, where the 
work of preservation is in progress. 
The word mummy is a term applied 

to the body of a human being, fish, reptile, 
bird or other being preserved by bitumen, 
spices, gums, natron (sulphate, carbonate 
and chloride of sodium) or other sub-
stance. It is derived from the arabic word 
meaning bitumen. 
The Egyptians held that life would 

return again into the same body.  The 
reason that many of the organs in the 
body were removed and either wrapped 
with the body or placed in separate urns 
or even according to some authorities 
were sunk in the local river appears to 
have been part of a religious ritual. 
The writer does not hold that any of 

the organs were disposed of, because hap-
piness in future life depended on a com-
plete body. This could obviously not oc-

cur if portions were left in the river. 
These internal organs were thought to 
be the cause of all sin and were removed, 
washed and prayers were said over the 
entrails. 
After the death of a wealthy Egyptian, 

the members of his family smeared their 
faces with mud and wandered about the 
city.  Bare to the waists and with their 
clothes held 'high they would beat them-
selves.  After this was done, they would 
carry the body to the embalmers. Here they 
were shown the three methods of em-
baltning. 
In the first of these, the brain was 

removed by means of a hook made of 
iron, through the nostril, so as not to 
damage the facial appearance.  Those 
portions not accessible with the hook 
were removed with drugs, (a very good 
idea inasmuch as the brain undergoes 
decomposition quicker than any other 
part of the body). All incision was then 
made in the side and all organs within 
grasp were removed.  In some mummies, 
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the heart was not removed, in others 
which 'have been examined, sharp cuts in 
the aorta indicated that a knife was used 
in its removal. The abdomen was then 
rinsed and washed with palm wine, (to 
cleanse it of sin) and tilled with powdered 
myrrh, cassia and other perfumes, and 
then was sometimes sewed up again, but 
more often it was not sewed up at all. 
It was now steeped in natron for seven-

*  ty days, it being against the law to steep 
it longer, and at the expiration of that 
steeping period, it was washed and 
wrapped in bandages of linen cloth, 
smeared with gums which the Egyptians 
used in the place of glue. The bandages 
used for wrapping were from three to four 
inches wide and front thirty inches to 
twelve feet long. After the relatives re-
ceived the body back, it was placed in a 
wooden case made in the likeness of the 
god Osiris, and was placed in the sepul-
chral chamber in an upright position. 
A second method of embalming, iden-

tical with the first except that a bodily 
incision was not made, was to fill the 
abdomen with oil of cedar, no incision be-
ing made, but a pump was employed for 
this purpose. The mummies found before the 
eleventh dynasty, fall to dust the moment the 
sarcophagi are opened.  When so opened, 
there is a slight smell of the bitumen. 
Those of the eleventh dynasty are brit-
tle to the touch, and fall to pieces easily. 
The bodies are carelessly wrapped and 
covered with a large sheet. Those of the 
twelfth dynasty are dark and dry, al-
though the bandages are rather firmly 
fixed.  From the thirteenth to the seven-
teenth dynasty they are black. dry and fall 
to pieces on touch if found in Memphis. 
Those located at Thebes are yellowish, 
having polished nails on hands and feet. 
The limbs of these mummies still bend 

in all directions without breaking: the 
bandages are applied carefully and daintily. 
Ire desire to express our thanks to Dr. 

Charles IV. Mead of the Museum of Not:d-
rat History, and Mr. Stove of the Kny-
Sehe.rer Company. who have assisted in 
waking this experiment a success. 

Broadcaqting Co m-
plete Operas 
By LLOYD JACQUET 
0 ',Him/h.,/ ti,,,, 1,,,,qc 45) 

and facing the orchestra and audience, in 
the orchestra pit.  Two microphones are 
placed to the right and left of the prompter's 
box. These microphones are connected to a 
small control switch box, and by means of 
switches, either microphone, or all of them 
may be connected in circuit. 
From the control box, the impulses picked 

up on the stage are sent through a speech 
amplifier, which is usually located tinder 
the stage. The output from the speech am-
plifier is fed into the Western Union wires, 
which connect directly with the station. 
On top of the manufacturing building, 

the impulses are amplified again, because they 
were weakened in their underground, subma-
rine and air trip before they reached their 
first stop on their lengthy journey.  By 
means of the station voice amplifier and of 
the intermediate modulator tube, the orig-
inal electrical impulses picked up on the 
stage of the opera house are magnified so 
that they can now be supplied to the five 
powerful modulator tubes, of 250 watt rat-
ing each.  This energy, which is perfectly 
modulated, goes to the oscillator tubes. 
These four tubes supply 1000 watts of power 
directly into the radiating system.  Direct 
communication by telephone with the an-
nouncer in the theater is useful for an 
exchange of information on adjustments on 
both ends which will result in perfect broad-
casting of the subject. 

If He Had Passed It Up 
He would still be a laborer at $2.00 a day. No money, 
nothing ahead but hard work, longer hours—and regrets. 

But He Didn't Pass It Up.  He decided to learn 
MECHANICAL DRA W' NC.  He buckled down 
to work with the Columbia School of Drafting. 
NVhen he had a quiet half hour to spend he spent 
it—as a wise man spends money--to get full re-
turns. 
Made $275 Extra in 3 Days.  He recently received 
$275 for one drawing that only took him three days 
to draw. 
Now How About You? Are you working tip hill or 
down?  Coma the money in your pay envelope 
next pay day.  You'll find the answer there. 
Make $35 to $100.00 a Week.  We will train you 
to he an expert draftsman in your spare time at 
honie by mail. There's lots of room for you if you 
act now. 
Promotion is Quick.  WE'LL QUALIFY VOLT 
for a high-salaried position in the drafting field and 
keep you in touch with openings for draftsmen in 
the big machine shops, industrial plants and United 
States Government departments.  Men who start 

What You 
Practical Problems.  Volt arc carefully coached in 
practical drafting work. 
We Help You Get a Job. We help you get a posi-
tion as a practical draftsman as soon as you are 
qualified. 
Free Training as a Drafting Specialist.  Alter 
-mpleting the course in mechanical drawing we'll 
1rain you free in your choice of one of our special 
ketiVe courses. 
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as draftsmen are often advanced to Chief Drafts-
man, Chief Engineer, Production Manager and 
SO 011. 

Get the Right Training.  Mr. Claflin, the founder 
and director, stands personally 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 stu-
dents 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 opportunity to make real money.  Don't go 
looking for a pair of scissors.  Tear the coupon 
off and mail it right now. We have a special offer 
for those who reply promptly.  Get started now. 

Get FREE 
Draftsman's Equipment.  We give you Free a full 
set of drafting equipment as shown in the picture 
below. 
Consultation Privileges.  You are free to write us 
any tune for advice and suggestions regarding 
your success. 
Diploma.  The diploma we give you on completing 
the course attests to your proficiency as a drafts-
man. It is an "entering wedge" to success. 

Free Subscription to Draftsman's Publication "The Compass" 
U. S. Civil Service Commission Calls for Draftsmen 
A few of matey positions onstaxtly open in Garrett-
meet departments. 
Salaries are starting salaries, subject to increase. 
Practically all of them carry a bonus of $240 a 
year additional. 
ARCHITECTURAL DESIGNER—$4,000. 
CHIEF DRAFTSMAN  (Aeronautical) — Naval 
Aircraft Factory, $15.04 per day. 
AERONAUTICAL DRAFTSMAN —Field Service 
of Navy Department, $5.20 per day to $12 00 per 
day. 

Free B o o k Send in this coupon 
today.  Immediately 

on receiving it we'll send you our book, 

"Drafting — Your Success."  It tells you 

all about our new method of teaching me-

chanical drawing and gives full details of 

our offer. 

COLUMBIA SCHOOL OF DRAFTING 
ROY C. CLAFLIN, Pres, 

Dept. 1998, 14th & T Sts. 

FREE Drafting Outfit 
We give you free with your course this 
professional drawing outfit. It's yours to  
keep. 

Washington, D. C. 

FREE BOOK COUPON 

COLUMBIA SCHOOL OF DRAFTING 
Dept. 1998, Washington, D. C. 

Enter my name for a subscription to "The Compass" 
and without obligation to me, please send me your 
illustrated-book on Drafting, telling how I can secure 
your complete home study course and your help in 
securing a position as Draftsman. 

Name 

/12 / I Address   

City   State   
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 1,1  c Scranton. Penna. 

Without cost or obligation on my part, please tell 
ine how I can qualify for the position or in the sub-
ject before which I have marked an X: 

BUSINESS TRAINING DEPARTMENT 
D Business Management  "Salesmanship 
Indust Oat Management  Advertising o I ersonnel Organization 
'Prank Management 
Business Law 
Banking and Banking Law 
Accountancy (Inc. C.P.A.) 
Nieholem Cost Accounting 
Bookkeeping   

p Private Secretary 
OBusiness Spanish  French 

TECHNICAL AND INDUSTRIAL DEPARTMENT BElectrical Engineering  p Architect 
Electric Lighting  Blue Print Reading 
Mechanical Engineer  Contractor and Builder 
Mechanical Draftsman  Architectural Draftsman 
Machine Shop Practice  Concrete Builder 
Railroad Positions  Structural Engineer 
Las Engine Operating  Chemistry  0 Pharmacy 
Civil Engineer  Automobile Work 
Surveying and Mapping  Airplane Engines 
Metallurgy  0 Radio  Agriculture and Poultry 
Steam Engineering  Mathematics 

Better Letters 
Foreign Trade 
Stenography and Typing 
Business English 
Civil Service 
Railway Mail Clerk 
Common School Subjects 
High School Subjects 
Illustrating 

Name   

Street Address   

City  State   

Occupation   

Persons residing in Canada ehoold send this coupon 
to the International Correspondence School, Canadian, 

Limited, Montreal, Canada. 

v,  4 
14, 

The World's Most 
Famous Coupon 

You have seen it in the magazines for 
years —this world-famous coupon of the 
International Correspondence Schools. 

It is just a little thing in size, but 
mighty in possibilities.  For it has been 
the means of bringing advancement and 
more money to thousands upon thousands 
of men in all circumstances and in every 
part of the world. 

Can you still turn away from Oppor• 
tunity?  Can you still go on, putting in 
your days at the same old grind, getting 
the same pay envelope with the same 
insufficient sum, when such a little thing 
can  be the  means of changing your 
whole life? 

Make up your mind right now that 
not another day shall pass until you find 
out what the I. C. S. can do for you. 

The first step is to choose the work 
you like best in the coupon ABOVE and 
mark and mail it here and now. 

INTERNATIONAL CORRESPONDENCE 

SCHOOLS 

Box 6193-C, Scranton, Penna. 

EARN moNEy 
AT HOME 

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 Directovaph 
system, pay you cash each week and guarantee you 
steady work. Write for full particulars and free 
booklet. 
WEST-ANGUS SHOW CARD SERVICE LIMITED 

Authorized Capital $1.250.000.00 
67 Colborne Building  Toronto, Can. 

You can be quickly cured, if you 

SSeenndd  10 rents for 288-page book on Stammering and 
Stuttering. "Its Cause and Cure."  It tells how I 
cured myself after stammering 20 yrs.  B. N. 60111 " 
790 Bogus Bldg.. 1147 N. III. St., 

Man's Chances Again5t iinsects 
Iy FVAN CALVIN W ATERBURY 

(Continued from page 14) 

the rats, through their fleas, brought bubonic 
plague.  Thereupon the Governments of 
Britain,  Russia,  France and the  United 
States sought the advice of their entomolo-
gists, who had to undertake their work on 
a vast engineering scale.  Even the stu-
pendous service of exterminating the yellow-
fever mosquito in Cuba and the Panama 
Canal Zone by General Gorgas, with all the 
fame it brought him, had failed to dawn 
on the nations as a mere vanguard skirmish 
in a war of extermination waged by man 
against multitudinous species of insects. The 
destruction of the handles of the tools of 
sappers and miners in the Crimean War by 
Lyctus beetles had been forgotten.  The 
Bureau of Entomology at Washington, just 
after the American declaration of war, mob-
ilized a co-operative reporting service among 
all the Federal and State entomologists, in 
the forest services and agricultural experi-
ment stations, in the weather offices and in 
college faculties. The result was something 
like a census of insect damage and pros-
pects. 

The desert breeding-places of the grass-
hopper are a menace, because of the prohib-
itive expense of carrying insect-warfare into 
the inarable tracts of the Western Desert 
States. In the warm sand, among the sage-
brush and cactus, the female grasshopper 
lays 1,000 eggs or more at a time.  She 
thrusts her "telescopic" tail, or abdomen, 
into the soil and deposits her eggs in a sac, 
or "pod," formed of a glutinous substance 
furnished by her.  This sac is sealed when 
full of eggs.  Sometimes the eggs are laid 
in plant-crowns, 2,000 eggs being found in 
the crown of a single alfalfa plant in Cali-
fornia.  Laid in late summer or early fall, 
the eggs are hatched in the spring, or even 
in February, in Southern and Southwestern 
States.  Except for being wingless and 
smaller, the young grasshoppers are like the 
old ones, their appetites being about equal. 
There is no larval or pupal stage.  They 
are preyed on throughout their life-history 
by certain flies, wasps, beetles, toads, liz-
ards, snakes, chipmunks, gophers, prairie-
dogs and skunks. But not all these allies of 
man can prevent a plague of grasshoppers 
after two successive dry years. 
Kansas had been overrun with grass-

hoppers in the years 1911-1913, when the 
German army was being mobilized to exter-
minate potato-bugs and protect crops against 
"Der Tag."  Then, as now, the American 
peace-time army was too small to spare a 
corporal's guard for such service.  The 
Government entomological survey in the fall 
of 1917 discovered the imminence of another 
grasshopper outbreak fully as bad.  This 
materialized the next season, but was met 
by  extensive  co-operative  preparations. 
Thousands of pounds of white arsenic, 
mixed in hundreds of tons of bran, were 
distributed over eight counties, to the saving 
of 113,000 acres of wheat, worth some 
$3,000,000. 
Though the wonderful Bureau of Ento-

mology is alert in peace-time as in war-
time, it has been greatly handicapped by 
small appropriations and lack of public in-
terest, except during the war emergency. It 
has put forth a remarkable literature of pre-
ventive plans and measures.  Its contribu-
tions toward winning the war were long to 
tell.  Fleas infesting cattle can carry to 
man the deadly bacillus anthrax. Bed-bugs, 
in common with fleas and body-lice, bring 
and transmit the infantile Kala-azar of 
Northern Africa and Southern Europe, re-
lapsing fever of Africa and Europe, tropical 
sore, and possibly leprosy, among other 
diseases. 

An example of the difficulties of war on 
pestilential insects is afforded by the case of 
mosquitos.  General Leonard Wood makes 
the extermination of malarial mosquitos in 
the Philippines a major condition of his 
resignation.  Judging by the results of 
his Cuban administration, his mosquito war 
is likely to be more effective than the mos-
quito wars recently declared in New York, 
New Jersey, and elsewhere.  Malarial mos-
quitos in New York are statistically shown 
to be more destructive to human life than 
thugs. Even the health and lives of gallant 
naval men taking care of the laid-up men-
of war in the Hudson are much imperilled. 
Most hopeful is the increasing scope of 

the Rockefeller Foundation's co-operation 
with various State authorities and many for-
eign governments against malaria and yel-
low-fever mosquitos, judging by its effective 
work in Mississippi, Louisiana, and Arkan-
sas.  Mosquitos have to be attacked in the 
larval stage, the eggs being hatched in water, 
though the mosquito does all its mischief 
in the adult stage.  Eggs are laid in the 
autumn at some water's edge, or preferably 
on grasses or sedges of ponds. Thence, the 
next spring, are hatched the larva, known 
as "wrigglers." These soon become pupa, 
whence the mosquito takes wing into a 
new element.  But new broods are hatched 
and grown every fortnight all summer. 
Every cow-track and dead-furrow become 
mosquito breeding places after rains. So do 
old cans left to catch rainwater in back-
yards and alleys.  About the only handicap 
the mosquito has is that it is a poor migrant, 
the malaria mosquito seldom flying over a 
mile and the yellow-fever species seldom 
over half a mile.  The venom is not na-
tive, but consists of a protozoan parasite 
called the plasmodia, which reproduces by 
division. Science has not ascertained where 
this poison organism originates, or where 
the mosquito acquires it, except from in-
fected persons.  The mosquito's bite is 
harmless until a malarial patient is bitten, 
all the biting being done by the female of 
the species. When thereafter it bites a well 
person the minute plasmodia ensconces it-
self in a red corpuscle. There it grows to 
full size, disc-shaped, and then divides into 
segments like the slices of a pie. Each seg-
ment becomes a new plasmodia and attacks 
a new red corpuscle.  Taking quinine kills 
out this parasite and sterilizes the red cor-
puscles of fever.  In no other way can 
malaria be cured.  The object of warfare 
is to destroy the mosquitos' breeding-places. 
Drainage is effected where possible. Often 
a pool or marsh can be blasted with dyna-
mite and drained underground, through the 
broken hard-pan. Drainage is the main de-
pendence in sparsely settled districts. 
The cost of oiling water-surfaces to kill 

larva, as the yellow-fever mosquito was 
conquered in Havana and the Canal Zone, 
tends to become prohibitive.  Oiling ponds 
is effective only temporarily in many cases, 
the lakes and ponds in the vast marshes of 
the Gulf States, for instance, being too large 
and grassy.  Rain breaks up the oil-cover 
and wind blows all the oil toward one shore. 
So such waters are stocked with top-feeding 
minnows (gambusia affinis), which devour 
the wrigglers as the latter swarm to the 
surface to breathe.  But the minnows can-
not reach the mosquitos hatched in the high 
grass near the shores.  As moppers-up of 
these lurking-places, milch cows have been 
mobilized. Pastures are fenced off, reaching 
to the water's edge, and by keeping the grass 
closely cropped, the cows devastate the 
enemy's last stronghold. Gassing mosquito-
marshes at night from air-craft, destroys 
mosquitos, but also bird- and plant-life. 
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AIrt Under- em 
Pleasure Trip 
ourinum from Palle 10) 

front of the sled.  Thy air hose, as stated 
before, entered through the nose of the sled, 

4  which received fresh air pumped from the 
tow boat at the surface. 
As a matter of fact, the air supply could 

be cut off completely, there being a sufficient 
quantity of air in the tank to permit the 
passengers to ride comfortably for at least 
a half hour. The air hose, however, served 
to keep the supply of air in the sled below 
the surface in a satisfactory condition, so 
that a rapid exchange of passengers could 
be made through the entrance and exit with-
out stopping too long for aeration. 
Should anything happen to the air hose, 

that is, if it should perchance be cut, a valve 
automatically closes that port. The exhaust 
blower which blows the air out of the com-
partment into the water, creating a stream 
of bubbles in the path of the vessel, also 
ceases to operate when the air supply is cut 
off.  This motor is driven by storage bat-
teries housed beneath the floor of the Sub-
sea Sled.  So cleverly has this amusement 
been designed, and so carefully has its 
weight been reduced, that it is possible to 
float the sled at any time by simply blowing 
out the ballast tanks. So should an accident 
occur, whereby the cables towing the sled 
would be severed, the operator below the 
surface merely turns his valves, blows out 
the ballast tanks and rises to the surface 
of the sea, where he can be picked up and 
towed to shore.  Additional safety factors 
are found in the form of two buoys. These 
hold within them a reel of hose and a reel 
of cable, secured to anchor bolts within the 
vessel.  Should the Sub-sea Sled become' 
lodged within rock crevices, or become en-
tangled with a wreck, the operator pulls thy 
emergency release which sends the floats to 
the surface.  Storage  battery controlled 
pumps now draw air into the submerged 
chamber from above.  The wrecking crew 
will come along and fasten their derricks to 
the cables of the buoy and raise the sled 
without any difficulty, even before the pas-
sengers below the surface have had a chance 
to become excited.  Oxygen tanks are fur-
ther found within the sled, so that should 
all other agencies fail, the passengers still 
have recourse to a supply of oxygen, and 
hard tack is shipped as well as water sup-
plied in storage tanks for extreme emergency 
uses.  It is evident, therefore, that the de-
signer has spared no pains in building a 
device which will be economical in construc-
tion and which possesses the acme of safety. • 
Looking through the port holes of un- • 

breakable glass, we can see the beauties of 
the ocean revealed to us. There are about 
sixty passengers in this cigar-shaped car. 
some of whom are pressing their noses 
against the glasses, so as to obtain a better 
view.  The searchlights above each of the 
portholes send out their rays of light through 
the relatively clear waters, leaving shafts 
of brilliantly illuminated sand which die out 
in a veil of fog-like haze as the penetrability 
of the light rays becomes weaker.  At first 
we pass over a sandy bottom interspersed 
here and there with a few rocks.  Then a 
vast sea-garden looms before us, ferns, sea 
anomes, sea weeds and other foliages are 
being gently swayed by the currents. We arc 
brought alongside of the floating dock, the 
water-tight door is opened, and we emerge 
from the most interesting trip below the 
level of the sea which any amusement pro-
prietor has offered, confident that we shall 
take the trip again before the day is done. 
At least we fondly hope so. The reason is 
that the device has as yet not been built. 
But we have hopes. 
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Greatest Pay-Raising Set of Electrical Books 
Published. Cost Only 19.50 in Ten 

Easy Monthly Payments 

We can afford to make this remarkable offer, because 30,000 men 
in electrical work of one kind or another who have sent for this 
"work-shop, shirt-sleeve set" of electrical books, have seen it to 
their interest to keep the sets we have forwarded for inspection 
and to make the easy monthly payments. Very few, even among 
men of years of electrical experience, are willing to send the 
Croft Library back. 

Here is one specimen of what thousands of pleased purchasers 
say: 

"In an attempt to express myself about Croft's NEW 
LIBRARY OF PRACTICAL ELECTRICITY, I have never 
seen, and do not believe there was ever printed in the Eng-
lish language, a more comprehensive set of books.  It is a 
library that is just as valuable to the novice as to the expert, 
because it is all practice." 

G UY H. PEIFER, Chief Electrician, 
Doplan Silk Corporation, Hazleton, Pa. 

Absorb in Your Spare Hours 

The Croft Library will answer, or help you to answer, the hundreds 
.1 practical questions about electrical practice that continually arise. 
There is an old saying to the effect that "the best taught man is the 
self-taught man."  Here is your chance to add to your daily experience 
just what you lack.  Experience is a tine old teacher —the very best— 
but there are different kinds of experience. yours and the other fellow's. 
Exansine a set of these great books, free of obligation.  Keep them 

handy in your room.  Slip one in your pocket when you take the 
train or the trolley-car.  Get a new fact every day and in a few years 
you will be a broadly informed electrical man. 
Eight handy volumes, printed in clear type on thin but tough paper, 

3.000 pages, 2,100 illustrations.  Bound in red keratol, well indexed. 
The biggest electrical book-bargain you ever had presented. 
On such terms as those named in this offer, you have no excuse for 

trying to get along without Terrell Croft's assistance.  Your set is here 
awaiting the receipt of the coupon form above. 

McGRAW-HILL BOOK CO., Inc., 370 Seventh Ave., NEW YORK 
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I9e2W3  OLIVER 
E„l'irVe Standard Keyboard 
Send for catalog and free trial offer on the new Oliver. 

the 1923 Model-the "Quiet Speedster." It is equipped with 
the standard 3-row keyboard which any typist can operate, 
without practice, without loss of speed  output. It is the 
typewriter to learn on, because easiest, and once mastered 
you can operate any make of standard 3 or 4-row keyboard. 

3 Striking New Features 
Standord 3-row Keyboard—The Oliver is now for the 

As first time equipped with the standard 3-row keyboard. 
If you have used any other make of typewriter you can now 
write on the Oliver better and faster, for the 3-row keyboard 
is the fastest of all. Easiest for beginners to learn on. 

Extra Quist Action —Gone is the rattle and bang of 
sIG the old-fashioned machine. 

4.0 
Velvet-Ilk. Touch—Quick action and light touch make 
this the fastest of typewriters. Easiest on nerves and 

linger-tips. 

Save from $25 to $50 
Write to us and let us show you how and why we can 

save you from 825 to 150, or mo m, on the highest type of 
standard typewriter. The 1923 Oliver. It is fully explained 
in our catalog and information. We can prove to your com-
plete satisfaction that no business man can afford to pay 
$100 or more for a standard typewriter when he can get an 
Oliver at a so much lower price. 

A WEEK'S FREE TRIAL Send the cou-
pon below 

for full details of our free trial offer. We send you-abso-
lutely free -a new "Quiet Speedster"-the 1923 Model. Try it 
for a week. Test it every way you know how. If you want 
to keep it you can pay on the easiest sort of terms. If not 
delighted, simply send the typewriter back. There are no 
strings to this offer. Send now for full information about 
this remarkable demonstration offer.   

Oatalog Free  I  The Oliver Tyne-
Send :a postal or mail the  •  writer Company 
coupon  for our free  F 1175 011iferTyps wIts• Bldg. catalog. It tells you all CHICAGO. ILL. about the new 19M Model 
-the"Quiet Speedster"-  • Without obligation, send me 
and explains howtosave  booklet on the New 'Quiet 
$26 to $50 on an Oliver.  S  Speedster" Model No. II ; full 
Get the facts on the  g  details of your free trial offer 
week's f ree trial offer •  and cash and easy payment 
and the low terms.  •  plans. 
MAIL COU-  • 
Pon Novi M r.  Name   
THE OltVER  *  Address   

TYPEWRITER CO # 
175 Oliver  #  City   

TYPerwrIter Bide S  
CA M P  State   

ONLY Bw• • rings You a Genuine 

UNDERWOOD 
Latest model. Genuine Shipman-Ward Rebuilt. All 
worn type replaced with new ones. In appearance, 
style, class of work and length of service it will give, It 
compares exactly with a brand new machine. Listed 
far below factory prices. Guaranteed full Ave years. 
Unexcelled easy payment proposition. 

FREE Book 
Tells How! 
Send the coupon below for free 
copy of our big typewriter 
book giving inside facts about 
our famous rebuilding proc-
ess. Full Illustrations 
Every step explained. Get your 
copy today. Shows you how 
we esn save you real money. 
Write now Thera Is Po 
obligation. 

Shipman. 
W ard Mfg. 
Company 
Chicago 

our 

Shipman- Ward Mfg. Co. 
gleh Shipman Bldg.. Chicago 

Please send me a copy of your big 
typewriter book am illustrated and 

described above. 

Name 

Street and No. 

State.  ...... 

How, W hen and W hy 
Does E lectricityKin? 

By M. McCABE 
(Continued from page 13) 

Ii11111111111111,1111M11111.114 I 

gilr en voltage which might be summed up 
as follows: 

Voltage, 
Frequency, 
Resistance o ody (skin wet or 
dry), 

Resistance o ontact (small or 
large area 

Time curren is passing. 
These factors a all more or less inter-

dependent on one a ;other. 
The effect of the  current in passing 

through the body is to produce muscular 
contraction and pairalysis of the brain, as 
well as of the vo ntary and involuntary 
organs. -Should  th not result there is 
likelihood of the fknctions of these organs 
being interfered  th and a mental and 
physical deficiencytor even total inability 
resulting. The cu  nt likewise decomposes 
the blood and causes an increase in the tem-
perature of the body to as much as 128° F. 
or greater depending upon the drrent dis-
sipated in the body. The pupils af the eyes 
are dilated and the optic lens is fractured. 
A microscopic examinatidn of the blood 

will usually prove if death is•due to elec-
trocution or other causes when there is any 
questiog as to the cause of death. 

.• ,•.: • • i•wirT,,,,tili•,,iiitii.,,,,i•mtitmmonnillmtmtnrnmmemonnn,, tri,•••...,,,,,,, IIITMT. 

Another StepTo-
wards W hole Truth 
About Evolution 
By ROS WELL S. BRITON 
(Continued front page 381 

The seemingly strange thing, however, is 
that the fossil does not crack also.  It is 
the quickness of the operation that accounts 
for that.  The heat of the flame, intense 
though it is, is not given time enough to 
penetrate through to the fossil.  And the 
cooling drop of water does not touch the 
fossil at all. 
The more intricate and complicated the fos-

sil, the greater is the advantage of this 
method.  For larger fossils, the flame-and-
water treatment of course has to be re-
peated until the entire surface has been 
cleaned of rock formation. 
The old method of cleaning fossils is 

chiseling and scraping. At best, the fossils 
arc damaged to some extent in the course of 
this sort of cleaning, and too often valuable 
specimens are badly cracked or shattered. 
Paleontologists are familiar with the dis-

appointment of breaking priceless fossils in 
the last moment of cleaning them, after the 
fossils have been excavated and shipped 
from the far corners of the earth, at great 
expense and often with much physical hard-
ship. 
The new method of the California Acad-

emy of Science does away with the risk of 
breaking the fossils at this crucial stage, 
and makes it much easier to get the fossils 
in shape to be studied and reconstructed. 
Most of the great museums and endowed 

scientific institutions and large universities, 
of the United States and England and some 
other countries, have expeditions of research 
scientists exploring and digging in various 
parts of the world, where geologic forma-
tions are such as to indicate that fossils 
may be found which may reveal some secrets 
of the early stages of human evolution. 
This new method of cleaning fossils re-

moves one great hazard in the long and 
toilsome process of gathering and cleaning 
such fossils for the light they can shed on 
matters of early natural history that still 
remain unknown or unproved by concrete 
evidence. 

Why Good Dancers 
Are Popular 

Every env admires anti 
wants to dance with the 
person who knows the 
latest steps.  There is 
no need of being a wall-
flower!  Arthur Mur-
ray, America's foremost 
dancing teacher, has 
perfected a wonderful new 
method by which you can 
learn any of the newest 
steps in a few minutes and 
all of the dances in a short 
time.  Even if you don't 
know one step from an-
other. you ran quickly 
and easily master any 
dance without muffle or 
partner. right in your 
own home.  Your suc-
cess is guaranteed. The 
Vanderbilte and scores 
of socially prominent 
people have chosen Mr. Murray as their dancing instructor. 
More than 90,000 people have learned to become popu-
lar dancers through his easy learn-at-home methods. 

Wonderful Tango Free 
To show you how easily and quickly you can learn 

his new way, Arthur Murray hes consented to send 
for but a limited time, a special course of sixteen dancing 
lessons for only 51.110. Three lessons of the wonderful 
French Tango, as danced by Rudolph Valentino in the 
"Four Horsemen," will be sent absolutely Free.  This 
extraordinary offer Is made to prove you will enjoy learn-
ing the newest steps in the privacy of your own home — 
without onlookers to embarrass you. 1 ou need not send 
any money now.  When the postman hands you the 
16-lesson course and the fascinating FREE Tango stein. 
Just deposit El with him, plus a few cents postage, in 
full payment. If you prefer, you may send the dollar 
NOW.  If within five days you are not delighted, re-
turn the lessons and your money will be promptly 
refunded. This unusual offer may not be made again. 
Send today for the Pi-leanan course, to be mailed prompt-
ly, in plain rover.  Learn at home and surprise TOUT 
friends. Act now and he an accomplished dancer soon. 
ARTHUR MURRAY, Studio 748 -290 Broadway, N. Y. City 

introducing the Ne w Nun A uto matic R eg-
ulator and Ti mer for Ford Cars. Gives pro-
per spark auto matically for every speed of 

motor.  Does away with 
gSpark Lever. Back-kick 
I m possible-Insures in-
stant start In all weather. 
Prevents fouling of spark 
plugs and forming of car-
bon. Engine remains clean 
giving more power on hills, 
more speed on level roads 
at less cost.  Grease, dirt 
and waterproof-Fully 
guaranteed. Sold on 30 days 
trial.  Retail prim $.60. 

Large income for active workers. Tremendous 
sales opportunities. Every Ford owner will buy. 

AUTO SUN PRODUCTS COMPANY. 
Dept. 31  Cincinnati, Ohio 

men with training are in de-
Electrical mond. For more than a quar-

ter of a century thin school has 
been training men of ambition and limited time for the 
electrical industries.  Condensed course In Electrical 

enables grad-
Unica to se-
cure good 

positions and promotions. Theoretical and Practical Elec-
tricity. Mat hematles.Stearn and Gas Engines and Meehan-
teal Drawing. Students construct dynamos. Install wiring 
and test electrical machinery.  Course with diploma 
complete 

t il t equipped fireproof dormitories, dining 
hail, laboratories, shops. 

Free catalog. 311th year opened Sept.27,1982 
BLISS ELECTRICAL SCHOOL 

log TAKOMA AVE.. W ASHINGTON, ID, C. 

Engineering 

In One Year 
Over 3000 men trained.  Thoroughly 

YO UR  O WN  B ATTE R Y 
You can do ft-without removing your 
battery or even disconnecting terminals. 
Toe Valley Batton 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 8,  ST. LOUIS. KO. 

VT 1 TUBES 
Genuine Western Electric 
Detector and Amplifier 

Tubes $ 7.'19 
FINCH RADIO MFG. CO. 

303 Fifth Ave.  New York City 

W H Y N O T sa'nedndrag°,1"teriSnugmat! 
terflies. Insects? 1 buy hundreds c,f kinds for 
collections. Some worth $1 to $7 each. Simple 
outdoor work with my instructions, pictures. 
Price-list Send 10c not stamps) for my illus-
trated Prospectus before sending butterflies. 
Mr. Sinclair, Desist In Insects, Dept. 33, Ocean Park, Calif. 

r 



Science and Invention for May, 1923 (19 

A Chemistry Laboratory for $7.00 
Think of it, fellows! Here is a real chemistry outfit with regular 

chemical apparatus that performs those fascinating, actual chemical 
experiments. 

This outfit is not a toy, put up merely to amuse, but a practical 
laboratory set, with all the chemicals,. apparata and reagents Neces-
sary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry.  With this outfit we give free a book con-
taining a Treatise in Elementary Chemistry, useful data and re.cipes. 
and 100 instructive amusing experiments. 

DESCRTIPTION OF THE 
en 

The outfit cons' ts of forty-four 144i chemi-
cals all C. P.  (cTiemical purel put up in rip. 
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 I mostly one to two ounces, enough to 
make dozens of experiments with each. 

The apparats furnished are all of the best 
obtainable  make  and  of  standard  :aboratory 
size and shape.  17 pieces of apparata furnished 
with this outfit. 

The  instruction  book  is • real  Chemistry 
Course for the Beginner.  Some of the Contents 

OUTFIT • 

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 IGerman War Gas); how to bleach cloth 
and flowers; how to prucHic,r oxygen and hydro-
gen: how to make chemical colors; hovr to test 
acids and alkalies, and hullodreds of interesting 
hints and formulas. 

9-•- 3111131;11 - • 
5 Instruction Book _  - 

CHE MISTRY 

1CHE MIC AL EXPERIMENTER 

L (0 LaaMAYORY M ir 

r1:4' 

Every Fellow W ants 
the 

Instruction Book 

A MLEATHE Cm ELEMENTARY 
LIACfRiCirt 

ICA OsetriuJ Expseinwas 

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 • 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 • great many more apparatus 

can be built actually and effectually. 
With the instruction book we furnish one hundred experiments that can le 

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 *salt contains 114 separate pieees 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 

Boys Electric Toys- outfit as described, $7.00.  Immediate shipment. 

SEND FOR YOUR SET TODAY 
RE ME MBER 

JUST CLIP THE COUPON—DON'T SEND MONEY 
ELECTRO IMPORTING CO., 233 Fulton St., New York City 

ELECTRO IMPORTING CO., 
233 Falls. St., New 'tort. 
Please  send  Inc  by  express  THE 
CHEMICAL LABORA TORY.  If I dnn't 
like It I need is.; octopi It.  If I want 
It I only oar IT 00 Woe the  few  cants 
express charge. 

S &  5 2,1 

ELECTRO IMPORTING CO.. 
233 Fulio• St.. Now Tart. 

ELF.CTRIC TI)', it  If I don't like It I 
Please semi me by express THS HOT 'S 

need not accept It  If I want it I only 
pay  $7.05  plus  Oho low penis exprom 
diorite. 

S. & I. S 23 
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BUILD YOUR SET WITH BARAWIK  STANDARD 
PLATE CIRCUIT  "B"  BATTERIES 

To can make reel impinge 
on those batteries.  Don't 
pay more.  We guarantee 
there to equal any on  the 
market regardless of price 
Absolutely offers.  kY.tra 
long life. 
KIN Signal Corps too, 

smell else, 15 mite. tl % volts. ROO ...SU 
1(104 Variable Large Nary size, 6%Rix3 inches 
5 taps, giving range from 16% to 22% volts in 
1% volt step. Koh  $1.80 
KISS Combination TatWO 45 volte 30 rel. 
13x4s3 battery. Tapped to give 45. 22%. 21 . 
19 %, 19 and 14% volts.  Handles both de-
tector and amplifier tubes. Each  $3.55 

HOMECHARGER 
TTERY  CHARGING  RECTIFIER 

Charge 3-our battery at home over 
night for • few cents.  Simply con-
nect to any 110 volt 60 vele light 
socket, turn  on current and reetiller 
does the rent automatically.  Will 

work for years with-
out attention. Simple 
connections.  Gives • 
tapering  charge 
which  batteries 
should  have.  You 
can  make it PP • 
Profit charging YOU! 
friends'  auto  bat-
teries. Long onneet-
ins cords with pair 
of battery clips  

Prime are Tosellocleilen Paid 
1(201 For 0 volt better,  $13.115 
1(2113 For 12 volt battery    13.95 

STORAGE "A" BATTERY 
• ••117 Pah 

penally 
for radio orrice. Guar-
anteed for throe year. 
Properly eared for will 
give many more years 
of orrice for filament 
lighting.  Made of best 
new  materials.  Full 
opacity. The best bat-
ters Imy on the market. 
Try one of these bat-
teries on your set for IS 
Offs.  If at the end of 
that Unie you are not 
fully satisfied with the battery return it and 
ye mill refund the purchase price. 
1(194 6 volt. 40 ampere she. Each... .1110.118 
KIP 41 volt, RO ampere rise  Each. ... 12.511 

BATTERY CLIPS 
KIN Two for  2114 
Clip onto storage bettor 
terminals.  lead  coated. 

Make positive non-corroolo contact at all 
limo. 

WIRE CONNECTING CLIPS 
K1119 Per dozen  Ps 
Small connecting clips for (M kt-  

ly fastening lends onto binding 
posts, etc.  Handy and useful. 
S'yery rediolst should have at least • doom.   

PORCELAIN BASE SWITCHES 
Fin,  white  porcelain 
bases.  Connor contacts 
and  blades.  Can  be 
used  as  antenna 
switches. 
KUM Single  Pole 
Single Throw. 
Each  211Ie 

K M Single Pole Double Throw.  Each  12e 
K3O4 noble Pole Double Throw.  Each .50. 

FILAMENT CONTROL RHEOSTATS 
Creeloy-Wound  an  vulcanised 

(2T - ) ?beri,..tinirltkob.to  any  Panel  
KIN1 Each   45e 

liest  eds.  Mei heat resisting 
Ilene.  Diane. 2% In.  O W  I % 
amp.  Resist. 6 ohms. 1% in. 
knob with pointer. 75c value. 
11(132 Each   454 

ii 

POTENTIOMETER 
Mune style as above thenciat Gives live "11-
battery adjustment Reshtence 2110 or 300 elessa 
KI33 Each   Ps 

VERNIER RHEOSTAT 

of "A' battery current. A ne-
,t. Gives exceedingly fine control 

roans for best receiving molts. 
K135 Furl,  711s 

QUICK ACTING VERNIER 
RHEOSTAT 

Olveel  very One control of cur-
rent and can, be eellteved on or 
off instantly Si any desired 
PolnL. L124 Earh  $1.111 

WE PAT 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 tier geed* we *kip You. 
They must snit 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. 

AGENT-DEALERS WANTED 
We Pat Moat-Dealers in every locality le Polio or line ef seeds. 

Our Proposition Mewts Money to You 
()ur prices save you money. The quality of our goods insures satisfied cus-

tomers. Our service will help you do a large business on a small investment. 

SEND FOR OUR CATALOG 
We have selected a line of goods-both completed sets and parts to assemble 

sets-2that will enable you to supply every demand and make money.  You can 
make a good income on our proposition with a very small investment. 
Our catalog shows the merchandise you should handle, gives much radio in-

formation and will help you establish a successful business.  Tell us what you 
can and want to do, and how much you can invest.  We'll do the rest. 

For the Person Who Makes His Own Set 
Our catalog is interesting and valuable.  Even if you are not interested in 

radio as a business you will find many interesting things in this catalog and 
you will save money buying y ur supplies from us. 

VACUUM TUBES 
Standard Ilreed•--Csaalopliam 
destine.  Every  so  pans 
new and perfect.  We will eni 
brand in stock unless You Mon 
otherwise 
K105 Detector, I'V200 C300 Ea.$4.38 
KII2 Amplifier 1-V102 A-151015 

Each  $3.95 
K1111 5 Watt Transmitter  $7.20 
KIP WIGI I% v. F11.  Each 
KIP W1111 tinelpi  Each   490 
kill VVDI 1 Adapter. Each   die 

FOUR-IN-
ONE 

- - SCREW-
DRI VER 

1(974 Each  Ifik 
Rag/erten> suitable for radio work.  Will han-
dle any else screw used.  Smaller drivers 
nest Inside larger one and are held is place 
with screw rap.  Made of steel, nickel fin-
ished.  Rory radio builder can use several 
of these handy tools. 

VACUUM TUBE SOCKETS 
Our Special Rocket.  A won-
derful value. Moulded entire-
ly of brown bakelite.  Four 
binding  post  connections. 
Right angled contact springs. 
1(140 Rath  39e 

K144 Croaky  PORCELAIN  for either panel 
TUBE  t  1 

SASE AND ,- 

or table mounting  Me ....) ,  !--_.-  

High Grade comb nation type 
. for panel or table mounting. 
Metal tube.  High Insulation 
Dine.  One of the best socket& 
made. 
1(144 TACIT  45e 

TWO AND THREE GANG SOCKETS 
olif, V, Tr  T h an e  sockets 

t4.1  lid easy to 
• n d amplifier 
units and make 
• nest, no wt 

wortntanlita job.  Perfectly made of high 
rode materiels  Quickly mounted on panel 
or hoe 
1(147 Two-gang socket  $1.115 
1(149 Three-cang socket    1.45 

FIXED CONDENSERS 
Moulded  noes.  nickeled Liz 
binding posts 
IGNM Koh  4 11 

CARBON PRESSURE VERNIER 
RHLOSTAT 
Current  regulation  is P-

c mined by changing of pro-
cure on cobalt.  This per-
rolls of infinitely One varia-
tion of current. Very durable. 
Resistance 15 ohms. Capacity 
% amperes. 
1(131 Each  $1.95 

RADIO TUBES 
Tube, for winding oils. Strong solid material, 

Porcelain Rao Rheostat fag  with smooth clean surface. 
table mounting.  Resist. 10  K9541 Diameter 3 inches. per foot... ....20c 
ehroa.  I K951 Diameter 3% Inches, per foot  230 
KI34 Each   71 I 1(952 Diameter 4 India. per foot  311, 

MURDOCK LOUD SPEAKER 
Kill Earl,. complete  $4.78 
This speaker gives exrellent results 
and Is actually superior in quallp and 
volume of tone to man) others selling at 
several times the price.  You will be 
pleased with it. One of the hest radio 
values ever offered. Rim* moulded ban 
Reproducing unit directly attached to 
elominum sound chamber.  Fibre ampli-
fying horn.  Five font connecting cord 
with plug included.   
MAGNAVOX LOUD SPEAKER 
1012 Each  $29.50 
Model 113 genuine Neumann.   

WORKRITE JR. LOUD SPEAKER 
1(814 Each  0.115 

VARIABLE GRID LEAK 
rennii mark typo. Resistance 
may  be ea ried exactly as 
seeded.  K150 Each  I Ile   

GRID CONDENSER 
L182 Mounting  holes  spool 

.. y .to0 00fi2t 5 loMgsr . of above leak.  Can .lg.,  14e 
1(1113 Same as 162 but higher 
grade.  Enclosed  In  metal 
case.  394 

PHONE AND GRID CONDENSERS 
A compactt ise tvyelrey  .ofti. efoiret: t 
tory. Conducting shoots and 

dielectric are wound on fiber strip with eye-
lets for mounting and connections.  Each IS. 
1(1711 Phone Condenser .401 Mfd. 
K172 Phone Bridging Condenser .0005 Mfd. 
1(174 Grid Condenser .00425 MM. 
1(174 Grid Condenser .00425 with penen 

mark leak.  Each  244 
1(175 .046 Mfd. for Fiewelling circuit Ea 230 
TUBULAR GRID LEAKS AND CON-

DENSERS -MOUNTED STYLE 
Very convenient  Permits 
quick change of leeke or 
condensers of earring ca-
pacities. 
Grid Leaks  Pries 
East,  315 

Resistanes  Resists/tee 
1(1150  5 Meg.  KISS  2 Meg. 
1(1151  I Meg.  1(1157  3. Meg. 
KR53  1  5 Mee.  KI159  5 Meg. 
GRID  AND  PLATE  CONDENSERS 
Prise. mole  55e 
KPSI .00(.025 Mfd. Correct for Myers Tubes. 
KI132 .0001 Mfd.  For special circuit, 
1(1334 .00025 Mfd. For U.V.241 and Con. 301 
K8311 .0045 Mfd.  For UV NM anti Con. 300 

MOUNTINGS 
Rakrilte lose. Awing clip contact. 
KA46 Single mounting.  Each  32e 
KI M Double mounting.  Each  37e 
1(844 Triple  mounting. Each 711e 

"HONEYCOMB" COILS 
Carefully made-Aloe looking 
eons.  Highest  efildoney. 
Low distributed capseity *f-
rog. low resistance-high self 
Inductance.  Very firm im-
pregnation.  Range given Is 
in meters when varied with 

.001 variable condenser.  Mounted soils hoe 
mountings. 

Art  Not  Art Price 
Turns  Range  No.  M M.  No. Mntd. 
15  It.- 254  1(301 11.3, 1(328 P M 
35  175- 454  16311  .42 K3n  .05 
20  240 _ 220  KIKI3  .49 1(323  1.44 
75  390- 910  1(384  .54 K514  1.118 
IsO  500 . 145,  1(3C5  .511 5325  1.13 
150  600- 2000  K3118  .63 1(7116  1 /7 
200  000 . 2540  K W  .72 1(527  1 24 
220  1200 . 2504  K 3811  .78 IC 328  1.35 
300  1500- 4540  1(500  1(5141  1.34 
400  2000• 5400  KIM  .57 tr11/1  I at 
500  2801- 6100  K311  1.12 K331  1.13 
600  4000-10040  1(512  1.27 Kt132  1 76 
750  5040-12000  K/113  1.43 Kaas  I 42 
INA  711041-1544111  K,-14  1.78 1(334  2 IS 
1250  9750-19500  K315  1.91 Kitt  2 se 
1500 14544-265P  1(3111  2.18 K3311  3.115 

COIL MOUNTINGS 
K3441 Three-coil mount-
Ins  HAS 
K341 Two-cell mount-
ing  P SS 
High erode fins looking 
mountings.  Polished 
b I • e S cornpneltlen. 
Center receptacle sta-
tionary, two ether anus 

knobs.  Takes  any  standard 

standard Plug 

21111 

&diluted  by 
mounted coil 

COIL PLUGS 
Made of moulded bakellte.  Fits  - 

any Mandan! plug.  Monti any 
slander,) bon•Yeemb col) 
1(344 Each  5118   
PANEL MOUNTING COIL PLUGS 
Take any standard mounted coils.  Made of 
moulded bakellte, mounted on brackets. 
K345 Stationary. Fob  Ms 
1(3408 Movable with anti-opacity handle 

Each   111.1111 

RADIO FREQUENCY AMPLIFYING 
TRANSFORMER 
K9115 Very special  $3.95 
This transformer will get Ike 
long disUthee stations laud and 
clear.  Permits of may slurp 
Ming.  Helps out out static 
and interference.  Makes your 
set sensitive enough is use • 
lorm oriel.  Enclosed in metal 
ease affording perfect shield-
Ins. Singable for panel or base 
mounting.  Beaus* of its spe-
cial design ran be mounted in 

any V T. socket.  Works with any style of 
tuner. Ware ranges 150 to 550 meters. Wir-
ing diagrams included.   

OUR SPECIAL AUDIO FREQUENCY 
AMPLIFYING TRANSFORMERS 

As high as three stages tan 
be used without howling due 
to proper  Impedance  ratio, 
Mini mum  distributed  ea - 
parity, low eare lames and 
proper insulation.  Mount-
ed style has bskelite panel 
with binding pout connec-
tions  Unmounted has core 
and coils essembled with two 
for fastening to apparatus. 
1(234 10 to I Mounted.  Each 
K235 10 to 1 Unmounted. Each 
1(236  3 to 1 Mounted.  Each 
1(237  3 to 1 Unmounted.  Each 

boles in eon 

$3.411 
2.65 
344 
2.115 

THORDARSON AUDIO FREQUENCY 
AMPLIFYING TRANSFORMER 

An  especially  high  grads 
transformer with correct char-
*Portents for Cunningham, 
Redlotron or A. P. Tubes. 
Wonderful  results  without 
distortion on Goa,  two or 
three steps.  Low distributed 
opacity. Fully mounted bake-
lite panel. 
1(323 3 to 1 Ratio. FA. $3.63 
1(233 6 to I Ratio. Ea. 4.15 

RADIO CORPORATION 
TRANSFORMERS 

Audio  Frequency  Amplifying  Transformer 
Espetially designed for Radial/eon tubes. 9 te 
I winding ratio. 
1(712 Each  $8.44 

RADIO FREQUENCY AMPLIFYING 
TRANSFORMERS 

Range 200 to 5000 meters. For long die-
lance reception. 
K7I4 Rob  15.95 

OUR COMPETITOR AUDIO 
FREQUEN CY AMPLIFYING 

'TRANSFORMERS 
While those are very low 
priced tonsformera, neverthe-
less they win give excellent 
results.  They are carefully 
designed and carefully made. 
Quantity production and small 
profits make the low price 
possibto.  They will squat In 
results  MEAT  transformers 
selling  at  much  higher 
prices. 
K238 Unmounted, with wire leads   $22.110 
1(239 Mounted, with binding post eon-

notion.. completely shielded ...$2.75 

BARA WIK SPECIAL PANEL 
MOUNTING VARIABLE 

CONDENSERS 
K812 43 plate .001 Mfd. $1.73 
K4113 21 plate .0005 MM. 1.43 
K1114 II plate .00025 Mfd. 1.32 
1(815  3 plate Vernier... Me 
Theme are especially high grade 
ondensees and we guarantee 
them to be mechanically and 
electrically perfect.  Fine pol-
ished  end  plates  of heavy 
bakolite. Shafts % inch diam-

eter.  Sturdy, heavy aluminum alloy plates 
perfectly spared to insure month, even reli-
able rapacity. Our low prices save you mangy. 
These condensers are of the very best make 
and ars not to be compared with many in, 
feeler cheap condensers offered. We guarantee 
them to please you or year money back. 

COMBINATION VERNIER VARI-
ABLE CONDENS 

1(824 2.1 plate .0005 Mfd. with 
dial and knobs. Price....$2.119 
K112$ 43 piste .001 Mfd. with 
dial and knobs. Pries....$3.45 
The latest Improvement In con-
densers consfiste of regular va-
riable condenser controlled by •Kiero meds 
large knob and dial mounted 
with • throe plate vernier eandenser. Odell 
is controlled ip separate knob mounted above 
knob on dial.  This arrangement permits ef 
very fine toning.  Compact mooniest mount-
ing on panel.  Iffsrh trade design and mu-
strut-tins,. Finely Oplehed.   

ENCLOSED VARIABLE 
CONDENSERS 
One of the best made eon-
donors.  Rigid.  accurately 
Owed aluminum plots. For-
mica ends.  Engraved seals. 
Knob  and  pointer.  Clear 
transparent case. 
10108 43 plate .001 Mfd. $3.116 
K IN 21 plate .0005 Mfd. 3.25 

KNOCKED DO WN VARIABLE 
CONDENSERS 

You can sere money by assembling your own 
condensers.  Formica top and Doe  Cou-
plets with all parts not semenbkel.  Go to-
gether easily and perfectly.  Paned eseuktbal 

14a, 11 Plate  MM.  31.SS 
K821 21 Plate .0005 Mfd.   IN 

THE .BARAWIK CO. Obiempes lrtyi 
Radio 
Sinvare .1  imi ie kes 

102 Soot& 
Cass' Street CHICAGO, ILL 
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RADIO GOODS---DEPENDABLE QUALITY-LOWEST PRICES 

ARLINGTON  RECEIVING  TRANS-
FORMER 

Will tune in all stations up to 3,500 meters. 
Very efficient on abort we, and for radio-
phone reception.  Feed with OUT Detector Two 
Step Amplifier it produces very excellent re-
sults  Also does good work with rural de-
briar.  Silk covered windings on formica 
tubes.  Very fine mahogany finish wood work. 
Base size 611 8 Inches.  Slider controls pH-
M IL  12 point swirl' on secondary.  Can be 
tuned very etas.  Brass metal parts nickel 
finish.  A wonderful value at ear price. 
1(725 Price  $5 95 

TUNING COIL 
Range up to 950 mi-
ters.  Wound with bare 
copper  wire,  machine 
spared.  Ends of ma-
hogany  finished  hard 
wood.  Two easy sliding contacts 
brass rods, four binding poets. 
efficient. 'Wattles.  Length. 8% 
1(722 Price 

on polished 
Substantial. 
in. 

 $2.45 

VARIOMETER 
K410--Completely assem-

bled. peke $2.811 
Perfect  In design and 
construction.  Act tar•t• 
wool forms of genuine 
solid mahogany.  Correct 
imluctire ratios.  Solid 
baked windings  Positive 

j contacts.  Highest  08-
elenty.  A reel bargain. 
K411-1110 asseibled sec 
mewed but all parts *om-
elets nest erre, inehid. 
hog winding form. $1.48 

VARIO-COUPLER 
1(1111 Price.  completely 
assembled  $2.45 
With this lees coupler 
and two varlosseters, to-
gether with the necessary 
other parts, • highly US-
tient tuning Air  can be 
made.  Easily mounted on 
panel.  No base included. 
Primary winding on for-
mic* tube.  Inductively 
coupled for 180 to 600 meters.  Multiple taps 
Permit fine tuning. 
1(4111 Not assembled nor wound hut all parts 
esmiete except  ire  Price.  $1.18 
K417 Rotor ball only.  Each   29* 
1(44:4 Bakelite stator tube only. Each   lie 

MOULDED VARIOMETER  • 
Polished  black 
moulded  rotor  and 
stator forms.  Maxi-
mum inductance with 
greatest efficien0 and 
mini mum distributed 
1•Patiti. A high grads 
durable instrument 
that will make up 
into • set you will 
be proud of and will 
get the beet results. 
Wave length 180 to 

600 meters.  4% in. square. 1% in. thick. 
1(412 Price including mounting brackets $3 95 

MOULDED VARIO-COUPLER 
This coupler l• designed to 
work with the above sit-  41.ffis 
meter.  The stator and 
voter forms are of polished 
blast moulded composition. 
Primary has seven tap: to 
enable finest tuning.  Wave 
length range big to 650 
ranters.  Fitted with panel mounting bracket 
1(4111 Price  43.78 

IMPROVED ISM VAItIO-COUPLER 
1(418 Price  $2.89 
Our price shows you • 
big saving.  An instru-
ment of highest quality. 
The most efficient rim of 
coupler. Insurers Stirrer 
tuning and louder sig-
nal*.  Primary and see-
cindery wound an genuine 
bakelite tubes.  Secon-
der, tanned'ss through 

soldered flexible cables eliminates contact noises. 
Primary has 7 taps.  Can be panel or table 
ineented.  Range 180 to 850 meters. • 

BRASS ROD 
Supplied wily in 8 inch lengths. 
1(901 Threaded 6-32. per li inch length  Da 
1(9113 Threaded 8-32, per 8 Inch length -11s 
1(965 Solid 3-16 inch, per 8 Inch length - 1G' 
1(987 Solid % inch, per S indk length -12s 

TINNED COPPER WIRE 
Size 14 tinned copper wire.  For wiring seta. 
Best size for neat jots and proper results. 
KOMI Ten feet for   12e 

CHOKE COILS AND RESISTANCES 
Far Suer Moseierative Cirsoll 

li$55 100  Millihenrie Iron core choke coil. 
Each  $1.211 
1(3.54 10 Millthenrie Open core choke roil. 
TAlis  Ille 
1($57 12,000 ohm Ness-Inductive wire wenn 1 
resistance. Each  $1.58 
1(354 12.000 ohm moulded resistance. Es. 45s 
113511 S 741111hende Open core choke coil. 
Each ..   Its 
11(3.511 1 Henri' Iron core, choke erell. Za $1.211 

K7311 
X7411 
11735 
1(737 

PRESUME THESE FACES -ORDER FROM THEM AND SAVE MONET 
FAST SERVICE-TIT US AND BE CONVINCED 

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 
OUR GUARANTEE PROTECTS YOU-We beadle only the best seeds. earOsily tested and 
stroked by eaport radio oseirsoors. You are assured of settles learenteed apparatus that will 
sive superior results. Aid Utile oar suds are best. ow pri m are Wrest. Our suds equal 
or surpaes the Oahu we male for Mom We de set attempt to Undo or mislead. Oar rope-
tatIrie for fair doilies Is ow owl valued meet 

NOW TO ORDER -Write your Order plainly. state Artlds Number. Deurripttea and 
Pries of Items wasted.  lead Peetellise or Express Mao Order. CutiMd Cheek Sc Seek 
Draft  of Order.  Prompt Shipment is assured whoa these direetiou are followed. 

BARAWUC QUALITY HEADSETS 
Thew headsets have proven on rigid tests to be one of the 

very beet on the market.  The tone quality is esellent with 
an unusual volume.  Skilled workmen make them from only the 
best selected materials.  The receiver eases are fine polished 
Medi with poliehod black ear pieces.  Fabric covered head 
band comfortably and QUIukt7 fitted to the heed. Supplied with 
5-feet cord.  Theee sets were designed to sell for much bigbar 
prices than we ask, and at our price are • wonderful bargain. 
We guarantee that you will be pleased with them and agree 
that they are the best value by far yet offered.  If they don't 
mutt you we will cheerfully return your lacer. 
1(774 2000 ohm  13.65 

HER STANDARD BRAND HEADSETS 
K751 M U   $4.14  1(7114 Baldwin Type C with universal jack 
1(732 Murdock 56. 3004 ohm   4.1$  plug  $12.06 
1(764 Fest. 2004 ohm   4.20 
K766 Fran, 3000  ohm   4.44 
5758 Western Electric. 2200 ohm   L60 

11(7$5 Baldwin Type C unit   5.541 
1(754 Red-Heed. 3000 ohm   5.78 
K718 Brands 2000 ohm   6.95 

TWO- WAY ROUND PLUG 
5937 Each  I1Se 
Takes two pairs of head 
set terminals. Quick easy 
connections.  Polished 
round barrel.  Tits any standard Stk. 

ENCLOSED DETECTOR 
One of the Snout crystal 
detectors en the market. 
Supersensitive galena Me-
tal enclosed In heavy gloss 
shield.  Quick, Padres ad-
hisunent.  Bram parts pol-
ished nickel finish. 
1(734 ItOril   Si ll 

GALENA DETECTOR 
Ur As. adjustment. Orte-
ga amounted in cup. Mould-
ed Mae and knob.  Brut 
parts polished nickel finish. 
An unequaled value. 
1(732 Each  50. 

DETECTOR CRYSTALS CARE-
FULLY TESTED 

Galena. Arlington tested. per piece 1M 
Milton, Arlington tested, per piece Ile 
Tested, Galena, per piece   In 
Tested, Silicon, per pies  Is 

DETECTOR PARTS 
1(725 Price set  32e 
All metal parte fee 
mortal droner.  N. 
base Included. Easily 
aseembled.  Pellebed 
nickel 

BAKELITE DIAL AND KNOB 

Moulded of genuine bakelite, pollard 
black finish.  Fluted knob.  Fin* 
engraved male with Seep *leer 
graduations and amine in contest-
ing white 1.11111101.  This le Um 
finest quality dial and knob in 
• very altesetIve pattern.  Two 
inch cannot be supplied for % bads 
shaft. 

1(915 Sin. Mani. for 3-16 In. shaft Ka -Ma 
K1102 3 In. Illam. for 3-16 in. shaft.  Ea ffirs 
1(54113 3 in. Diem. for % in. shaft.  Ea  38e 
K918 4 In. Dlam. for % In. shaft.  Ea  OS. 

ONE-PIECE DIAL AND KNOB 
Moulded  in one piece  of 
polished  bleak  aemprItlan 
with  Sean  Plain  engraved 
scale and numerals is es-
trusting ẁhite enamel. Ribbed 
knob to fit the hand.  An 
attractive neat pattern. 

KUM 2% In. Mani. for 3-16 in. shaft. Foils 
K1101 2% in. Oka for IA in. shaft. Es.. .110 
1(904 3 in. Dias. ter 3-14 in. Safi. it... .210 
1(905 3 in. Min. for % in. shaft. Ra.....256 
KOSS 3% in. Thant for 9-16 in. shaft. MANI 
K1107 3% in. Dili.. tee % in. shaft. Ka- 15* 

ROSIN CORE SO WER 
1(1148 Per coil  22* 
Self fluxing.  Especially designed for soldering 
electrical eonnections.  Fine for wee with 
above electric iron. Cell will 1st a long time. 

1q0. T"'  #4.14 4  kill l' tube  iS. 
With  this  preparation 

y ee ear molder your connection with the beet 
of • mark  West. feat. Makes • perfect 
eleetrist aid metbanical Sint. Self lazing. 

LONG NOSE PLIERS 
K1178 Pelee ...III.18 
The handiest pliers 
for radio work. Made 
of line hardened reel. 
Length 5 Inches. 

DIAGONAL JAW  PERS 
5272 Price  $1.45 
For fine *leeriest wor 
Made of hardened steel. 
Length 5 inches. 

RADIO JACKS AND PLUGS 
Flout grade Mau 

Improved d•sign. A mid 
Beet materials. Phos-
phor bronse springs. 
Sliver morel Points 
Nickel &WS.  Mount on sisals X to % 

Open circuit 

Jewell. K392 Two elreult  Each  iffie 

1(3941   Each  4.341 
_  r 1(3111 rimed circuit.  Each  He 

Only  K3113 Mingle circuit filament cont 590 
1(3114 Two circuit filament cont  115e 

1(3115 Plug  Lorre space wits, set screws •••• 
attaching cord.  Zech  Os 

COMPETITOR  JACK  AND  PLUG 
Well made, durable, smooth working.  Inter-
ehangeable with any standard lacks and Plugs 
flakier eannertiena.  Nickel Intsbed metal 
parts. 
1(287 Osten draft jack.  Each  27e 
KRIS Two circuit jack.  Zech  35. 
K31111 Standard plug.  Each  35. 

BINDING POSTS 
Brass, polished Make' finish. 
Washer and .11-112 ha. serer* 
attending % in. 
1(3711 Large size-barrel and 
kneb X in. long, doss ..115* 
K372 Smaller  els - barrel 
and  knob 8-14  in.  long. 
demon.  704 
1(374 Large size with emu-
position knob. dezen   
1(376 Large size with hole 

fee phone tip or wire. amen 
K27111 Small size with hole for phone 
wire. denee 

 Si. 
tip or 

 1154 

SWITCH CONTACT POINTS 
Dram polished nickel finish.  All have 
X in. keg size 4-32 screws and twe nuts. 
All prices the setae. 
Dues 1Se  Neadred $1.05 

Order by Article Number. 
KRIS Heed, % in.: Diem. Si in. High 
KI182 Head. 3-16 In.: Dire. Irk is. High 
KRIS Head, 3-16 In. :Diem. 1-16 in.High 
Solder Lugs Os Fit Cutest Pellets 
Also for tanneries( wise to bind-
ing nests etc 
K M Dues Its - Hundred Ms 

SIVITCH LEVERS 

Moulded  troutpertien  knob. 
Ltposed metal parts polished 
▪  finish. Fitted with panel 
bushing, siring and  two set 
nuts.  A high rode switch. 
(K  11,1 in. Radius d l n 5 

Ile  Ea. 
KVA I in. Machu. 

t' 

SWITCH LEVER STOP 
Snag. polished nickel finish. 
K314--Oesei IOn.  Hisedred $1.115 

INDUCTANCE SWITCH, INCLUDING 
KNOB AND DIAL 

Mounts  wilt.*  point 
and estirt lever be-
hind panel. Enables you 
to build neat attractive 
eat. Only one hole need-
ed to mount on panel. 
15 switch points. any 
number of width may 

be used. Dial Indicates position of lever. South 
wiping contacts.  Attraetire tapered knob. 
1(2115 Price Including knob and dbl. -SLIM 

OUTDOOR LIGHTNING ARRESTER 

K11$11 Price  61.5$ 
Protest  your  instruments 
with this lightning arrester. 
You gannet afford not to. 
Weatherpruf porcelain sae. 
Air  gap  type.  Pennon...1 
Dorable.  The most practical 
quality  arrester  obtainable 
Underwriters approved 

CABINETS 
Fine looking cabinets 
solidly built  Made 
of genuine solid na-
b/gene  in  elegant 
hand rubbed finish. 
You will be proud of 
your set mounted in 
one of the,. cabinets. 
Hinged tops.  Front rabbeted to take panels. 
Panels not Included.  Prima are tromps's-
Us paid.   

Panel  Inside Dimensional Art 'PHs 
Size    /4e.  Reek 

NA I RI& I Deep I 
Ii 7" 
6110%" 
6114" 

71111" 
121" 
9114" 
1 2x14" 
I 212 I' 

5X" 
5X -
5X" 
41%" 
614" 
4% . 
Big" 
1 Ilq" 
11%* 

1%"  1.' K420 11.41 
II  " 7" 1(422  2.78 
13 r  7- K424  ii.ri 
1 3 "' 7" 1(423  & 
17 "  7. 5425  5.14 
24%  1" 4421  411 
15%. 15- K4211  Sall 
13%" 10" K430  4.46 
50%. 10^ K432  0.211 

RADIO ”BAKELITE" PANELS 
Notice our very low prices an N UB ens welly 
01110ATIll.  W S supply genuine Bakelite. Cen-
densite Coleron or Formica, all of which re 
materials with practically identical mechanical, 
cheretesd and electrical properties.  Mardslass 
well without chipping.  Won't warp.  Water-
proof.  Highest  mechanical  and  districted 
strength.  Attract', na tural puts's," bkey, 
finish whist ran be sanded and *lied fee stye 
fine cork. 

Panel 
Size 
Inds* 

%  thick  
Art 
No.  Prins 

3-14" thick 
Art 
N.  Pries 

it" dila  
Art 
No.  Pelee 

617  K450 $8.50 5444 *0.75 8,474 $8.98 
WO X 1(451  .75 1(461  1.11 1(4711  1.47 
6114  K452  1.0i 462  1.53 K472  2.05 
7114  K438  1.20 468  1.80 1(4711  2.40 
Till  11465  1.S5 X4113  2.30 K473  3.10 
7121  K457  1.71 K410  2.85 5477  180 
9x1 4 KUM  1.40 K444  2.311 K474  Ile 
12x14  1(455  2.111 1(48.2  3.19 K175  4.15 
1 2x 2 1 5456  3.15 15464  4.65 54711  6.20  

ETCHED  METAL  NAME  PLATES 
Made of brass. Silver plated 
characters  and  herder  en 
black backeround.  All plats. 
are I inch long and X inch 

wide.  except  "INCREASE  CURRENT" 
which are quarter circle 1% Inch over all. and 
"ON" "Orr" which are X inch bag.  At-
taching holes pierced-
1(5113 Pr Musa  35. 
Not lees than one dozen amorted sold. Sprit* 
marking wanted as follows: 
Plate Varlemeter  Sessiedary 
Grid Varkmaoter  Primary 
Vacuum  Miler 
Priority Coaderwer  Legere Coil 
Seseadary Ciradeseer commis 
I aeries* Corneal  Parallel 

(lo ONO  Series 

Aerial 
Orimod 
Plu m 
laput 
Output 
Os 
OR 

Increase Cornet  Distsdor  1st Mae 
(Os left)  A netters  ted Nos 

Slattery  3rd SOO 
(11Mak-leikes Ironton fir pea marks )   

ELECTRIC SOLDERING IRON 

5957 Pelee   $1.711 
Especially adapted to radio week. Will enable 
y ou to do neat chitin work quickly. Simply at-
tach to any light socket 1111-1 30 site.  Cam-
Pleb with ell foot cord and allathing Plug. 
Renewable solder point.  WIII last • lifetime 
for ordinary home or light shop work.  • 
wonderful value at the price.   

MAGNET WIRE 
',mutated capper wire.  Best  wittily wen 
drawn wire, one piece Is a spool.  Prier 
quoted are for 8 on.. spools. 
Double Cotten  Enameled  Green 
Covered   Insulation  Silk Covered  

Number Kg90 Number KIN Nnerber KIWI  
Gauge Price Gauge Price Gauge  Pries 
I 5  50e 10  45.110   

HO 32   2.05 

55....71; 
it   

26   24  115. 

-2  III. 22   7Se 24  55.122   

15.1 12310  611.17Se 123454   1.71 

2s:  $11.15 3   511326   
MO 30...  . 2.7$ 

......: ANDED ANTENNA WIRE 
Cab ,,, of fine copper strands.  Yes /legible 
High tensile strength.  Ben for aerials 
5248--100 ft. roil 72s K241/-504 ft. cell *3.28  

SPAGHETTI 
For towering connecting wires in seta.  Fr 
*Se If and 14 wires. 
1(155-Finest quality braided and saturated 
with beet baked lustrous transparent inesibt• 
Sir varnish, 3 feet fer  MN 
K954 Best quality braid and fevered with 
Meek insulating nonnoinsd 3 feet fee.  Igo 

ANTENNA INSULATORS  ( 
e r for 8  T  I z e 113Ii  17e .71- '25 
1(.2 82 Size 2%23'4.  1  #  Two for    5.5e   -d 
T5264. fol: I s o 1%14.  IS.  ..-..: 
K21111 Size 1%110%  C... 
Two for  si.n 

K216 K262 KM4-11 

SOLID BARE COPPER WIRE 
Solid bare copper wire for aerials. leads 's" 
wiring Instrunients. 

Rend Bas replier Wire. Sae 14 
5244-140 ft. roil 411, k242-5N It, MIN $2.35 

Solid Bare Cornier Wire. idoe 11  
5244-100 ft. coil 575 K244-51/0 ft. cell $3.85 

THE BARAWIK CO. Memo s  Oltuess.1 
Itadle &mob 
newest of follielore 

102 Sou * 
C.aaal Strait CHICAGO, ILL 
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KNOW WHO IS SENDING 
Get twice the pleasure and 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 

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; 
a.nd 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. 

Ninety-five per cent of all Amateur Calls in the U. S. and Canada are 
Listed Besides Other Valuable Information Contained in This Book 

Amateur Radio Calls of the United States and 
Canada; Every Vessel, Coast Station, and 
Radio-Compass Station in the World; Radio-
phone Broadcasting Stations of the 
United States; Every High-Power 
Station in the World; Special Land 
Stations of the United States; Time 
Signals, Hydrographic and Weather 
Reports of the United States and Prin-
cipal Foreign Countries; Internation-
al Abbreviations; Assignment of In-
ternational Calls; Press Schedules; Radio-
gram  Rates;  Cable  Rates;  International 
Morse Code and Continental Signals; and 
Complete General Information covering Dis-
tress Calls, International Safety Signal, Use 
of 800-Meter Wave Length, Amendments 

and Changes in Various Governmental Reg-
ulations,  How  to Determine Charges on 
Radiograms, Free Medical Advice by Radio 

to Vessels, and much other useful 
in formation. 
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 avail-
able  information  concerning  calls,  wave 
lengths, PROGRAMS, etc. 

Published by 

Consolidated Radio Call Book Co., Inc. 
96-98 Park Place. New York City 

Great 40-pade Supplement FREE to al! 
who have the 4th Edition Call Book 
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By ARMSTRONG PERRY 

((outiositc,i from page 54) 
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thing the novice encounters is the fact that 
, there are soft tubes and hard tubes. They 
,feel as much alike as a pair of china eggs 
and the terms seem ambiguous until he finds 
_ out that they refer to the invisible insides. 
'The emptier they are, the harder they are. 
- "The introduction of gas, which is put in in 
3 place of air, partly because air hastens the 
burning off of the filament, makes the tube 
softer, helping the flow of current between 
the metal parts. Soft tubes give better re-
sults than hard tubes, as detectors,ibut are 
likely to have a shorter life. The more ifer-
f ect the vacuum, the longer the filament 
lasts. 
There are about a dozen varieties of 

American-made electron tubes used as de-
tectors. They differ in design, though all have 
the same three elements inside; namely, fil-
ament, grid and plate.  In some the fila-
ments are coated, with thorium oxide or some 
other oxide, which assists the discharge of 
electrons and to a small degree retards the 
burning away of the metal. Usually the fila-
ment is encircled by the grid, or is close 
beside it, and the plate is a cylinder that 
surrounds both. One type has the plate out-
side the glass tube.  In attempting to place 
the three elements in the most efficient re-
lations to each other, manufacturers have 
employed the highest priced engineering tal-
ent on the market. So sensitive is the de-
vice, that changes that appear to the layman, 
too small to make any possible difference in 
the operation of the tube, have had most 
important results. 
Filament voltage was standardized for a 

long time at 4 to 6 volts. To secure that 
voltage, with enough amperes back of it to 
heat one or more tube filaments for periods 
of forty to eighty hours, the storage battery 
is necessary.  Such batteries cost so much, 
weigh so much and need so much recharging 
that radio engineers recently designed low-
voltage tubes that can be operated with a 
single ordinary No. 6 dry cell, thus meeting 
a tremendous popular demand. 
In all types of tubes, considerable indi-

vidual variations are discovered by the user. 
Like Ford cars, each seems to have a cer-
tain personality.  Those aristocrats among 
radio bugs who can afford to have a dozen 
or more tubes usually have a favorite that is 
tenderly cared for, used only when special 
stunts are in progress, and is mourned long 
after it succumbs to the inevitable and goes 
"dead." 
Some' types of tubes are more critical than 

others.  One type will operate successfully 
while the filament voltage is changed con-
siderably by the manipulation of the rheo-
stat. while another may demand the most 
accurate adjustment of the voltage. 
One beginner bought two at one time that 

never brought in a signal until he had had 
them for months. The dealer had prepared 
him for this experience by telling him that 
they were critical on the plate voltage. They 
were "spares" so, instead of discarding his 
untapped "B" battery, which operated the 
tubes he was using successfully, he tried 
out the new tubes from time to time and 
waited for the battery to run down and ad-
just itself to the tubes. One night the new 
tubes began to bring in the signals and 
proved to be just as satisfactory as the oth-
ers. When a new "B" battery became neces-
sary he bought one with taps for adjusting 
the voltage. 
Some tubes burn blue when the plate volt-

age passes a certain value. This is not a 
dangerous symptom, if the voltage is imme-
diately reduced so as to bring the tube back 
to normal. While burning blue, the tube re-
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fuses to do much of anything else.  The 
complaint it pours into the ears of the op-
erator indicates plainly that it is in pain 
from the overdose of juice. 
The gossip of the fans around the radio 

counter concerning tubes is interesting, and 
sometimes misleading.  By listening long 
enough it is usually possible to find parti-
sans of all the tubes on the market.  The 
dealer's advice may, of course, be prejudiced 
by his contracts.  Dealers are being sewed 
up to some exacting terms these days. On 
the other hand, the electron tube business 
is in such strong hands that greater danger 
lies in the purchase of tubes illegally manu-
factured and sold than in any choice that 
may be made among those manufactured by 
concerns that have the right to make them. 
The "boot-leg" tubes, as the illicit ones are 
called, may accidentally be good in rare in-
stances. but the chances are against them. 
One illegal concern is reported as having 
matters arranged by a shrewd lawyer so that 
by changing the alleged ownership of the 
factory every few weeks it will be able to 
continue its business for a year or more 
before the axe falls.  Once it was run in 
the name of a minor without his knowledge 
or consent. 
The public interest in the new low-voltage 

tubes is at a high pitch just now.  Every 
radio paper is deluged with inquiries as to 
what these tubes will do, and how to install 
them. The answer, so far as present expe-
rience goes, is that they will do almost any-
thing that the older types will do, and will 
work in most of the circuits commonly 
employed in receiving apparatus sold to 
the general public.  The filaments of these 
tubes are exceedingly delicate, but are so 
well made and carefully mounted that they 
are shipped and handled with as small a 
percentage of breakage as tubes that appar-
ently are more rugged. These low-voltage 
filaments do not glow brightly when brought 
to the proper temperature. and that gives 
them longer life.  The elimination of the 
storage battery, which they make possible, is 
considered an advantage by many beginners, 
for it saves expense and makes possible 
good receiving outfits that can he easily 
carried from place to place. 
One beginner burned out his first low-

voltage tube within an hour. The reason for 
its shortness of life was not apparent at 
first, but after consulting experts he decided 
that it was due to the installation of the 
tube in a horizontal position. He was using 
it in a receiving set designed for the older 
types of tubes, where the socket was hori-
zontal.  He purchased an adaptor and put 
the low-voltage tube in the proper position. 
It seemed probable that the filament, when 
heated, sagged against the plate and burned 
off. 

Briefly, the things to be considered in the 
selection of a tube are these: (1) Was it 
made by a concern that had the legal right 
and the proper equipment to manufacture 
it? (2) Has it the highest possible sensi-
tivity and the shorter life that ordinarily 
goes with it, or less sensitivity and longer 
life? and which of the two meets the re-
quirements of the buyer?  (3) Does it re-
quire a storage battery for lighting the fila-
ment or can it be lighted with a dry cell? 
Which is desired. 
The tube sockets in most receiving sets 

sold in this country will take most of the 
American  receiving  tubes,  though  the 
new low-voltage tubes require an adaptor 
when used in sockets made for other types 
of tubes. The WD11 tube with special base 
is no longer manufactured, its form having 
been changed and it is fitted with a standard 
base; it is known as WD12. 

Amplifier tubes are less critical in adjust-
ment, harder as to vacuum, and longer lived 
than detector tubes.  Some tubes. can be 
used either as detectors or as amplifiers. If 
that seems desirable to the purchaser, he 
should ask for tubes of that type. 
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Popular Astrono my 
By ISABEL M. LE WIS, M.A. 

(Con I ii u ed from page 16; 

of luminosity is surrounded by an exten-
sive nebulous envelope which in some in-
stances has been known to remain, for 
years after the outburst has subsided. 
Nova Fersei, the brilliant nova that appeared 
in 1901, and Nova Aquilae No. 3 that 
appeared in 1918, still have these nebular 
attachments very much in evidence on 
photographs that were taken long after 
their splendor had faded away. It is im-
possible to say, though, whether these 
nebular surroundings are produced by a 
sudden expansion of the star's atmo-
sphere and the expulsion  of  gaseous 
vapors from the star's surface as a result 
of the sudden, abnormal increase of radi-
ation pressure which would accompany 
the tremendous increase in luminosity of 
the star, or whether it is the dusky nebula, 
into which the star has run, illuminated 
by the light from the star itself or by 
electrical excitation. 
One fact that seems to be assured in 

every case is that the star itself survives 
the catastrophe. The disturbance is con-
fined to the surface and atmosphere of 
the star and to its immediate surround-
ings.  If our sun is to pass through the 
nova stage we may feel certain that it 
will come through the experience with 
nothing more than surface changes or a 
slight permanent drop in radiant energy. 
As to the effects of the catastrophe upon 
its satellites, we cannot speak so opti-
mistically.  If our sun should suddenly 
pass through the nova stage of its exist-
ence it would mean the end of the world 
in the twinkling of an eye, the destruc-
tion of all living creatures upon  the 
earth and any other inhabited planet, and 
the utter and immediate extinction of all 
vegetation by the burning heat of a sun 
whose radiant energy would be increased 
many hundred- or thousand-fold in a few 
brief hours. The fair face of our planet 
would become seared and blackened, as 
by the passing cr. a mighty all-enveloping 
fire and the oceans would disappear in 
rapidly evaporating clouds of vapor. No 
more complete destruction of the earth 
could be pictured by the theologians of 
olden times, who delighted in predicting 
the end of a wicked world, than would 
actually take place if our sun should 
pass through the experience that has 
probably fallen to the lot of most stars 
in the heavens at some period of their 
existence.  Whether the interiors of the 
planets as well as their surfaces would be 
transformed by the sudden, tremendous 
increase in radiant energy that is char-
acteristic of a nova is less certain. The 
nebulosity that surrounds the sun imme-
diately.after the catastrophe, whether an 
extension of the solar atmosphere or a 
dusky nebula reflecting the light of the 
sun, or excited to luminosity by it, would 
envelop all of the planets of the solar 
system, and it is possible that if the sun 
should become a nova its planetary sys-
tem would be entirely remade from the 
material of former worlds and the sur-
rounding nebulosity. 
To bring complete and utter destruc-

tion to all forms of life upon the surface 
of the earth, and to transform our globe 
into a seared and blackened ruin, it would 
not be necessary for the sun to acquire 
more than a small fractional part of the 
tremendous outburst of radiant energy 
that is characteristic of a nova. We have 
said that many novas have been known 
to . show considerable  fluctuations  of 
brightness before the final outburst has 
taken place.  Any fluctuation in the 
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brightness of the sun amounting to sev-
eral hundred per cent of its normal out-
put would be quite sufficient to destroy 
all forms of life that exist on the face of 
its planets as if by the scorching breath 
of a passing prairie or forest fire on a 
tremendous scale. The average nova at-
tains a luminosity that is many hundred 
times its normal brightness. Nova Aquilae 
No. 3 acquired in a few brief days an 
increase of more than sixty thousand-
fold in radiant energy.  An increase of 
less than ten-fold in the luminosity of 
the sun would be amply sufficient to de-
stroy all life and to blacken the face of 
the earth. 
At the present time the sun indulges 

in slight irregular fluctuations of bright-
ness amounting at the most to less than 
twelve or fifteen per cent of its normal 
output of energy.  It is possible that in 
the past it tnay have gone through more 
noticeable fluctuations of brightness, suf-
ficient, some believe, to have caused the 
cycle of glacial and inter-glacial periods 
that are known to have occurred in past 
ages.  On the whole. however, Old Sol 
has been remarkably kind to his satellites 
and remarkably even in temper. having 
indulged in no abnormal outbursts in the 
past billion years. if we are to accept the 
evidence preserved in -the surface rocks 
of the earth's crust.  According to the 
statements of the geologists, no abnor-
mal changes such as would result from 
a many-fold increase in the suit's lumi-
nosity have taken place on this planet, 
since the earliest geological ages of at 
least a billion years ago.  During this 
period the process of evolution has pro-
gressed uninterruptedly upon the surface 
of the earth, either because the sun has 
possessed a firm control over internal 
forces or because it has steered its family 
of satellites so skillfully through the 
universe of stars to which it belongs, 
that all encounters with  cosmic dust 
clouds, meteoric swarms, or stars, lumi-
nous and  extinct,  have  been  safely 
avoided.  During the comparatively re-
cent period, a few million years at most, 
within which human life has existed upon 
this globe, the temperature of the earth 
could not have differed greatly from what 
it is today.  During the ice ages the 
average surface temperature of the earth 
must have been comparatively low, but 
not fatally so. So sensitive is the human 
race to its environment and so narrow 
is the range of temperature which it can 
withstand, that a sudden change of two 
hundred degrees or so in the earth's sur-
face temperature would bring about its 
destruction. Yet such a variation in the 
earth's surface temperature would be 
brought about if the sun showed a fluc-
tuation in brightness no greater than can 
be observed in thousands of variable 
stars. It is by no means unusual to find 
a star varying irregularly in brightness 
by as much as several hundred per cent 
of its average brightness instead of the 
ten or fifteen per cent that is observable 
at the most in the case of our own sun. 
It is true that the sun is a variable star, 
but its range of variability is so small 
that its effect upon the earth's tempera-
ture is practically negligible. How long 
the sun will pursue its journey through 
the universe free from disturbances either 
from without or within is a question. 
The sun, like the human race, is getting 
on in years. It doubtless passed the peak 
of its glory many billion years ago and 
is now on the downward path, a small 
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THE HOW AND WHY OF 
RADIO APPARATUS 

By H. W. SECOR, E.E. 

This newest book on radio matters fulfills a distinct 
gap to wireless literature it, that, while the treatment 
is made as understandable and as free from matheinaties 
as possible, it at the same time incorporates a wealth 
of technique and Instruction for the Radio Amateur-
the Radio Operator—the Installation and Designing Ex-
Pert—as well as teachers and students of the subject Is 
general.  A very broad field has been covered by the 
author, at the same time giving a great deal of informa-
tion not found in other text books.  If you are engaged 
in any branch of the Radio or allied arts at all you 
will surely need this latest rontrIbutimi to radio litera-
ture. which Is destined to he found on every radio man' , 
book shelf before long.  A glance at the following li,t 
of chapters gives but a very scant idea of the extensive 
and useful radio knowledge provided in its text: The 
Induction Coil; The Alternating Current Transformer: 
Radio Transmitting condensers; The Spark Gaps; Rs-
din-Transmitting Inductances: Radio Receiving runers 
Radio Receiving Condensers; Detectors: Telephone Re-
ceivers; Radio Amplifiers; Construction of a Direct 
Reading Wavemeter and Decremeter: Antenna (7onstrur-
lion; The Calculation  and Measurement of Induct-
ances: Appendix containing very useful tables, cover-
ing all subjects treated in this very unusual hook. 
This newest of Radio Works. cloth bound in Vellum 
do Luxe, Gold Stamped and Hand Sewed, has lo 
pages.  Sloe of book 6 x 9 inehes. 

The How and Why of Radio Apparatus 

Postpaid, $1.75 

Experimenter Publishing Co. 
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dwarf star of great density, on the way 
to extinction. So far as man can tell, it 
shows no signs at the present time of 
unusual activity, above that of its normal 
sunspot period of increased activity, and 
though vast cosmic clouds abound on all 
sides at no great distance from the solar 
system and might conceivably bring about 
its destruction, there is little cause for 
apprehension on this score. 
It is more than probable that the sun 

will continue to shine with its present 
splendor undimmed and that the earth 
will continue to be a suitable abode for 
life long after the human race has passed 
away through self-destruction or as a 
result of its own follies, though there 
exists the possibility of the destruction 
of the human race and the end of the 
world for this planet by forces that lie 
far beyond our control.  It is in the pas-
sage of the sun through the nova stage 
that we see the possible end of the world 
through the operation of such forces at 
some future date. 
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Old Thune Optical 

Instruments 
By T. O'CONOR SLOANE, Ph.D 

(Continued front page 15) 

not even have a chimney, and Argand had 
not yet invented the central draught lamp. 
Another feature about the old magic lantern 
was that it was not contained in a case; the 
general idea was to divide a room in two 
parts and have the lantern in one part and 
the audience in the other.  There is little 
doubt that this lantern, which was probably 
constructed during Father Kircher's life-
time, was one of the most esteemed articles 
in the museum. 
We also illustrate a microscope, and here 

the reader will be interested to see what is 
almost a reproduction of the simpler type 
of microscope of the present time.  There 
is a barrel supported on its base, to be looked 
through, carrying the lenses which latter 
is provided with a stage to carry the slide, 
and what is very interesting, sub-stage illu-
mination stems to be provided for by the 
opening in the base.  Just as in the case 
of the magic lantern, the very clear pic-
tures tell their story. 
And finally we show another object from 

the same museum, a description of which 
is given in a Latin caption below it to the 
following effect:  "A machine for the de-
sired firm support and convenient use of the 
large sized telescopes, a system hitherto 
lacking and invented and used by the Rev-
erend Father Giles Francis, S. J. of Goet-
tingen."  This amazing telescope may be 
regarded as one of the predecessors of the 
Mt. Wilson instruments, and if we take the 
man as being of correct relative size, the 
telescope was truly gigantic.  A scale of 
dimensions is given in the corner of the 
picture, and would indicate that it was 
thirty-five to forty Roman palms in length, 
which is about twenty feet. So it would seem 
that our little man should really be some-
what larger. What we have illustrated goes 
back about two hundred and fifty years 
Father Kircher died in 1680 and the book 
from which these illustrations were taken 
is dated 1709. 
In one of his works Father Kircher tells 

of someone who traveled about exhibiting 
pictures with his magic lantern, which was 
one of the novelties of that epoch, and .the 
credit for its invention seems unquestion-
ably to belong to him. 
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Thousands Can Draw 

CARTOONS 
Who Have Never Even Tried 

Cartoonists earn from $60 to far over $300 a week. Why tie yourself 
to work that is drudgery when through a remarkable new method you 
can easily learn at home in spare time to draw cartoons that SELL? 

THOUSANDS of men to-day are working 
at routine, uninteresting jobs who could 
be successful cartoonists.  Many are 

earning pitiful salaries who could make won-
derful salaries in cartooning.  Briggs, Fox, 
Fisher, Goldberg and other leading cartoon-
ists are credited with earning more than the 
President. Yet a few years ago many of our 
most successful cartoonists never dreamed 
they could draw a good cartoon! 

The World's Easiest, Pleasantest 
and Best Paying Profession 
Just watch a cartoonist work. A few little 

lines—a couple of simple curves—a splash 
of black here and there—and then you see a 
splendid cartoon before you.  With a few 
strokes of his pen, he has taken some little 
incident of his day's experience—some humor-
ous or sad scene he has witnessed—and pro-
duced a cartoon which tells the entire story 
to thousands of newspaper readers. 

New Easy Way to Learn 
Cartooning 

This fascinating ability to draw cartoons 
can now easily be yours—this ability which 
can mean so much real pleasure and profit to 
you. Through a wonderful new method you 
receive right at home through the mail a 
complete training in Cartoon making and per-
sonal corrections on all of your work from 
one of America's most prominent cartoonists! 

With his help, you can in an amazingly short 
time, learn to draw the comic strips, humor-
ous, political and animated cartoons which 
are in such big demand. 

Learn More about Cartooning 
Send for FREE BOOK 

Never have cartoons been so popular. Mil-
lions of dollars were spent last year on car-
toons of all kinds—and every week news-
papers increase the amount of cartoons used. 
Get full details on the amazing opportunities 
in this fast growing field of Cartooning and 
full information on this remarkable home-
study method.  Mail coupon for  FREE 
BOOKLET today. 

Washington School of Cartooning 
1144 Marden Building  Washington, D C. 

Washington School of Cartooning, 
1144 Marden Building, 
Washington, D. C. 
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FREE BOOKLET on Cartooning. 
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PROTECT Y OUR IDEAS 
Any new article, machine, design or improvement thereof, or any new com-

bination of parts or improvements in any known article which increases its 
efficiency or usefulness, may be patented, if it involves invention. 

IF YOU HAVE ANY NE W IDEAS 
whidi  uu feel are useful, practical and novel, take prompt action toward pro-
tecting your rights. If you have invented any new machine, or new combina-
tion of parts or improvement, or new process or design, 

SEND DRAWING, MODEL OR DESCRIPTION 

of it for information as to procedure to secure protection. 

WRITE TODAY FOR BLANK FORM 

"Evidence of Conception" 
to he returned to me with drawing, description or model of your idea. 
Promptly upon receipt by me of your idea I will write you fully as to procedure 
and costs. 

NO CHARGE FOR THE ABOVE INFORMATION 

All communications are held in strict confidence.  My personal, careful 
and thorough attention is given to each case.  I offer you efficient, reliable 
and prompt service—based upon practical experience. Highest references. 
Write to-day for free book "How to Obtain a Patent.” This book will 

give you valuable information, and it may save you much time and effort. 
Send for it NO W. 
My practice is devoted exclusively to United States and foreign patents and 

trade marks. Very probably I can help you. Write to-day. 

CLARENCE A. O'BRIEN, Registered Patent Attorney 
1900 Southern Building  Washington, D. C. 
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CLARENCE A. O'BRIEN, 1900 Southern Bldg., 
Patent Attorney, Washington, D. C. 

Please send me your free booklet "flow to Obtain a Patent," and 
blank form "Evidence of Conception" without any obligation on my 
part. 
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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 Advice" cannot be answered 
by mail free of charge.  Such inquiries are published here for the benefit 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 an it is possible to du so. 

Should advice be desired by mail a nominal charge of $1.00 is made fur each question.  Sketches and 
descriptions must he clear and explicit.  OnIs one side ot 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. 

HOOK'S PERPETUAL MOTION —PRO AND 
CON 

(707)  George H. Hook, Salina, Kansas, writes: 
I am  sending  herewith  a photograph  of a 
wooden model of a perpetual motion machine 
which I have invented and a newspaper clipping, 
and would like to know what is wrong with the 
machine.  The wheel at the bottom of the track-
way 20 inches below the center is raised by a 
force delivered 10 inches from the center, and 
upon reaching the center becomes neutral.  The 
question is, does it take as much power to raise 
that wheel and weight from the position below 
the common center by a force delivered 10 inches 
from the center as the same wheel and weight 
would develop in descending the sante distance 
20 inches from the center. 
He then says that the photograph is not com-

plete as he does not wish to expose the entire 
machine and he will explain what the photo-
graph does not show, and continues with his 
explanation.  He states that the reason he failed 
to make the machine operate is because he had 
neither time nor money.  To this letter we replied 
requesting further information in the form of a 
diagram.  Mr. Hook answered this communication 
by stating that he did not think a diagram was 
necessary, and then elaborated on his previous 
description, making it evident that we were to 
answer yes or no to the question above alluded 
to, namely, whether or not a weight dropping 10 
inches located twenty inches from the center 
would develop more power than a weight being 
raised 10 inches located tett inches from the 
center.  Mr. Hook then mailed circular letters 
to his friends, stating that we were unable to 
reply to his perpetual motion machine theory 
because it was, to his way of thinking, without 
a doubt a positive project. 
A. I. If we say yes to the inquiry as given 

it is evident that we would be claiming that 
Mr. Hook had actually developed perpetual mo-
tion.  It is evident that we can say neither yes 
or no to the question directly as given.  Natur-
ally, a weight dropping 10 inches and located 
twenty inches from the center will raise another 
weight 10 inches, but ten inches from the center; 
we certainly do not believe that Mr. Hook has 
designed a machine wherein a weight will drop 
this distance repeatedly as the machine oscillates 
or rotates. We do not desire to accuse Mr. Hook 
of attempting to use our letter for publicity pur-
poses, but in view of the fact that a multigraphed 
letter of this nature reached us, we would be so 
impressed.  We wish to advise Mr. Hook, as well 
as all perpetual motion enthusiasts, that no per-
petual motion machine has been designed up to 
the present time, in which the reason for its 
non-operation cannot be given; in other words, 
reasons why any perpetual motion machine will 
not operate can be stated always. If the inventor 
refuses to disclose certain features of the inven-
tion, or if he sends a little snap-shot photograph 
of the model, it is of course impossible to give 
an explanation unless the photograph is at least 
lettered and labeled. 
It is unnecessary for anyone to make an elabo-

rate  drawing.  Several  rough  pencil  sketches 
would suffice.  The parts referred to should be 
labeled.  The inventor of the aforesaid perpetual 
motion machine did not label parts, neither did 
he describe his machine so that even those versed 
in mechanics could understand it.  He further 
distinctly specified that portions of the machine 
had been omitted as he does not desire to disclose 
the entire details, consequently, we will make this 
proviso.  If the perpetual motion machine of Mr. 
Hook operates we will feature the same on our 
front cover.  We will further reimburse Mr. Hook 
fen  the cost of his model provided that his 
machine operates, so that if he develops the 
machine to such an extent that it will actually 
function and continue to do so without additional 
assistance, just employing the falling weights, the 
machine will cost him nothing to build.  To those 
who desire information on perpetual motion ma-
chines, we would suggest that their drawings 
Should be exolauatory enoogb to warrant serious 

Naos 

consideration, and we will disclose those devices ' 
to no greater extent than we have disclosed the 
details of the machine in this description of the 
machine invented by Mr. Hook.  Our confidence 
in the non-operation of the device is given 
our challenge. 
RUBBER STAMP AND ROTARY GASOLINE 

ENGINE 
(708)  Howard K. Knapp. Rushville, Ill., asks 

whether or not he can obtain a patent upon a 
rubber stamp having a curved base and also if 
we deem it advisable that he patent a rotary 
gasoline engine. 
A.  We doubt very much if a patent upon a 

rubber stamp with a curved base could be se-
cured.  A patent search would determine this. 
This can be made by any reliable attorney at a 
reasonable cost. 
With reference to rotary gasoline engines, we 

would advise that there have been a great many 
of these patented.  In fact, about three hundred 
different rotary gasoline engines have been de-
signed and are covered by patents issued by the 
U. S. Patent Office at ‘Vashington.  One of the 
best of these is the Testa rotary gasoline engine. 
There are several concerns in the West that 

are actually building rotary gasoline engines, but 
few if any of these have found a market, and 
unless the rotary gasoline engine is unique in 
design and remarkably efficient, we doubt very 
much if you will ever be able to place your idea 
before the public. 

WATER TRACTOR. 
(709)  A. Kurzawski, I.os Angeles, Cal., has 

designed a water tractor having a belt with a 
group of paddles mounted thereon.  He also sub-
mits a drawing for an oil lantern having a glass 
guage on the outside to indicate the height of 
the fuel.  He requests our advice. 
A.  Your water tractor is, we will admit, a 

little more efficient than the regular water wheels, 
but very slightly so, due to the friction on the 
part of the sprockets and chains.  It would be 
much better to parallel several water wheels, or 
connect them in a series formation, one in back 
of the other, than to attempt using your method. 
A guage on the side of lanterns is not a new 

idea.  The reason it is not put in these positions 
is because of the added cost of such lanterns. 
Some lanterns are equipped with a moving scale 
to denote whether or not they are full.  Particu-
larly is this true of oil stoves.  We doubt if a 
patent upon either of the two ideas would bring 
any worth- while financial return. 

U.S. 7 PAT NTS 
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Don't Lose Your Rights 
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 woil. 
up your evidence and establish your right, 
before filing application for patent.  i'k• 
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 the m —a post 
card ,ill do. 

255 OURAY BLDG., 
WASHINGTON. D. C. 

.0rigInators of form Evident. of Conception" 

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 
tbroug_h 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 reque:.:.  Write 
today. 

RICHARD B. OWEN, Patent Lawyer 
164 Oirso Building, Washington, D. C. 
2276-8 Woolworth Bldg., New York City 

PATENTS COPYRND IGHTS 
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. Radio and Electrical cases a specialty. 

Our illustrated Guide Book, "HO W TO OBTAIN A PATENT," 
sent Free on request.  Highest References  Prompt Attention  Reasonable Terms 

VICTOR J. EVANS & CO., Patent Attorneys 
Chicago Offices:  Pittsburgh Officest Philadelphia Offices:  San Francisco Offieses 
1114 Ta..uto. Bldg.  514 Empire Bldg,  714-715 Liberty Bldg.  Hobart Bldg. 

New York Offices: 1001 Woolworth Bldg. 
MAIN OFFICES: 779 NINTH. WASHINGTON, D. C  

Address   • • • 
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is one of your first considerations. Get the BOYS' 
MAGAZINE for him.  He needs this great boys' 
periodical.  Parents owe it to their sons to give 
them clean, interesting and instructive reading that 
will make them self-reliant, manly and courageous. 

AN 8 MONTHS' 
TRIAL SUBSCRIPTION 
FOR ONLY 50 CENTS! 
(This is way below the regular price) 

Each issue of THE BOYS' MAGAZINE con-
tains from two to four splendid serial stories and 
from twelve to twenty thrilling short stories, be-
sides special departments devoted to Radio. Me-
' chanics,  Electricity, Popular Science, Athletics, 
Physical  Training,  Stamp  Collecting,  Outdoor 
Sports.  Amateur Photography,  Cartooning, etc. 
Beautiful big pages with handsome covers in col-
ors.  Profusely illustrated throughout.  A big lot 
of Jokes and Comic Drawings.  Eight issues equal 
20 big volumes, which would cost, as books, at 
least $20.00. 
A special feature is the award of $220.00 in 

cash prizes for the best amateur work in many 
subjects.  There is no reason why YOUR boy 
should not win some of these prizes.  Remember, 
only 50 cents for eight months.  If you are not 
satisfied, we will refund your money promptly and 
without question.  Remit in stamps if more con-
venient. 

(On sale at all newsstands-10c a copy.) 
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TEAR OUT HERE 

The SCOTT F. REDFIELD Co., 
9242 Main St., Smethport, Pa. 
I accept your special half-price introductory offer 

and enclose 50 cents for which send THE BOYS' 
MAGAZINE for eight months to 

(Write name and address plainly) 

Name   

Street or R.F  D   

City     State .. 

MakeYour Bike 
a Motorcycle 

You, too, can do it easy and 
In 30 minutes time--no special tools 

or knowledge required. Your old bike and the Shaw 
Motor Attachment give you a speedy, dependable 
motorcycle at • small cost. 2% H.P. motor. Runs 
from 4 to 40 miles an hour! 

The Sha w Attachment EITCUTZ 
Easy to control, pleasing to ride, economical to op-
erate. Thousands in daily 
use. Ironclad guarantee. 
WRITE YODAY for fall 
Information about 
this wonderful At-
tachment and the 
Shale Super-tdotors 
bicycle, which we 
also manufacture. 
SHA W MFO.CG. 
galesaertils.Dest46 

PATENTS and TRADE MARKS 
We offer a strictly professional service to inventors and 
manufacturers in the protection of their patent and trade-
mark rights.  Validity and infringement investigations con-
ducted.  Correspondence solicited.  Moderate fees.  Prelim-
inary advice without charge.  No literature. 

MILO B. STEVENS & COMPANY 
Suite 500 Barrister Bldg..  Washington, D. C. 
Suite 337C Monadnock Block,  Chicago, 111. 

ESTABLISHED 1864. 

RHEOSTAT 
(710)  F. Keagle, Highland Park, Ill., submits 

a sketch of a rheostat for a radio panel, which 
operates vertically instead of on the rotary prin-
ciple.  A switch blade makes contact on an 
arc sector wound with resistance wire, adjust-
ment being made by pulling on the lever.  He 
desires our opinion on the *same. 
A.  We will admit that your rheostat occupies 

less space on the front of the panel, but this 
advantage is practically eliminated because of the 
extension of the rheostat at the back of the panel. 
Furthermore, a rheostat of this nature has two 
moving parts, through which contact has to be 
n.ade, adding greatly in this manner to noises 
j.roduced in amplifying tube sets. 
In addition to this, the device presents no 

method of determining the position of the rheo-
stat arm.  It further is extremely difficult to 
mount on a panel, and if it should eventually 
become but slightly worn it would probably drop 
into  the  full  "on"  position  even  when  not 
desired. 
We would advise against endeavoring to patent 

this device, mainly on account of the difficulty 
,countered in mounting the sa me. 

Money for Your 
Ideas 

(Continued from page 58) 

of the screw. Or, again, it may have been 
the crossover problem in the early trolley 
car, in which the current collector ran 
along on top of the wire, a problem which 
was solved by the simple expedient of 
running the collector wheel on the under 
side of the trolley wire. 
The strangest part of it all is that many 

of us try so hard to do the thing in a 
difficult way, and without success, when 
it could be quickly done if it were tried 
in the easiest way. Thus, in the problem 
of projecting motion pictures on a large 
canvas, it was but a very simple thing 
which unloosened the flood of motion 
picture theaters and added a new industry 
in which many millions are already in-
vested. Workers in different parts of the 
world had labored diligently on the prob-
lem, but to no avail. Success, so far as it 
went, had been confined to very small 
pictures, exhibited in dark boxes into 
which one looked through a proper sight 
opening.  Yet, when the pictures on a 
large canvas came, it was discovered that 
all that had been done, which had not 
before been done by many others, was the 
simple step of enlarging the light opening 
in the rotating shutter of the machine. 
That simple invention was due to Mr. C. 
Francis Jenkins, of Washington. 

OPPORTUNITIES FOR INVENTORS 

Each new invention breeds a host of 
appurtenant inventions.  When the tele-
phone was invented, for example, it be-
came necessary to invent the switchboard. 
Party line circuits, battery systems, in a 
word, a thousand and one inventions, 
without which it would be difficult if not 
impossible to telephone from New York 
to Chicago.  Mr. Charles Scribner has 
taken out about 900 patents on telephone 
systems alone, which shows how vast is 
the field which is opened when a pioneer 
invention is introduced. The same applies 
to the steam locomotive, to the steamboat. 
to the harvesting machine, to the gas en-
gine, in a word, to every invention, great 
or small. 
The McKay sewing machine patent for 

manufacturing shoes became the central 
power in one of the greatest monopolies 
of the world.  Over ten million pairs of 
boots and shoes made in America an-
nually pay royalty to this company. Yet 
McKay peddled the stock of his first cor-
poration from door to door among his 
friends in Pittsfield selling it by force of 
circumstances to the poor cotton workers 
of Lowell and Lawrence and to the hardy 
whaling population of New Bedford. The 
declaration of the first dividend found 
these people wealthy, with still greater 
riches in store. 

CAN YOU 
think of a simple, practical Idea 
that will fill one of the many re-
quests we have on file for new invert.-
t ions? It may mean a fortune for you. 
Thousands of things are needed RIGHT 
Now. Youh 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 postai will de— 

ft is free. 

We Delp oar alien% 
without charge, to get 
the dollars out of their 
Ideas - having facillUeg 
Bone others possess. 

Advice free. 
Don't delay —gel she 

book at once. 

AMERICAN 
INDUSTRIES, INC. 
225 Patent Dept., 

WASHINGTON, O. C 

PATENTS 
ADVERTISED 
For SALE FREE 
In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 
Published for the 

M O with an Idea 
Send for free sample 
copy. One year's sub-
scriptiou L'uc 

ATENTS 
If you hare an invention and desire to secure a 
patent, send for our Free Guide Book. HOW TO 
GET YOUR PATENT. Tells our Terms, ldetbovill. 

ete. Bend model or sketch sod description for our opinion 
of it, patentable nature 

RANDOLPH & CO. 
Dept. 172  Washington, D. C. 

pATENTS, TRADEMARKS 
PROTECT YOUR INVENTION! 
Prompt, Efficient, Personal Service. IReasonable fee. Full explanation in my book 

let "PATENTS." Send for free copy today. 

AMBROSE T. BUCKLEY 
150 NASSAU ST.  NE W YORK CITY 

M R. INVENTOR 
W E ran develop that 1111 A and build that working 
M ODEL for you.  Consult us —with our stall of expert 
engineers, and thoroughly equipped experimental machine 
shops, we can develop any invention into a commercial 
proposition, whether mechanical. electrical or autom otive 
— simplify mid perfect it. and MAKE IT W ORK. 
Designing. Mi ning and testing gasoline motobrs a sr.skitri; E. = 

from sketches VZP T.ifinci at.h.  business cnnfldentlsi and sbo. 
Isle secrecy guaranteed. 

ELK M FG. 00., Inc. 
1926 Broadway  New York 

PATE NTS 
BOOKLET FREE  HIGHEST REFERENCES 
PROMPTNESS ASSURED  BEST RESULTS 

svml ,11 se Mg or model for examination 
and report as to patentability. 

WATSON E. COLEMAN, Patent Lawyer 
624 F Street N. W.. Washington. D. C. 

PATENT avteo coei l aArm)lad ieriect a ea.:I-

LI consistent charge, a 
service noted for results, evidenced by many well known 
Patents of extraordinary value. Rook, Patent-Sense . free. 
taCtly a Lacey  644 F St., Wash.. D.C. [stab. *505. 

PATENTS Secured 
Prompt service.  As old dangerous delays.  Send for our 
"Record of invention" form and Free 13ook telling How to 
Obtain a Patent.  Send sketch or model for examinatloa. 
Preliminary advice without charge.  Highest References. 
Write TODAY.  Jacobi & Jacobi, 419 Ouray Bldg., Wash. 
lagtoa. D. C. 



Science and Invention for May, 1923  81 

READ!! 
THE MARKET PLACE 

Where Minds Meet 

in the 

WORLD OF INVENTION 
A monthly magazine. 

DEVOTED TO THE INTER-
ESTS OF THE "INVEN-
TORS OF THE WORLD." 

Many instructive and attractive 
features, including a depart-
ment on engineering. 

Subscription $2.50 for one year. 

Advertising rates on request. 

For full particulars address, 

World of Invention Company 
Three Thirty-four Fifth Ave. 

New York City  U. S. A. 

P AT E N'TS 
!land Book• on Patents, Trade Marks. etc., sent free.  Our 
:7 year, of experience, efficient fief vice. and fair dealing as 
.ur e  fullest Value and protection to the applicant.  The 
Scientific American should be read by all inventors. 

MUNN & CO.. III Woolworth Building, New York 
Tinier Bldg.. Chicago. 

Scientific American Bldg., Washington, D. C. 
Hobart Bldg., 50 Market St., San Francisco, Cal. 

PATENTS 
PROTECT YOUR INVENTION TODAY 

II, In  fur I. RI  Illuatrdt, d  Book 
Radio-Electrical, Chemical and Mechan-
ical Experts; Over 25 years' experience. 

Prompt, Efficient Service. Write today 

A. M. WILSON, Inc. 
311-17 VICTOR BLDG.  WASHINGTON, 0. C. 

PATE N TS 
Send for free book. Contains valuable in-
formation for inventors. Send sketch of 
your invention for Free Opinion of its 
patentable  nature.  Prompt  service. 
(Twenty years' experience). 

TALBERT & TALBERT 
441 Talbert Bldg.  Washington, D. C. 

INVENTORS! 
Patents procured, Trade-marks registered, prompt 
personal services, fees reasonable, request free 
"Inventor's Guide," giving detailed information. 

FRANKLIN H. HOUGH, Inc. 
520 Washington Loan & Trust Bldg. 

Washington, D. C. 

PATENTS 
C. L. PARKER 
Formerly Member 11-
ainining Co mb,  C.  S. 

Patent Offices. 
PATENT  LAWYER 

McGill Bldg., Washington, D. C. 

Patents,Trade Marks, Copyrights,Patent Litigation 
Handbook for lnventor4, "Protecting. Exploiting 
and Selling Inventions." sent upon request. 
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Dr. Hacitegasaw's 
Secrets 

By CLEMENT FEZANDIE 

(Continued front page 18) 
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feet, and could furnish an inexhaustible 
supply of water." 
"But the sea-water is salt!" 
"I should distill the water. The volcano 

would furnish me, free of charge, all the 
heat I should need for the distillation, and 
from the salt left as a residue I could ob-
tain sodum, potassium, other elements, and 
possibly gold in greater or less quantities." 
"But you couldn't make the water run 

uphill to the volcano!" 
"Why not? I should pump it up. At the 

start I should have to use coal to pump 
up the first supply. But as soon as this was 
converted into steam I could use this in a 
steam engine to pump up more water to 
make more steam, etc." 
"I see.  Perpetual motion?" 
"Not quite.  You forget that I have the 

stored-up energy of the red-hot lava to 
replace all the power I use in pumping—and 
enough to spare to run all the railways, 
street cars and factories in Naples; for 
heating the houses in winter, cooling them in 
summer, and . . ." 
"Hold on a bit!" interrupted Silas, pleased 

to think he had caught the doctor napping. 
"How could you use heat to cool a house ?" 
But Doctor Hackensaw merely smiled as 

he answered: "All our large refrigerating 
plants use the 'ammonia process' for cooling 
purposes. And though it may appear para-
doxical to you, it is the heat that produces 
the cold. The heat evaporates the ammonia, 
and the ammonia in evaporating produces 
cold.  I plan to make the heat of Vesuvius 
serve to keep the houses and streets of Naples 
cool, even on the sweltering hot days of 
their hottest summer weather.  Nor shall 
I stop at Naples.  Rome is not too far off 
to benefit.  So far I have only spoken to 
you of hot water.  But my main reliance 
will be on electricity.  I intend to build 
huge power stations on Vesuvius, run my 
dynamos by steam produced by the internal 
heat of the volcano, and transmit this 
electricity by wire to the various Italian 
cities. By using a high potential there will 
be no difficulty in furnishing Rome as well 
as Naples with heat, light, power and re-
frigeration.  Every house can have an un-
limited supply of current at a trifling cost." 
"You're a lucky dog, doctor, to be able 

to make a trip like this.  I wish I were 
going along with you!" 
"What?  And leave Gloria Mundy here 

in New York, to pine for you during your 
absence?" 
Silas Rockett blushed.  "The fact is," 

said he, "Gloria is the friend I came here to 
see.  She is sailing on this boat today. She 
is going through Paris to Venice and Rome." 
"Then, Silas, why don't you come along, 

too?" 
"I wish I could, but I can't; I've got my 

work to do for the New York Daily Growl." 
"Nonsense! You know the old proverb: 

'Pleasure won't wait for you, but duty al-
ways does. But I have an idea. The boat 
doesn't start for fifteen minutes yet. Tele-
phone to your newspaper, tell them my 
plans, and ask permission to accompany me. 
You can promise your editor some sensa-
tional scoops!" 
"But I haven't any ticket, no clothing, and 

not a cent in my pocket.  Besides, there's 
not a vacant berth on the ship." 

Great Inventors 
Now Teach You 

How to Invent 
How to develop, patent and market your 
ideas; amazing new course teaches 
science of invention by mail 

Every man, woman, and child is born with creative 
imagination.  Some develop this faculty to a greater 
degree than others, and those who develop it to the 
greatest extent are successful inventors.  Invention 
is an orderly process of the mind, which combines 
two or more known facts to produce a new fact. 
Anyone who develops the right mental process can 
become an inventor.  Every successful inventor has 
this type of mind, developed by constant experience 
over a period of perhaps many years.  Heretofore 
hose who succeeded in the field of invention had 
o discover all the principles themselves. But, now, 
ust as any student of medicine, law, or engineering 
can take full advantage of all the recorded experi-

ence in these fields of 
study, so can YOU take 
the same kind of short cut 
1,, the habits of thought, 
and the methods of work 
required of successful in-
ventors. 

Raymond Francis 
Yates 

author of the Now Course 
In inventive Science, in 
collaboration w it It 15 
other  Inventors.  Mr. 
Yates Is ghost, thruout 
the country as Editor of 
scientific  magazines. 
writer of hundreds of 
articles and inventor of 
many  practical  device; 
and machines. 

Little Inventions 
Win Fortunes 

Fortunes have been mad. 
by men who have thought 
of a "little" idea in a 
hash.  The man who in-
ented the bottle top, the 
loan who  invented the 
crimped hairpin, the man 
who  invented  the thin 
lead automatic pencil, the 
man  who invented the 
snap  fastener —all these 
men, perhaps, got their 
ideas  in  a flash,  and 
founded their fortunes as 
a result of a single ides. 
But in every case their 
minds operated in accord-
ance with the scientific 
laws of successful inven-
tion. 
Edison says: "Invention 

should be taught as a profession."  Every inventor 
realizes the hopelessness of groping in the dark for 
the habits -if thought and methods of work re-
quired for successful invention.  Trying to invent 
without knowing the fundamental requirements of 
invention is like trying to build a bridge without 
knowing engineering. 

DON'T WASTE IDEAS! 
Every man at some time or other has an idea for 
something he would like to invent, but his mind 
doesn't know how to work. He doesn't know what 
to do about it—doesn't know how to think along in-
ventive lines—and soon someone whose mind is 
trained along inventive lines invents just the thing 
fitt may have thought of. 

WRITE FOR FREE BOOK 
A wonderful book explaining this wonderful new 
course in detail has been written and will be sent 
free to those genuinely interested. This book ex-
plains the course in detail, and proves that anyone 
can become an inventor who trains his mind —it 
may be the beginning of a fortune for you.  If you 
have ever had an idea for an invention, or if you 
would like to become a spare-time or professional 
inventor, and if you would like to know what to in-
vent, send in your name at once on the coupon 
NO W! 
Only a limited number of these books are available 
for free distribution. 

Bureau of Inventive Science 
75 Wisner Bldg., Rochester, N. Y. 
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Bureau of Inventive Science 
75 Wisner Bldg., Rochester, N. Y. 

Please send me your free book "The Science of 
I nvention." 

Name 

Address 

City   

RBIs   
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Here's 
A Real "Pal" 

For You 
Take your Gibson Any-

, here; you and this "pal" will 
lie the life o' the party. Watch 
the folks start swaying when 
you swing into the latest bit 
of "jazz".  See the light that 
kindles in her eyes when you 
play It Just for her. Talk about 
fun! The kind  of music you 
like best; the thrill of produc-
ing it yourself! 
Easy to play ? You'll say It N. 

In an hour you know the rudi-
ments; in a few weeks enter-
tain yourself and friends.  The 
Gibson Book and Gibson Banjo 
portfolio Illustrate 26 different 
models and  tell you how to 
get a Gibson now for only a 
few cents a day.  Send the 
coupon for your copy, FREE. 
Player agents make $1800 to 

$5000 yearly.  Do business on 
our capital. We furnish every-
thing and help sell.  Write 
for information. 

Ge ms Mandolin-Guitar Co. 
Parsons St. 

Kalamazoo, Mich. 

1
 IIM  =IEE E" MI  - - ME Gibmn Mandolin-Guitar Co., 
1625 Parsons St., Kalamazoo, Mich. 

Gentlemen:—Plesse vend mettle 
Gibson Book  --   Banjo Portfolio  

Tell me how to get your book on How to Organize a 
Mandolin Orchestra turd give full information about 

I Fri:11:  I ifer_Gw.  ialtlicto 
Ma/Wu-Cello  Mandolin-Bah/0 

Tenor B•1230 

Name   
Address.   
Check here. If teacher 

Play PIANO By Ear 
No matter how little you know about 
music, if you can just remember a 
tune, I teach you to play Jazz, Rag-
time and Popular Songs BY EAR— 
easily and quickly. Why spend years 
studying tiresome scales and finger 
exercises when you can 

Learn At Home in 90 Days 
and play any tune you can remember, by 
ear—without notes. Original method, won-
derfully easy. No do.re-mi, no scales—just a 
few simple rules, a little practice and the 
results are amazing. Names and letters from 
hundreds of enthusiastic pupils and interest-
ing book SENT FREE.  Simply write me 
your name, address, age—and state if you 
have ever taken _piano lessons: if so, how 

many? Write today.  Address 

RONALD G. WRIGHT, Director, 
NIAGARA SCHOOL OF MUSIC. 

Dept. 554  Niagara Fails. N. T. 

"Oh, a reporter can always manage.  He 
ought to be able to travel with a toothpick." 
"But I haven't even got a toothpick!" 
"Never mind—just telephone.  I'll buy 

your ticket and you can have the spare 
berth in my stateroom.  As for clothing 
I'll get you a set of sailor's togs from 
the ship's slop-chest!  How would that 
suit?"  And  Doctor  Hackensaw  leaned 
against  the  boat's  rail  and  guffawed. 

*  * * * * * *  *  • 

A few weeks later Doctor Hackensaw was 
installed upon Vesuvius superintending oper-
ations and busy as a bee. 
"Nly first step," he explained to Silas, 

"must be to ascertain the exact location of 
the liquid lava inside of the mountain. For 
this purpose I have had a number of pre-
liminary borings made.  I must be careful 
not to drill these holes too deep or I should 
tap the red-hot lava.  But the temperature 
in the bore gives me ample warning." 
"Why do you need a map of the liquid 

lava?" asked Silas. 
"So that I may know the best place to lay 

my pipes.  You see, my object is not so 
much to get free heat and power for Naples 
as it is to tame Vesuvius and prevent future 
eruptions and earthquakes." 
"How can you prevent them?" 
"By affording a free outlet to the internal 

forces. Earthquakes are due to one of two 
causes.  Either the imprisoned gases in the 
volcano cause an explosion and set the 
earth trembling; or else the lava ejected 
from the volcano leaves hollow spaces un-
derground and the crust of the earth falls 
in. Now, if I succeed in carrying away the 
heat from the interior as fast as it is formed, 
the gases will cool and not explode; the 
lava will not be ejected and no vacant 
spaces will be formed. I shall thus prevent 
both the eruption and the earthquake." 
"I see." 
"Of course, I must be careful to leave 

free outlets for the gases and lava. If I 
should cool the lava in the outlet itself, I 
might block up the safety valve and the 
result would he that the imprisoned gases 
would cause an explosion such as the crater 
has never before experiencd!" 
The day following this conversation, Silas 

Rockett was sitting in the hotel-cafe in Na-
ples with Miss Gloria Mundy, when Doctor 
Hackensaw appeared.  The doctor's face 
was grave. 

"What's the matter, doc?" asked Silas, 
cheerily, for the fact that he was paid by 
his paper for spooning around with a pretty 
girl on a tour through Europe, made him 
see everything through rosy spectacles. "Is 
there any hitch in your operation?" 
"Hitch is no name for it," returned the 

doctor, gloomily.  "It looks as if my whole 
scheme would fall through.  I've just been 
up to the observatory on Vesuvius and had 
a long talk with one of the staff there. He 
showed me the spectroscopic views of the 
flames, and the graphs made of the perturba-
tions in the volcano.  He also informed me 
that the scientists there are convinced that 
there is another eruption of the volcano im-
minent.  It might come in three months' 
time, or it may be delayed for a year or two 
and then occur with greater violence.  But 
come it surely will, within a few months' 
time. 
"What if it does?" 
"Don't you see that it will upset all my 

plans.  An eruption, with its accompanying 
earthquakes, is sure to destroy the greater 
part of my work." 
"I see.  And all the money you put into 

the enterprise would be lost?" 
"Bosh!" snapped the doctor.  "I should 

be willing to put ten to twenty million dol-
lars into the venture even if I were certain 
of getting none of it back.  But I don't 
want to just throw the money away." 

eAuto•Cart 

Beat 'ern all 
with Auto-Wheel 

You can beat 'em all, race or no race, if 
you are "driving" an Auto-Wheel —the 
speediest boys' coaster. Winning is dead 
easy. Only another Auto-Wheel can give 
you any competition. 
It's the self-contained, friction-reducing roller 
bearings which make an Auto-Wheel Coaster 
go so easily that it seems to be running itself. 
But roller bearings are only one of the many 
superior features in the Auto-Wheel Coaster. 
Some of the other features are: rubber-tired 
disc wheels (3 largest models have over-size 
tires); steel-tired disc or wood spoke wheels if 
desired; all wheels interchangeable; hound 
brace; hand brake; special hub cap and lock-
ing pin; sides mortised as well as nailed. 
Every one is a reason why live boys prefer the 

1i\ % 0 AV  e a v, oast.er 
Write for Catalog which shows all 

models of the Auto- Wheel and also all 
models of the Auto-Cart, the Auto-
Wheel's junior companion for your little 
brother and sister.  If you send the 
names and addresses of three local 

coaster wagon dealers 
telling which ones sell 
the Auto- Wheel, we will 
give you a year's sub-
scription FREE to the 
"Auto- Wheel Spokes-
man," a dandy little 
magazine for a boy like 
you. 

AIM° :\VUetAI.. 0%%•.•Siel• CO. Ats• • 

North Tonawanda, N. Y. 

BUILDS BETTER BOYS 

Selling men's gas-mask 

GOODYEAR RAINCOATS 
$1.90 each, in dozen or gross 
Sample sent upon receipt of j.z 
Agents wanted (Write for our 6 best sailors) 

GOODYEAR RUBBER MFG. CO. 
Dept. I • • 34 E. 9th Street. N. Y. C 

LEARN WATCH REPAIRING 
You can team by our modern and orig. 
Mal system of instruction every pan 
of the Watch Repairing Trade at borne 
as good or better than at a Mop  You 
cew earn money while learning and sech,e 
well paying position or .tart In businew after 
completing our course of Instruction Good 
watch repairer. are always In thdnand and ears 
from COO to $6, per week  particular.; 
apply to the 

MILWAUKEE SCHOOL Ili WATCH REPAIRING (Si Mason St MILIVAUREIVIS 

WALTER GEMS 
Look Like Diamonds 

how they ,torkle and flash! 
N%e defy you to tell the difference. 
Choice of gold or white platinum 
finish setting. 

%Year one (or both) five days 
SEND NO MONEY free.  Write us what you want 
—ladies' or non's ring or stick pin and setting wanted. 
Send strip of paper for ring size.  On arrival, deposit with 
Postman $5 for each ring, $2 for each pin.  Deposit refunded 
within 5 days if not entirely pleased. 
R WALTER. 299 4 Mentgemers St.. Jersey Cl . N. I. 

Triple Your Writing Speed 
JOT, the Quick- Writing System. 

MASTERED IN FIVE LESSONS 
Indispensable  for  recording  radio  message', 
Used by executives, secretaries, Boy Scouts. 
reporters, authors, students.  Send for circular 

MILTON W END  RUBY, N. Y 
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W EBSTER'S 
COLLEGIATE" 

(Posed on the 
NEW INTER-
NATIONAL 

the 
"Supreme 
Anthony" 

One might write a book on the excel-
lences of this BEST abridgment. An 
eminent educator says: "Certainly a 
gold mine about words, places, peo-
ple.  Only a little less valuable than 
the New International." It has a won-
derful vocabulary—over 100,000 words 
—complete definitions, adequate ety-
mologies, and uses the familiar Web-
ster diacritical marks.  1256 Pages. 
1700 Illustrations, 
The Thin-Paper Edition is so light, so 
handy, so well printed that it is a real 
pleasure to use it. 

Art Canvas, $5.00 Fabrikoid, $6.00 
Leather, $7.50 

Guaranteed or money returned. Order from 
your Bookseller or write to the Publishers. 
Free Specimen Pages if you name • Science and 

Invention. 
G. & C. MERRIA M CO MPANY 
Springfield, Mass., U. S. A. 

" ELECTRO - CONDITE" 
STARTLES THE W ORLD 

Thousands of people are marveling at 
the wonderful performance of the "Elec-
tro-Condite" Converter. Clarifies, puri-
fies, sterilize,' matures and mellows 
most kinds of beverages. Makes hard 
water soft, etc. May prevent poisoning. 
Send $5.00 for device with 5 

trial money-back guarantee or ask f,,r 
circular. 
Best grade Proof Hydrometers. $1.00 

each prepaid. 

A B C LABORATORIES,  INC. 
ERTER Dept. X., 200 West 72d St.. New York 

, WRITE JOKES 
PUblIsher7. erer)uliere lift)  ' luau $1  to $5 
apiece for jokes, epigrams anti humorous 
stories. Tremendous demand. Professional 
humorists eani good salaries.  Our course 
in Humor Writing teaches you how to orig-
inate ideas for jokes, epigrams and stories. 
Learn in your spare time—earn In your 
spare time.  Markets furnished. 

Write for information 
AMERICAN INSTITUTE OF HUMOR 
Office E. 414 Pork Bldg.. Cleveland. Ohio 

You Can Save $3592 
Recover it 
yourself. 

$4.45 rpd Coste o toOt .11 
m•keg and 

ParcelsPostpaia ,aod,ia. knit 
and quarters sewed together, with rear fasteners, 
welts and tacks. °amulet.c.  Anybody can put it 
on. Give name, year, model nu mber of your oar, 
Catalog FREE. Aoeras warded. 
Liberty Top & Tire Co  Dept. Ed. Cincinnati. 0 

FOR 
S  YOURSELF GO INTO BUSINES 
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ited possibilities for making BIG money in every 
town or city. Make $100 and more weekly as Floor 
Surfacing Contractor. Every floor, old or new, is 
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can Universal" electric machine does work 
men. ...ring BIG profits. Panties guarantee 

and 5-day trial odor moteet con.  Write today for 
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for others, big profit. All easy, rules sent. 
Write factory for preen catalog,TY PE.cards. 
ate. THE PICO'S CO.. 5.47, Illesidea.Coss. 

"Then, said the reporter, jocosely, "I sup-
pose all there is to do is to stop the erup-
tion!"  And he leaned back, smiling, for 
Gloria was charming that day, and life 
seemed well worth living to Silas Rockett. 
"Stop the eruption?" echoed the doctor, 

his face brightening.  "That's not such a 
fool idea of yours as it sounds, Silas.  I'll 
have to study up the question." 
A week later when Silas and his fiancee 

returned from an excursion to Capri and 
the Blue Grotto, they found Doctor Hack-
ensaw restored to his usual spirits—more 
exuberant than ever—perhaps. 
"I think I've solved the problem. Silas," 

lie shouted, "or rather, you solved it for 
me.  I'm going to stop the eruption!" 
"Oh, indeed?" grinned Silas.  "Well, if 

my idea proves valuable, you'll have to add 
me to your staff of professional advisers. 
I suppose you're going to order Vesuvius to 
keep quiet. But do you happen to know the 
address of the manager, and are you going 
to write or telegraph or wireless him to 
stop the eruption?" 
"I'm going to use the wireless," returned 

the doctor, serenely, "or rather, I'm going 
to ask Miss Gloria to use it for me." 
No more would he say for the moment, 

but for the next few weeks he was such a 
busy man that Silas saw very little of him. 
In fact he spent most of his time at the 
crater.  He had cautioned the reporter not 
to say a word in regard to his plans. 
"If the Neapolitans got an inkling that 

I was going to take liberties with their 
volcano, I should be mobbed. There is su-
perstition everywhere, but the people living 
on a volcano have more excuse for their 
superstitious fear than any others." 
Doctor Hackensaw had already obtained 

governmental permission for his preliminary 
borings. He had not revealed his real plans, 
but had declared his conviction that im-
mense deposits of sulphur must exist some-
where in the mountain, and had obtained 
permission to hunt for them.  This, and 
liberal tips to his employes' enabled him to 
carry on his operations without hindrance. 
Things progressed rapidly, and one day he 
came to Silas and cried jubilantly: 
"All's settled, Silas.  I've ordered the 

eruption for noon—two weeks from today." 
"What!" cried Silas in mock astonish-

ment, "you're going to let the volcano 
shoot, after all?  Didn't I tell you to stop 
the eruption?" 
"You did, Silas, but I found the contract 

was a little too much for me to handle, 
so I've made a compromise, The eruption 
was bound to come, so I thought it better 
to make it come at a definite date, and limit 
the extent and direction of the lava flow. 
My borings have enabled me to locate the 
spot where the pent-up forces are at work, 
and special instruments have helped me to 
ascertain the internal conditions.  After 
careful study, I decided to create a weak 
spot in the crater, so that when the explosion 
comes, the lava will flow off in a direction 
secure from danger of doing harm. I don't 
want to run the risk of covering up Pompeii 
again or of destroying any other city.  My 
workmen have been busy creating this weak 
spot, and now all is ready for the eruption." 
"Whew I" 
"Of course I have not made public the 

fact that it is I who am creating this ex-
plosion.  I have notified the public through 
the newspapers that an eruption and earth-
quake are due at noon-time, two weeks 
from today. To avoid all possibility of ac-
cident, the police will clear the people from 
the surrounding villages on the day of the 
eruption, and all persons will be warned to 
seek open spaces, so that no one will be In-
jured in case the earth tremors are strong 
enough to knock down any buildings." 
"How are you going to start the volcano 

going?" asked Silas. 

hat Are Vim 
Tinking/thou! ? 
Day-dreaming led many a man to make 
plans that brought him big success. Don't 
be ashamed when your thoughts are wand-
ering away, when you dream that you are a 
leader of men—a doer of big things in the 
business world—a builder of lasting struc-
tures. Your day-dreams are an indication 
of your ambition and of your desire to ac-
complish things.  The man who never 
dreams has no imagination, he will not get 
very far.  But you can make your dreams 
real—You can materialize your ambition. 

Just dreaming alone won't do. Hitch your 
dreams up to facts and you will go far. 
You will get the facts through special train-
ing along the line in which you want to suc-
ceed. And the place to get just that train-
ing is the American School. This is proven 
by the quarter of a century of successful ex-
perience we have in helping many thou-
sands of men and women gain an enviable 
place in business and social life. 

Another reason why the American School 
is the place to get your training—it is not 
a business corporation but a Chartered Edu-
cational Institution, incorporated not for 
profit. 

Space here is too limited to tell you of all 
the advantages you will gain by getting 
your training from the American School, 
but the coupon will bring you full informa-
tion and a descriptive book, without cost 
or obligation to you. Fill out and mail the 
coupon NO W, while you are thinking about 
it. No agents quill bother you. 

American School  A 
Dept. G-526. Drexel Ave. & 58th St., Chicago 
••••1  •••  = ME 

A merican School 
Dept. G -526 Drexel Ave. & 58th St., Chicago 
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and how you will help me win success. 
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.....Business Manager  ..-Stearn Engineer 
--Bert. Public Accountant ..-Foremanship 
--Accountant and Auditor ....Sanitary Engineer 
...Bookkeeper  ....Surveyor (& Mapping) 
--Draftsman andDesigner ..-Telephone Engineer 
.....Electrical Engineer  -.Telegraph Engineer 
.....Electric Light & Power ..-High School Graduate 
--General Education  --Fire Insurance Expert 
--Vocational Guidance  --Wireless Radio 
....Business Law  ....Production Manager 
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COONeliAKE 
With Amazing 
New Invention 

No More Sweltering Kitchen. In 
Summer —No More Fires to Build 
—No More Dirty Heavy Coal—No 
More Ashes —No more unsightly 
Scuttles—No More Smelly, Sooty Oil 
Stoves to Clutter Kitchen. No More 
Slavery to • Hot Kitchen Stove. 

Makes Your Range A Gas Steve 
Here le the amazing new Invention. The Oliver 011.Cias 
Burner—that in one minute, makee your present coal or 
wood range Into • real gas stove that turns on and oft 
with a valve. Gives much or little heat—only when you 
want It—at • twist of your wrist. Just like using city gas. 

Wonderful Baking Bake right In your 
good old oven—better 

and quicker than ever before. Don't wants fueland get your. 
*elf ail out of sorts by nursing • hot fire all day just for 
cooking and baking. With this wonderful Invention you 
simply turn • valve, etrike a match, and light your fire. 
Ina jiffy the oven Is ate fine even temperature—any degree 
you want. Put In your roast or baking—put on your etew 
or vegetables. Go away and forget them. Come back when 
they are done, turn the valve—fire is out instantly— 
and you leave your kitchen cool and sweet all day long. 

Burns 95% Al,', 5% Oil Teti* 
Mr. Oliver's wonderful invention is made 1nel:teen models 
—tits any kind of cook stove or range without changes or 
drilling. You set It in your firebox in one minute. Presto 

You have a gas stove. Absolutely 
safe, It lasts • lifetime. I50.00u triune. 

30 Days Free Trial 
You don't have to be satisfied with 
reading about the Oliver. You can 
test It Tor SO days—bake with It In 
your own oven—on Mr. Oliver'. Free 
Trial Offer. Write at once—don't de-
lay—and youwiii be in time to receive 
Mr. Oliver'sgpecial Low Introductory 
Price and 30 Day Free Trial Offer, 
together with his attractive Free 
Booklet, "New Ki nd of Heat." No obli-
gation, send • postcard, now, before 
you turn the page. Know the blessing 
of this amazing invention. 

AGENTS 
Kern uo to $60 a 
week time, 
1250 •spare  week  full 
time. Territory man. 
asses making 15,000 
to $10,000 • year. 
I give Feeds to my 
producers. Big Sum-
mer season is just 
starting. Addrees w. 
Personally, Mr. . 
Olliiver, Pres., at ad. 
dress shown below 
r sales _plan and 

, elusive Territory  

M V O OIL . CAS BURNER & MACHINE CO.. 
2456-E Oliver Betiding,  St. Louis, Mo. 

CANADIAN OFFICES: 2456.E Webster Bldg  TORONTO  

Send iorYo. Gs. 
Copy of 

Tiii5 3ociit 
"Health",our new book, 
is now ready to put in 
the mail. It is free! Fill 
in the coupon below aad 
mail it to us to get this 

interesting story of how electricity—the 
common ordinary lighting current—can 
be used by you to regain health and 
strength. 
Thousands of cases covering over one 
hundred different ailments have been 
successfully treated with Renulife Violet 
Ray.  This marvelous treatment has 
brought health many times when other 
methods have failed. 
If you are not in the best of health, if you 
are weak and depressed or if you suffer 
from some painful ailment, you owe it to 
yourself to try the scientific Renulife 
Violet Ray method of getting well. 
Send the coupon.  We will immediately send you 
full information and tour free book "Health". 

Renulife Electric Co mpany 
195 Newberry Bldg.  Detroit, Michig 

Gentlemen: Please send me full informatiofl ad 
your free book "Health". 
Name 

Address   
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AGENTS $6 a Day 
Should be easily made selling 
our Ooncentrated Non-Alco-
holio Food Flavors._ Soaps. 
Perfumes and Toilet Prepara-
tion.. Over KO kinds, put up 
in collapsible  tubes.  Ten 
times the strength of bottle 
extracts.  Every home In city 
or country is a poesible cue-
tomer. Entirely new, Quick 
sellers.  Good remse rn. 
Not sold in stores,  No 
competition.  MO pet 
cent, profit to agent.. 
Little or no capital 
required.  Elegant 
sample case forwork. 
era. Start now while 
Ws new. Write coda 
p poet card will do-- 
for full particu lars  

mu m MO M ce„ 1843 anneal elk tIIlS*utl. 

"I have made borings and placed the cor-
rect amount of explosives in the critical 
spot. At the right moment I shall fire them. 
An outlet will be formed for the pent-up 
internal forces, and there will be a mag-
nificent eruption. A number of movie men 
are going to be on hand with their cameras, 
and the world at large will be thus able to 
witness the spectacle at second-hand." 
The two weeks dragged slowly by, but 

the eventful day dawned at last. Every pre-
caution had been taken to prevent accidents. 
At noon on the appointed day, Doctor 

Hackensaw led Miss Gloria Mundy to the 
wireless instrument in Naples, from which 
the etheral wave was to be sent that would 
explode the TNT and start the eruption. 
The spot faced the bay and the smoking 
volcano could be clearly seen on the other 
side of the water. 
In the very focus of the movie cameras, 

Miss Gloria, more beautiful than ever, and 
trembling a little at the importance of the 
role she was about to play, pressed down 
the control-switch just at the stroke of 
twelve. 
Instantly a cloud of flame and smoke was 

belched  up  from  the  volcano,  huge 
blocks of lava being hurled up high into the 
air. It was only several seconds later that 
the report could be heard, for sound travels 
far more slowly than light. 
The earth shook violently and several 

ramshackly buildings fell.  Some window 
panes were broken, although people had been 
warned to leave the windows open to avoid 
such breakage. 
The deed was done.  Vesuvius, for the 

first time in its life, had found a master. 
It was some months later before the doctor 

was able to carry out his initial project, and 
he never completed it fully.  But he did 
eventually succeed in furnishing the people 
in Naples light, heat, and power at ridicu-
lously 14,\V prices. 

Hunting Crittuuidtail 
fin 42000 A. D. 

By FELIX LEO GOECKERITZ 
',Winnerf Intl page 21)) 

But no%%—lie listened in astonishment—over 
the wires came the sound of steps.  Shots 
came next, could the robber have escaped 
with a sudden dash?  Brillov pressed upon 
a white button.  He closed all the doors 
of the building by electric telemechanics. 
There was no escape. 
Brillov again listened.  The policeman— 

he knew that the Central Office could under-
stand every word he said—cried out loudly 
against the walls: "When we entered this 
steel chamber, the burglar threw a smoke-
bomb.  In the impenetrable smoke he man-
aged to get by us and got out before the 
cage door fell. The officer in front of the 
steel cage took up the pursuit at once, but 
scarcely had the burglar reached the rear 
door, when the door of the cage fell in 
front of us."  Lieutenant Brillov pulled 
the white knob back which opened the door 
of the cage again, and bit his lips in irrita-
tion—he himself had rescued the robber 
from his pursuers.  Then he connected the 
wireless telephone to the police telephone 
post, which stood in the side street next to 
the bank. 
The officer felt suddenly a weak electric 

ticking at his temples and jerked the little 
telephone to his ear:  "Officer No. 381 on 
night watch"—"Listen," said Brillov, "The 
Bank of Commerce is broken into.  The 
burglar has escaped out of the rear door. 
He must pass your station; catch him what-
ever happens and if necessary shoot." The 
policeman repeated the order to himself 
and then looked out peeringly through the 
darkness.  No pedestrian was to be seen, 
only an automobile approached him at high 
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Catalog FREE! 
Send for the M ONARCH Lathe Catalog — 

fully illustrated —every type Lathe, up to 30 
inches swing.  Illustrated here is the MON-
ARCH Jr. Lathe—an accurate, compact, trouble 
proof Lathe for Inventors, Experimenters, Me-
chanics and Auto Repairmen.  Fully equipped 

ihr —semi-quick 

c ha n ge  gear 
— automatic 
sa fet y 
devices. 

$225 
9 in.  Lathe 
2 ti  ft.  bed 
with bench legs 

Also built with bed lengths up to 5 feet. Made 
in 11 inch swing size too, at slightly higher price 

THE MONARCH MACHINE TOOL CO. 
418 Oak Street  Sidney, Ohio 
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M AKE MONEY 
AT HO ME 

V OL; CAN earn $1 to $2 an hour writing show cards 
A at home in your spare time.  Quickly and easily 
learned by our new simple "Instructograph" 

method.  No canvassing or soliciting.  We show you 
how, guarantee you steady work at home, no matter 
where you live. and pay you cash each week. Full 
particulars and booklet free.  Write to-day. 
AMERICAN SHOW CARD SYSTEM LIMITED 

Authorized and Fully Paid Capital.One Million Dollars 
I 10 Adams Bldg.  Toronto,Canada. 

LATHES 
9 to 18-inch Swing 
List price $150 and ug, 
according to size.  When 
ready to buy,  send tor 
Lathe Catalog and prices. 

W.F.& John Barnes Co. 
442 Ruby Street 

ROCKFORD.  ILLINOIS 

fuer-Isbtiatirki,,g  aanim Itmidnittheer Catch Fish 
g numbers, with our new, Faor8-

. ing, Galvanized Steel Wire Trap. It catches them 
like a fly-trap. catches flies. Made in all sizes. Strong and 
durable.  Write for Descriptive Price List, and our Free 
Booklet on best bait known for attracting all kinds of flail. 
J. F. GREGORY, Dept. 25, Lebanon, Mo.  

4525 A DAY Selith Shirts 
Large shirt manufacturer wants agents 
to sell complete line of shirts, pajamas, 
and night shirts direct to wearer. Ad 
vertised brand--excl ugly° patterns--easy 
to sell.  No experience or capital re-
quIrect. Entirely new propoeition. 

Write for irres_sampre.s. 
IllseNssa Shirt go.. SOR M edway. MEAN 

SYCO-GRAF 
S. Patent Alloeed 

A Micro-Psychic Machine 
Amazingly increases the strength of 
the feeblest psychic impressions.  A 
mechanical oulia.  Operates for one 
Person  Prepaid  $5.00  Free 
Booklet 

The Syco- Graf Company 
Dept. C.. Box 934. Richmond, Va. 
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BURGESS ELECTRICAL SCHOOL 
P46 1 43.4 St.  Dep. 2  C14.44... III 

- h 201 Crawford Street Toronto Ont. Canada. 

ELECTRICAL HANDBOOK ..• have prepated  pockei nire note book to, p,..,•1 men Cbn. 
• .c, drawings and diagrams of electrical machines and connecisons; 
ee 200 formulas. with problems worked out 
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THE BURGESS COMPANY, Consulting Electric. al F.ngineers 
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T HE CA MP A XE SUPRE ME 
Your Individual 

SPORTSMAN AXE 
With Your INITIAL 
Own 
Permanently etched in Gold. 
Delivered anywhere postpaid 

for 51.011. Sente.0 11) for 
Inc extra.. 

Weighs I lr lbs. has 3Ii" 
cutting edge of finest crucible 
feel. Best 13" hiekery handle 
ith "can't slip" grip. 

Fine Leather Sheath Twenty-
Floe Cents Extra — Send for  Be sure to state 
yours now. Circular on request  initial wanted. 

MURKIN SUPPLY CO.  Desk S.  Warren. Pa. 

I Satisfaction ima m- I 
teed, or your money 
back instantly.   

STUDY THE STARS 
Extend the hot):  with 
great thought , t  .•• of 
vast ,tt;t ' 

RADIUM * STAR * MAP 

C. W. S•UNDELL. 643 Ontario St.. Oak Park. III.  

It thin,  in tin  41, k.  ...It  by 
shining liner between stars. l'seti by leading schools 
and colleges.  sample star Group Free.  I ft. Insult 
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Airplane Free 
With our course in Build. 
log,  Flying,  Repairing  of 
Airplanes  and  Motors. 

Write for Catalogue No. I 

lincoln Standard Aircraft Corp. 
LINCOLN. NEBR. 

ALL MAKES 
Underwoods. Monarchs, Remlng-
tons,  L.  C.  Smiths,  Olivers, 
Royals, Coronas AT 
REDUCED  PRICES.  
Prices as low as.... 

Write for our Catalog No. 15 
BERAN TYPE WRITER CO. 

Dept. 21, SS W. W ashington Street. Chicago 

speed.  The officer drew his revolver and 
gave a warning shot. In response, the auto-
mobile doubled  its speed.  The  officer 
sprang to one side and pulled out the handle 
which by electric action, drew a steep barri-
cade across the street crossing. The burglar 
was not going to escape him whatever hap-
pened. 

But what was that?  Two great springs 
appeared suddenly on the bottom of the 
automobile which lifted it up, and it jumped 
as if it was a running horse, over the barri-
cade. Before the officer could recover from 
his astonishment and give a shot, the auto-
mobile had disappeared in the darkness of 
night. 

Lieutenant Brillov cursed wildly as he 
learned of this. He at once alarmed by wire-
less all the police posts of the city, but the 
replies gave no comfort.  The automobile 
was nowhere to be seen.  He turned loose 
all the police automobiles, the whole region 
was covered at reckless speed—in vain. 
Only one thing remained, the airplane police 
station.  A giant captive balloon, to which 
ready for instant flight, two monoplanes 
were attached. The answer came from them 
that a thick cloud prevented all out-look 
and airplane patrol would be useless. 
Brillov began to rage.  He knew if the 

burglar escaped that he would be removed 
from his position by the severe regulations 
of the department. Then suddenly the air-
police station 11Z rang him up.  Their 
wave indicator warned them of the presence 
of an airplane not regularly licensed. Bril-
lov connected his own apparatus and his 
indicator marked on the card beneath it, a 
beautiful undulating line that lead to the 
north. 
Telegraph and wireless telephones worked 

feverishly, but in all directions dense clouds 
were announced that made the pursuit im-
possible.  The fugitives by this time were 
in the neighborhood of Hamburg, and finally 
the news came that a fleet of police air-
planes were on their heels. 
Now the sea lay bright and wide in the 

first rays of the morning sun before the 
fleeing burglar, as he suddenly descended 
in an abrupt volplane to earth, jumped out 
of his fuselage and hurried towards the 
shore.  Automobiles began to appear out 
of the distance. Out of the air shots began 
to pour down on him. He ran with desper-
ate speed.  He reached the bank.  Behind 
the piling there was a boat; hands were 
stretched out to him from it. He jumped 
on board and sunk powerless to the bot-
tom, when the boat with the speed of an 
arrow, sank to the bottom. And now, half 
fainting, he proudly laughed. The burglars 
themselves, it seemed, were well organized, 
and the millions of plunder in 100,000 mark 
notes were stowed away in his knapsack, 
resting lightly on his shoulders . . . . 
A police automobile appeared on the 

scene. The young lieutenant put a glass to 
his eyes, and looked closely over the surface 
of the water. Nothing. He gave the alarm 
to the submarine police by wireless—the 
apparatus was built skilfully into the auto. 
In a few minutes with a delicate sound mea-
suring apparatus the fleeing submarine was 
located. 
A short and easy task for the great alpha-

electro-magnetic traction apparatus; it shot 
gigantic lines of force through the water, 
and slowly with irresistible titanic power, 
it drew the little boat that vainly tried to 
escape, into the safer harbor of the sub-
marine police station . . . . The clock 
rang out five o'clock, as the wireless an-
nounced the capture of the fugitives to the 
anxiously waiting Lieutenant Brillov. No 
one was as happy as the Lieutenant, for 
now a weight was lifted off his heart, and 
he need have no more anxiety for his future. 

(Translated from the German.) 

Be A Virile 
Red Blooded Man 

(let the toy of life — win 
back  your  health,  strength, 
vigor and vitality — the abil-
ity to do what you want to 
do, enjoy what you with to 
enjoy, live as you like to Ilse 
— it's a joy you never can 
know  while  handicapped  by 
miserable ailments or habits 
that take the tuck out of you 
and unlit you for both work 
and play  .You can't be wel-
come among your friends and 
acquaintances when  your 
breath  is  had,  your  skin 
blotchy, your  temper soured 
— nobody wants you around 
w 11 en  chronic  cartipation, 
biliousness. dyspepsia or some 
other disgusting indisposition 
has got you in its grip. 
You can't continue to make 

a success of your business or 
your work when you wake up 
head-achy. out-of-sorts. filled 
with lassitude that makes the 
tackling of each job a task 
You never will he picked out 
for promotion if you do each 
day only what you have to do: 
if you haven't the energy, am-
bition, mental alertness and 
physical rtamina to make your-
self stand out se a man of 
pep and power. 

GET RID OF YOUR 
AILMENTS 

You can do it. no matter 
what your condition is now, 
if you've got the will to take 

STRONGFORT  steps to free yourself from the 
The Perfect Man  body and brain destroying ail-

ments that are holding you 
hack, and build yourself up.  Any man can, if he only 
goes about it the right way. 
Don't fool yourself with the idea that you will get 

better—unless you do something —or with the even 
worse delusion that patent medicine dope will ever 
bring back the virility you have lost.  No pill. Powder 
or potion ever put together can build the red blood 
and physical and mental material that makes a man. 
It never has been done  It simply can't be done. 

TELL ALL YOUR TROUBLES 
Tell them in sacred confidence. as you would to a 

brother or a close friend, and I will show you the 
straight. broad path back to both physical and mental 
Health.  Strength and  Energy.  Thousands,  in all 
parts of the world, have found it under my guidance; 
mans who felt, when they came to me, that their 
lives were almost hopelessly wrecked, are now strong. 
hesIthv, vigorous and virile man and women 

STRONGFORTIS M 
The M odern Science of Health Pro motion 
Strongfortism will do for you what it already has 

done for thousands of others There isn't the slightest 
doubt of it—I guarantee it—if you will follow My 
Instructions for a few months —in the privacy of 
,our own room, if you with.  Back of the Science of 
Stronsfertism  is Nature, and to Nature all men 
and women are alike.  With her aid, you ran aver. 
come the ailments that are causing your vitality to 
ebb away.  You can enrich your blood, build up the 
tissues of your body and broth, put new vigor into 
every organ and make yourself a man your wife. 
sour friends. your acquaintances and your business 
aSSOCIatPS will be proud of. 

SEND FOR MY FREE BOOK 
"Promotion and Conservation of Health. Strength 

and Mental Energy."  I will give YOU Just the in-
formation you want.  Be Virile—get the joy of life. 
Fit yourself for the happiness and responsibilities of 
matrimony and fatherhood.  My book will tell you 
how  .it Is Free.  Just mark the subjects on the 
free consultation coupon.  (write other ailments on 
extra line) on which you want 'peelsl eenfidential in-
formation and send to me with 10c (one dime) to help 
Pay postage. etc.  You will hear from me at once with 
a message that will mean more health, and strength 
—more Joy and happiness.  Send for my free book. 
Right Now—TODAY. 

LIONEL STRONGFORT 
Plirsical and Health .Speeialist 

Dept. 336  Founded 1805  Newark. N. J. 



86 Science and Invention for May, 1923 

Your first consideration in buy-
ing Radio apparatus is the res-
ponsibility of the manufacturer. 
Has it the years of the peculiar 
kind of experience which the 
production of efficient and de-
pendable Radio equipment de-
mands? Does it keep pace with 
the progress of the science of 
Radio? 

SIGNAL stands that test. We've 
been making telephone and telegraph 
equipment  over  thi rty-five  years. 
We've developed as "wireless" devel-
oped. We know Radio from its be-
ginning. SIGNAL Radio equipment 
is made by men who've been making 
that kind of apparatus ever since it 
was discovered. 

And our force of Radio engineers is 
constantly engaged if2 research work 
which insures that every SIGNAL 
item represents the latest develop-
ment in Radio. 
You'll surely ap-
prove  of  this 
SIGNAL Vernier 
Rheostat.  It has 
the fine appear-
ance and will give 
ti e exceptional 
serviee which 
characterizes 
emery SIG NAL 
it em.  It's the 
ft rs t successful 
vernier using a 
single k nob for 
control. Fine ad-
justment eas ily 
obtained.  F u r - 
fibbed with or 
without knob and 
pointer. no dial to match others of set may he used. 
For sale by dealers everynhere. Insist on SIGNAL 
—it's your protection. 
The coupon below will bring you valuable and 
practical Information —if you send it In right 
away.  (2245) 

Fadory and General Offices 
1911 Broadway, Menominee, Mirk 

Atlanta  Boston 
Chicago  Cleveland 

Minneapolis  I  INFORMATION 
Montreal New York(  COUPON 

Pittsburgh 

St. Louts 
San Francisco 

Toronto  aI 
You'll find our local' 
address in your  I 
r,!ephnne Director., 

Signal Electric Mfg. Co.. 
1911 Broadway. 
Menominee. Mich. 

Please send catalor 
bulletins giving complete 
Information  about  SIG-
NAL Radio equipment to 
name and address written 
In margin. 

At this low price you get the efficiency of a rld 
set.  It is a two tube radio frequency receiver--
picks up stations 1500 miles away under good con-
ditions —everywhere —any time.  This outfit can be 
operated stitli a dry cell or storage battery.  Cabi-
net is of solid mahogany and workmanship the 
finest throughout.  Order direct or send for catalog 

•  DEALERS —write for proposition —it's a winner. 

AGENTS —wanted everywhere. 
Write for territory QUICKLY. 

THE MIDWEST RADIO COMPANY 
809 Main St.  Cincinnati, Ohio 

Send for 
Catalog Today 

BUCHSTEIN'S FIBRE LIMB 
is soothing to your stump —strong. 

cool, neat, light. Easy 
payment,  Braces for 
all deformities. 
H. BUCHSTEIN CO. 

Alec 

Obtaining An Alma-
teur Radio License 

) 

3. The apparatus shall at all times while in 
use and operation be in charge of a person or 
persons licensed for that purpose by the Secre-
tary of Commerce, and the operator of apparatus 
shall not wilfully or maliciously interfere with 
any other radio communication. 
4. The station shall give absolute priority to 

signals or radiograms relating to ships in dis-
tress; shall cease all sending on hearing a di, 
tress signal; and shall refrain from sending until 
all the signals and radiograms relating thereto 
are completed. 
5. The station shall use the minimum amount 

of energy necessary to carry out any communi-
cation desired, and the transformer input shall 

not exceed on n e,ali  kilowatt.' 

6. The station  shall not use a transmitting 
wave length exceeding 200 meters. 
7. The station shall not use a transmitter dur-

ing the first 15 minutes of each hour, local stand-
ard time, whenever the Secretary of Commerce 
by notice in writing shall require it to observe 
a division of the time, pursuant to the Twelfth 
Regulation of the act of August 13, 1912. 
8. The President of the United States in time 

of war or public peril or disaster is authorized 
by law to close the station and cause the removal 
therefrom of all radio apparatus, or may author-
ize the use or control of the station or apparatus 
liy any department of the Government upon just 
compensation to the owners. 
9. The Secretary of Commerce and Collectors 

of Customs or other officers of the Government 
authorized by him may at all reasonable times 
enter upon the station for the purpose of inspect-
ing and may inspect any apparatus for radio com-
munication of such station and the operation and 
operators of such apparatus. 

(Continued on page 87) 

NE W SPARE TIRE LOCK 

The necessity for securing the spare tire 
or tires from the thief is generally recog-
nized and the average motorist practices 
a measure of protection. The means avail-
able. however, have not been all that the 
particular car owner would prefer.  This 
novel tire lock is the accessory that com-
bines every feature of appearance, protec-
tion and practicability.  Made of specially 
heat-treated steel, impervious to the hack 
saw or file, encased in a covering of genuine 
black cow-hide and locked with a patented 
lock and link bearing the Underwriters' 
Laboratories stamp of approval, this new 
tire lock is an accessory that does credit 
to your car and assures you of the spare 
tire being where you put it when you want 
it. There is a size for every type of spare 
tire carrier. 

Effective Spare Tire Lock. 

SIX OF 114 TORPEDOES "HIT" 
PACIFIC FLEET 

Six hits out of 114 torpedoes launched 
were scored by two columns of destroyers in 
two attacks on the Pacific Fleet in maneuvres 
off Panama.  The "California," flagship of 
Admiral Eberle, Commander of the Pacific 
Fleet, was hit once and the "Idaho" twice. 
In the second attack two hits also were reg-
istered on the "Tennessee" and another on 
the "Idaho." 

Be A Practical 

Electrician 
V OU can qualify in three months 
-1- for a real job by the Sweeney Sys-
tem of Practical Experience. You 

don't need to be an engi-
neer or scientist to install, 
operate and repair all kinds 

e: of electrical machinery. 
...  We teach with tools. You 
- learn by actually working 
on our $150,000 special 

J equipment in this world fa-
..,......... mous Million Dollar Trade 

School where we have 
turned out 65,000 trained mechanics. 

FREE Simply send name 
today.  Get our 
Special Offer and 

interesting Electrical Catalog. Free 
radio course. Free Railway fare to 
Kansas City.  Big opportunities in 
Electrical industry for young men. 
No colored students accepted. 

WRITE US AT ONCE 

LEARN • A • TIIADE 

AUTOMOT1VEtILEaRKM.S01001 
C SWEENEY IRDErHANSAS (.11YNO 

You, Too, Can Play the 

HAWAIIAN,GUITAR 
Just as the Natives Do— 

After Your FIRST LESSON 
You Will Play "ALOHA". 
We Guarantee That— 
Our method is so simple, interesting 
and appealing that you begin in your 

4 first lesson to learn the famous Ha-
waiian Folk Song "ALOHA". Think 
how happy you will be when you 
surprise your friends by playing 
the fascinating Hawaiian Guitar 
just as the naftres dot 

Only Four Motions— 
and You Master Them Quickly! 
In a few minutes Yntl acquire the four motions neethiss.7 to taky asIt 
piere•-a f ter that • ehort period of practice and you will have roast...ea 
thin weirdly sweet music. Complete course of 52 lessons include. num 
beautiful Hawaiian Guitar, necessary picks, steel bar, etc. Rowans. 

No Previous Musical Knowledge Necessary 
If you nerve read a mueical flair in your fife-if you haven't even the 
slightest knowledge of music, we can quickly and positively teach YOU 
to play this wonderfully popular instrument. Don•t he just • "listens 
et.' • when you ime easily!. IA. center of interest among your friends. 

Just Mall a Post Card for Details 
of our remarksble FREE Hawaiian Guitar Offer. 
tamely wrItai'•lans intereeted"--but do it toga 

Address 

1 

First Hawaiian Conservatory 
of Music, Inc. 
Desk to -233 !Edw.,. 
Woolworth Hide. 
New York City 

Speeiat arrange. 
;rents for lessons if 

Tgu = G,,itur 

FREE 
A Beautiful 
Hawaiian 
Guitar 

Here'syour opportunity. Radio needs 
you. Win success in this fascinating field_ 
Trained men in de mand at highest salaries. 
Learn at home, in your spare time. 

Be a Radio Expert 
I will train you, quickly and easily, to design, 
construct. install. operate, repair, maintain, an d 
sell all forms of Radio appertain,. My newmethode 
ore the most successful in existence. Learn to earn 

$1,800 to $10,000 a Year 
F R E = Wonderful, home-construction. tube 

gs receiving set, of latest design. 
Vi ri ti- Radio Facts" free. Engineer Mohaupt 
A merican Electrical Association 

Dept.  Cr, 4513 Ravenswood Ave., Chie n° 

S
grAiiiiirn  NO 
!lino,  in In L il  MORE 

key. TIV;•ileryal:g1;iiiLtfiletld Method fully 
outlined in on :iceurate, dependoblo. worth-
while book — HOW TO STOP STAMMERING." It 

a 11 , 

has inspired thousan ds. 1Fo N. coll:ye di initoder : 
CWO Ni THE HATFIELD INSTITUTE  ,9  
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65% Have This 
Gland Trouble 

-at Middle Age 
Do you suffer with sciatica, 
pain s in back, legs or feet, fre-
quent nightlyrisings,bladder 
or kindred trouble; have you 
lost the old pep and aggres-
siveness; do you have blues 
or mental depression? 

Scientists and medical authorities agree that 651, 
of all men past a certain middle age (thousands 
younger) have a disorder of the prostate gland. 
often responsible for these annoying conditions. 

Simple Home Treatment 
Huta new treatment hasbeen discovered byn mem-
ber of the American Association for the Advance-
ment of Science. Attend Y over 10.000 men have used 
this method with astonishing success. It has saved 
many of them from the surgeon's knife. Yet the 
method is so simple that it can be used by anyone 
—no drugs, lessons, electric rays. Nothing to pay 
unless you get immediate relief. If you have pros-
tatic trouble, or any of the symptoms mentioned. 
Free  B oo s, send immediately for a Free 

^ Book, "Why Many Men Are 
Old at 40," which tells all about this method --
and the truth about glands. No obligation. Just 
give name and address. Write immediately to 
The Electro-Thermal Company, 4520 W e Street 
Steubenville, Ohio. 

SEND NO MONEY 
for these AUTOMATICS 

02 5 jtsiuktgoImA,aRtYic 
A Man's Gun. Militat y  1,I. 
built for hard service, just like 
they used "OverThere." .32 cal. 
10-shot, blue steel, safety at 
tachment; No. 294 with extra 
magazine FREE,  $10.25 
now reduced to   
25-cal., 7-shot, blue steel Gun, vest pocket style, 
accurate and reliable, perfect grip;  $8.75  
No. 194 now reduced to   

These Guns Are Brand New 
and Use Standard Ammunition 

Rusts Order—Supply Limited: pay Postman on arrival gin 
price plus postage, or send cash, check, money order and 
save postage charges.  Examine merchandise earefully 
upon delivery and if not satisfied return at once and 
Your money will he promptly refunded. 
EDWARDS IMPORT TRADING CORP. 

258 Broadway  New York 

FREE Radio Catalog 
Our big stock of standant 
makes of radio sets, parts 
and supplies, fully illus-
trated.  Play safe — buy 
standard equipment from 
a reliable house. We ship 
from stock. 
Send $5.00 for Murdock 

Loud Speaker, including fibre horn, stand 
and adjustable phone unit.  Requires iso 
battery. 

JULIUS ANDREA & SONS CO. 
In business since 1860 

128 Michigan St.,  Milwaukee, Wis. 

MODELS 
developing ideas and manufacturing 
my specialty.  Absolute satisfaction, 33 

years' experience, write me. 

HENRY BACKER & CO. 
904 Evans, Cincinnati, 0. 

D
ooDEAFNESS IS M IS E R Y I know because I was Deaf and had Head Hol m 
for over 30 years. My invisible Antiseptic Eat 
Drums restored my hearing and stopped Head 

I F  Noises, and will do It for you.  They are Tiny 
Megaphones.  Cannot be seen when worn.  M e-
ths when Deafness is caused by Catarrh or by 
Perforated. Partially or Wholly Destroyed Natural 
Drums.  Easy to put in, easy to take out.  Are 

w "Unseen Comforts"  Inexpensive.  Write for 
Booklet and my sworn statement of how I recov-
ered my hearing. 

A. 0. LEONARD 
0uito 369, 79 5th Avenue  --  New York O M 

to. The apparatus shall not be altered or 
modified in respect of any of the particulars men-
tioned in the following Schedule except with the 
approval of a radio inspector, or other duly 
authorized officer of the Government. 
Name of naval or military station, if within 

5 nautical miles,   
'Power:  Transformer input, 

Antenna:  Type (T. 1, etc.). 
Height,  • horizontal 

(above ground) 

 W  

length,   
Wires:  Number in vertical part,   

in horizontal part,   
The normal sending and receiving wave length 

shall be  meters and the station is 
not exceeding 200) 

authorized to use the following additional wave 
lengths, not exceeding 200 meters:   
meters.  meters. 
This license expires on   

19.... 
HERBERT HOOVER 
C. H. HUSTON, 

Assistant Secretary of Commerce 
D. B. CARSON. 
Commissioner of Navigation 

Delivered by   
(Radio inspector) 

Place   Date  , 19. 
'Strike out "one" if the station be within 5 

nautical miles of a naval or military station; 
otherwise strike out "one-half." 
'Not to exceed 1,000; or if the station be 

within 5 nautical miles of a naval or military 
station, not to exceed 500. 
•If vacuum tubes are used, power should be 

actual watts in plate circuit. 

At one time it was a general idea that 
a radio transmitting station could be oper-
ated by an amateur, providing that the 
transmitting range of the same did not ex-
tend beyond the border of the state in which 
it was located.  However, this is a mis-
apprehension, the law covering this point 
reading as follows: 
BE IT ENACTED BY THE SENATE AND 

HOUSE OF REPRESENTATIVES OF THE 
UNITED STATES OF AMERICA IN CON 
GRESS ASSEMBLED, That a person, company. 
or corporation  within  the jurisdiction  of the 
United States shall not use or operate any appa-
ratus for radio communication as a means of 
commercial intercourse among the several States. 
or with foreign nations, or upon any vessel of 
the United States engaged in interstate or foreign 
commerce, or for the transmission of radiograms 
or signals the effect of which extends beyond the 
jurisdiction of the State or Territory in which 
the same are made. or where interference would 
be caused thereby with the receipt of messages 
or signals from beyond the jurisdiction of the 
said State or Territory. 

This is now construed to mean that a 
transmitting station must not interfere with 
any receiving station capable of receiving 
messages from other transmitting stations 
located without the borders of the state, in 
which the receiving station is located. Obvi-
ously, it is impossible for one in these days 
to operate even a buzzer transmitter without 
interfering with some station capable of re-
ceiving messages from without the borders 
of the state. 
In addressing the prospective operators, 

Mr. Batchellor tells them of many com-
plaints received regarding the actions of 
various amateurs in operating their trans-
tnitters, while others are listening to broad-
casted concerts, etc. He stresses the moral 
obligation of the amateur to the broadcast 
listener, and makes a special request that 
each amateur, after his station is in opera-
tion, remain quiet during periods in the 
evenings when broadcasting is being done. 
No law covers this case, but, as Mr. Batch-
ellor said, it is probable, if amateurs make 
a nuisance of themselves to the broadcast 
listeners, that the latter will take the matter 
to higher courts and have laws enacted cur-
tailing the activity of the aforesaid amateur. 
We do not want this to happen, and there-
fore it is up to the amateurs to cater some-
what to the broadcast fans, the latter being 
in the majority, and having the most power 
legally. 
So it is up to the broadcast fan to get 
into the game deeper and become a licensed 
amateur, and it is up to the amateurs to 
band together for their common good and 
suppress those of their brethren who persist 
in  interfering  with  broadcast  reception. 

Train at Home 
•  in Your Spare Time 

You are offered the big-
gest opportunity of you' 
life right now. You can't 
help seeing the tremen-
dous boom that is now 
on in manufacturing and 
building.  Never before 
such chances for technical 

men. Skilled draftsmen and building ex-
perts who can read plans, figure costs and 
boss big jobs are wanted at high salaries. 
No need for you to work for small pay or to 
remain in a no-future position when great 
industries are looking for men like you 
with specialised training. 

Get Chicago"Tech" 
Experts Back of 

You 

- ate.• 

Don't put in years waiting for "your chance. 
Make your own chance.  Let practical men train 
you by mail for a big job or your own business 
Cash in on your spare time.  You are actually 
wasting time in which you could easily get instruc-
tion that brings quick advancement anti more 
money. 

Chicago "Tech" Men Win 
Rex Carey took Chicago  1 eyli" training in 

Draftsmanship and doubled his salary, then 
doubled it again. J. D. Woodside, working at a 
carpenter's bench took the Builder's Course and 
is now a prosperous contractor. 0. S. Rosin be-
came a successful architect in the same way. 
Everywhere you find Chicago "Tech" men in big 
positions or in successful businesses. They are 
always in demand be-
cause they are trained in 
practical methods. 

Now! 
Put X in coupon 
toshowwhIchsub-
ject interests you 
and we will send 
valuable Information 
If inquiry Leon Draft-
ing, you also get Free 
Trial Lesson.  If on 
Building. 2 books and 
blue Print Plans. 

MAIL COUPON 
TODAY 

Chicago Tech. College 
545  Chicago Tech. Bldg. 
Chicago, Ill. 

Without cost or obligation on me please 
send instructive matter about opportunities 
in line I have marked with "X" 
0Dreala:taairngryy .cour Z  ni he Big  ClAeronautic Engineering 

Salary  about aeropla , 
No experience nee- D Plumbing, Heating and 

Ventilating 
Cl Building Trade Course  OPlan Reading, Eatlmat 

for men in the build-  Ing, etc. 
ing lines 
nd M  °rafang  CISteam Engineering for Steam Engineer' CISuarveyingap  eeCIPlan Reading tor She, 

0 A uGi nt orm. inEibgni I ;ines. Start- s Men for Structur.d 
Ming. etc.  Ironworkers. Aileen, blymen. etc. 

Name   

Address .. 

Poet Office  State... 
 11. 
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The Most Wonderful Radio 
Loud Speaker in the World 
$2850  The 

DICTOGRAND MAHOGANY FINISH 

Plisritom View Showing the Adjustable 
Air Gap 

consists of an adjusting dial mounted in front 
of the cabinet, by means of which the dis-
tance between the magnetig poles and the 
diaphragm may lie increased or decreased. 
thus varying the pull of -the magnet on the 
diaphragm and permitting tuning up in rom-
plete harmony under all varying conditions of 
reception. 

With the Adjustable Air Gap 
Overcomes the defects common to all 
other radio loud speakers—the harsh jar-
ring sounds, the noises and overtones. It 
creates the illusion that the artists are in 
the very room with the listeners. 

The DICTOGRAND RADIO LOUD 
SPEAKER is designed to operate on any 
vacuum tube receiving set giving maxi-
mum results when two stages of amplifi-
cation or more are used.  Requires no 
extra batteries. You simply plug in—and 
listen. 

The DICTOGRAND RADIO LOUD 
SPEAKER, like all Dictograph products, 
is guaranteed for a period of one year 
against all electrical or mechaniaal defects. 

ASK YOUR DEALER TO DEMONSTRATE IT 
The unusual demand upon our facilities has not enabled us to complete our 
distribution. If your dealer has not yet received his stock of DICTOGRAND 

Radio Loud Speakers, send to us direct. 
Makers of The Famous Dictograph Radio Headset 

THE DICTOGRAPH PRODUCTS CORPORATION 
Dept. S.1., 220 West 42nd Street, New York City 

Branches in AU Principal Cities 
Dealers: Order through pour johlier; or send to us direct for names of authorized distributors. 

CHARGE YOUR RADIO BATTERY AT HOME 
with an 

A-C CHARGER 
SELF POLARIZING—Connects either way to 

battery. 

GIVES AUTOMATIC TAPER CHARGE—Pre-
vents injury to battery through overcharge. 

STANDARD FUSE protects against fire hazard. 

5 AMPERE CHARGING RATE —The correct 
for all radio and auto batteries. 

The A C Charger is constructed of high-grade materials and 
always gives satisfaction.  Scientific design by electrical engi-
neers insures its uninterrupted service. 

USE IT TO CHARGE YOUR AUTO BATTERY 
Comes complete with charging cable, battery clips, attach-

ment cord and plug.  All ready for use with complete in-
structions for charging all radio A and B batteries. 
Get the A C Charger at your dealer.  If he does not 

handle it, send money order for $16.50 to factory with dealer's 
$16.50 COMPLETE name, and A C Charger will be shipped prom ptly. 

Charges Both A and B Batteries 

HOLMES ELECTRICAL MANUFACTURING CO. 
3229 Sheffield Avenue. CHICAGO, ILL. 

BE A 
U. S. Government 
Railway Mail Clerk , - 
$1600 to $2300 Year // FRANKLIN INSTITUTE. Dept. 13182, Rochester. N Y. 

Sirs: Send me. without charge. (I) Sample Railway Mail 
ai Clerk Examination questions: (2, Tell me how to get a 
Position; (3) Send list of Government Jobs obtainable. 

/ Name   

MEN—BOYS 18 to 35 
Steady Work. No Layoffs. Paid Vacations. 
Common Education Sufficient. 
Send Coupon Today—SURE. 

ARE YOU  BASHFUL, TIMID 

1
 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 IS. 

Address   

ADULTS? igstXructivKeN,uuotrated  i0airtnhLorEiDugliEve.lp li.guors. l y 

Not the cheap sort  Contains every-
thing one should know both before and after marriage to in-
sure health and happiness.  LARGE CATALOG  FREE. 
E SMETANA AND COMPANY.  OWOSSO. MICH. 
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They, the amateurs, must realize that they 
are in the minority, and that if popular 
opinion once raises against them their privi-
leges will soon be taken away and we shall 
find ourselves, in regard to radio amateurs, 
in the same position as many of the Euro-
pean countries are today. This being a step 
backward, rather than in advance, it is our 
desire to maintain peace between these two 
factions for the mutual benefit of both. 
The American Radio Relay League has 

done some very good work along this line, 
and all the members have pledged to keep 
out of the air between the hours of 7:30 and 
10:00 P. M., thereby allowing the broad-
casting stations to present their programs 
with a minimum of interference. Even this 
is not absolutely necessary if the amateurs 
use sharply tuned sets, and do away with 
the old "rock crushers" or spark sets, and 
install C. W. or radiophone transmitters. 
These latter, when used on 200 meters and 
lower, can be so sharply tuned that they 
will create practically no interference with 
receiving sets listening in on 360 and 400 
meters. 

Fireworks Plhot,m-
rnpTrAy 

Written and Illustrated 

By WILLIAM P. SIPES 

(Continued front page 40) 

shell will be shot into the air.  But there 
is always a burning fuse attached, watch 
f or this with the eye, and as soon as you 
see one, why locate it in your view finder, 
as it moves upward move your kodak up 
also, keeping the lighted fuse about 2/3 of 
distance up from bottom. When shell ex-
plodes the fire will drop downwards. 
On your next operation depends your suc-

cess or failure.  Be all attention to what 
you are doing. As soon as you see the shell 
begin to burst open in view finder, give the 
thumb screw a quick gentle turn to lock 
it into position.  (The kodak must not be 
jarred while locking it or it will blur and 
give a wavy effect in picture.)  As soon 
as it is locked take right hand off of the 
bed, and press cable or bulb.  (Your shut-
ter should be set at "B" or bulb.)  Hold 
this open until the fire has died out. 
You must be quick in locking your thumb 

nut and opening shutter.  I can have it 
locked and shutter open by time the shell 
opens full. This is the best part of it. If 
you are sitting on the ground, you can use 
a brick or a small box, wrap them with 
paper to avoid scratching.  As the shell 
goes upward slide the bottom of camera r 
away from you, letting back rest on the 
block behind it. As soon as shell begins 
to open proceed as above in opening shutter. 
If using a tripod without the optipod locate 
the shell by its burning fuse in finder.  It 
is much better to do this before it gets too 
high, as you can follow its progress up-
ward and center it better in view finder. 
All colors will not photograph.  So it 

is to be expected you will get some blanks. 
All large gatherings and State Fairs are 
putting on displays of this kind, and as so 
little has been known of this work in the 
past, it will be possible for anyone to take 
good pictures if you follow instructions. 
The best point of view is in front or on 

one side about 300 feet from where fire-
works are shot off. Many pretty effects are 
obtained, and because they are out of the 
usual in pictures, it makes it worth one's 
time in taking them. A small pocket flash 
light is ideal to locate film numbers in win-
dow on back of kodak while winding film. 
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N o w to H ook - Up A 
T rch miitter B utton to 

M ake an E fficient 

L oud Tailker 

A Transmitter button with a few dry 
cells and a telephone receiver will make a 
remarkably  simple  and  efficient  loud 
talker.  A Microphonic amplifier of this 
type sis j ust the thing for use with a radio  
set. The weak music and signals may be 
amplified many times their original value. 
It is possible to entertain a large audience 
with a simple radio equipment if a trans-
mitter button is used in the circuit as ex-
plained in diagram A. 

The cost is extremely low and the re-
sults are comparable with those produced 
by highest grade of expensive loud talkers. 

As may be seen in the diagram, two 
dry cells or a small storage battery are 
connected in series with the transmitter 
button and a 4 to 75 ohm telephone re-
ceiver. The transmitter button is secured 
to the diaphragm of the telephone in the 
radio receiving set.  To accomplish this 
properly, scrape off the enamel (if dia-
phragm is enameled) on the face of the 
diaphragm and solder the small hexagon 
nut supplied with the button to the exact 
center.  Care should be taken that the 
thin diaphragm is not bent or otherwise 

h',:gh  4 -7s.ehm 
,ephohe  receiver 

4 V 
/soo ohm 
resaphane 

harmed.  The transmitter button is then 
screwed  into  place.  Connections, as 
shown in the diagram, arc made with flex-
ible wire. A horn may be placed over the 
low resistance receiver if desired. When 
the radio set is properly tuned and signals 
are being received, the transmitter button 
is operated by the vibration of the dia-
phragm of the receiver.  As the receiver 
diaphragm vibrates, the mica diaphragm 
on the transmitter button also vibrates. 
The carbon grains are compressed at 
varying pressure; the current flowing 
through the local battery circuit is thus 
varied and results in an amplification of 
the sounds in the low resistance telephone 
loud-talker. 

Diagram B, which includes a step-up 
111  transformer, is to be used with loud talk-

ing receivers of high resistance. The pri-
mary of the transformers should have a 
resistance of about 75 ohms.  An ordi-
nary telephone induction coil will serve 
as the transformer in this circuit. 

You can get the above-described trans-
mitter button FREE in subscribing to 
"Practical Electrics Magazine" at $2.00 
per year (12 months).  Send your sub-
scriptions today. 

Make all remittances payable to Prac-
tical Electrics Co., 53 Park Place, New 
York City. 

—Adv. 

H o w to Perfect the 
P honodraph 
By BERNIE L. BEVILL 
(Continued from page 32) 

as in the ordinary machine. This record 4 
is the size of the ordinary wax record, but 
is made of aluminum and coated with some 
material that is capable of receiving vibra-
tory indentations and which must be a 
fairly good conductor of electricity.  Such 
a material remains to be developed, as I have 
not experimented upon the matter.  How-
ever, the chemist should not find it difficult 
to discover such a substance.  It may be 
that a mixture of red lead and glycerine 
added to some wax base would be sufficient 
for the purpose.  In case such a mixture 
could not be found that would serve this 
purpose, perhaps we could dispense alto-
gether with the vibratory indentations and 
prepare a record containing a plating of 
some chemical that is acted upon by the 
electric current in such a manner that when 
the electric current is acting upon it it will 
tend to permit of more current passing 
where the greatest current passed at first 
and vice versa; that is, certain chemical 
differences will be found in the material 
that will correspond to the varying depths 
of the vibratory indentations found in the 
other kind of record. This arrangement will 
be very similar to the telephoto device, inas-
much as it carries pulsations to the receiving 
device corresponding to the impressions 
thrust upon it by the sending apparatus. 
These pulsating currents are supplied by 

a rectifying transformer placed within the 
phonograph cabinet as at 9, which receives 
its current from the ordinary lighting cir-
cuit by being connected to the leads that 
supply the motor at 5. Ve pulsations are 
carried from the tungsten stylus at 1 through 
the record, and by metallic connections of 
the record with the turn-table, down thr ugh 
the main shaft of the motor, through7he 
connection at 6 to the transformer and back 
to the electromagnet 8, which attracts the 
vibrating disc 7. causing it to vibrate in uni-
son with the vibrations that caused the in-
dentations in the record. Thus the sound is 
produced.  The resonator, or horn, that is 
attached to the disc serves the purpose of 
intensifying the sound just as in the ordinary 
phonograph.  By this manner of arranging 
the device, it can readily be seen that metal-
lic sounds are entirely eliminated, for the 
scratching sound that is caused by the 
scraping of the stylus upon the record is 
prevented from reaching the ear by closing 
the top door of the machine. 
Whether or not this apparatus will func-

tion properly when put into actual practice 
remains to be seen, but at least, the idea 
seems entirely logical. The theory is perfect 
in detail and if some enthusiastic and enter-
prising experimenter will give his attention 
to the matter, there is no reason why the 
invention should not succeed. It is compara-
tively speaking an extremely simple appara-
tus.  It is only necessary to procure some 
old worn out phonograph, install an electric 
motor in it and proceed to commence experi-
menting. The metallic arm that serves for 
the purpose of the tone arm can be made 
with a little patience and the tungsten stylus 
can be purchased. 
I am quite sure that such a phonograph 

would be a great blessing to humanity and 
should meet with the entire approval of 
everyone.  Music produced by this device 
should be possessed of all the pure tonal 
qualities of the original rendition, as there 
would absolutely be no over-tonal effects 
produced to spoil the musical qualities and 
to grate upon the ear of the most sensitive. 
There may be cases where a city lighting 

current may not be had. In this event, it is 
only necessary to procure several dry cells 
to supply the current. 

YOU ARE BADLY if you lack 
HighSchool 

HANDICAPPED training. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well-
paid civil service jobs, from teaching 
and college entrance. In fact, em-
ployers of practically all worth-while 
positions demand High School train-
ing. You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 

FIT YOURSELF FOR A 
BIG FUTURE This course, 
which has been prepared by some of 
America's leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com-
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care-
fully examined and coached. 

USE SPARE TINE ONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
for full particulars and Free Bulletin. 

American School 
De•t.  H 

Drexel Ave. and Seth St., Chicago 
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That Curious Device for 
Making Fire 

IT was only seventy-five years ago that a woman of the Middle West wrote to her 
cousin in New York: 

"Last winter I was told of a curious new 
device for making fire. It consisted of 
small splinters of wood with tips of some 
substance that bursts into flame when 
rubbed on a rough surface. If you can 
procure some of them for me I shall be 
grateful." 

Matches were in general use in Europe for years 
before they were seen in this country.  There 
was no means for spreading such news rapidly. 
Today, the new invention that contributes to 
comfort or convenience is quickly known the 
country over. Advertising conveys the informa-
tion. The farmer's wife in Texas or Idaho is as 
well posted on these things as the city woman 
of the East. 

Don't overlook the advertisements.  They are 
heralds of progress, with real news for you and 
your family. They save your time, lighten your 
work and enable you to obtain the utmost in 
value for the money you spend. 

Time given to reading the advertisements 
is well spent. 

GENUINE 
GERMAN 
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IINAUSER I' Mltp  r er a rs' ------ . 
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auto matic. Shoots stand-
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Pay  on Delivery SEND NO MONEY Plus Postage 
Sannforgeon guaranteed or molter prompt:1, refunded 

25 cal. Pocket Automatic; to sm. Blue Steel Army 
Automatic $8.45; 32 cal. $10.45; Officer's Auto-
matic, 3 martin., 25 cal. $11.98;  Military Trench 
Automatic, 32 cal. In Mot extra magathe FREE, 
$11.68.  Just lite you used over tl ere.  Imported 
Top Brake Revolver. 32 cal. 55.65; 38 sal. $8.95. 

11 NIVE RSA L SALES CO.. 141 Irdway Desk 280 New York 

Clear-Pine 
FOR 

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 I can clear your 
akin of the above blemishes. 

REEWRITE TODAY for my FREE 
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. 

P OiS ORACYLAS Gases 
Fincil Uses in 
Industry 

.  By ISMAR GINSBERG 
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the past few years since the close of the 
war.  An important use has been devel-
oped in the purification and sterilization 
of drinking water.  This use is almost 
universal in the cities of our country. 
About 2025 cities, with a total popula-
tion of 40 million people, consuming over 
four billion gallons of water each day, 
chlorinate their water before it is piped 
to the consumers. The largest chlorinat-
ing plant in the world purifies the water 
for New York City.  This practice has 
been primarily responsible for the reduc-
tion in the typhoid rate in cities, while 
in the country where the practice is not 
used, the rate has increased.  Another 
important use for the war gas, chlorine, is 
for the sterilization and disinfection of 
city sewage, before it is dumped into 
rivers, lakes or bays. Contagion from in-
fectious diseases is diminished in this man-
ner.  Tanneries are using chlorine or 
chlorine water to kill the anthrax germ, 
which is found in raw hides, and which is 
so fatal to human beings.  The bristles 
for shaving brushes are treated in the 
same manner.  The water in swimming 
pools can be effectively sterilized by the 
addition of a little of the gas to the 
water. 
Recently another important use for 

chlorine has developed.  It has been 
used with commercial success for the 
manufacture of fine writing papers from 
low grade raw materials.  An Italian 
manufacturer has developed the process. 
Such materials, as straw, wood, esparto 
grass and other low grade raw paper 
products which have hitherto been used 
only for making very cheap papers and 
paperboard, can be treated with chlorine 
gas and manufactured into a fine, white, 
high grade writing and printing paper, 
at moderate cost. 
Another gas that was used largely in 

the war was ethylene. This is now used 
in the, place of acetylene for welding 
metal.  Acetylene burns with a very hot 
flame in admixture with oxygen in the 
oxy-acetylene blowpipe.  This flame will 
cut through the thickest piece of steel as 
if it were butter.  Ethylene will do the 
Na me  work, but it possesses the additional 
advantage in that when it is used a sol-
vent is dispensed with.  Such a solvent 
must be used with acetylene. 
Phosgene is also known as a war gas. 

It is very poisonous. To-day, a fine per-
fume, resembling the scent of violets, is 
made from the gas.  Benzyl acetate, an-
other virulent war gar, can be converted 
by suitable chemical methods into arti-
ficial jasmine perfume, more fragrant than 
the jasmine flower itself.  Mustard gas. 
the gas that causes the eyes to smart and 
water, is now used in making vulcanized 
rubber. 

At the Ne w Ifoirk 
II ra ve ntors9 Sho w 
(Continued from page 23) 

alarm goes off warning the house wife that 
the drip-pan should be emptied.  The de-
vice is adjustable to bath tubs also, and is 
driven by a spring under tension. 
A person can neither commit suicide nor 

be asphyxiated if he installs the safety gas 
jet shown in Fig. 17.  Should the gas be 
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blown out accidentally, the pilot light which 
heats the rod of thermostatic metal, is also 
necessarily blown out, which causes this 
metal to contract.  In doing so, it releases 
the valve, shutting off the gas supply. 
An eastern manufacturer demonstrated 

their "Kiddie Movies" in another of the 
booths at this show, which exhibition was 
very successful from the standpoint of the 
kiddies and toy manufacturers. C. S. Cor-
rigan was on hand with his torpedo tops. 
put-and-take devices and dice boxes, as well 
as spinning eggs, while a tool company at-
tracted the model-makers with their exhibit 
of the Triplex, a machine which does lathe 
work, being equipped with chuck, spring 
collets, taper-turning, boring and thread-
cutting accessories.  It can be used for 
horizontal milling with arbor, horizontal, 
angular and vertical milling with end mill, 
or can be used for vertical, angular or hori-
zontal drilling and boring. 
There were hundreds of other exhibits, 

many of which will never find their way 
to the market, perhaps, and others which 
seemed to promise immediate success. For 
the present the reader will have to be con-
tent with the descriptions given here. 
We are inclined to believe that had some 

of the inventors exhibiting at the show 
availed themselves of the opportunity of-
fered by our Patent Advice columns and 
our service. they would not have found it 
so difficult to attempt to interest capital in 
their inventions. It was simple to find faults 
with a great many of the inventions, faults 
which were almost insurmountable in the 
particular style• of the apparatus.  It was 
also easy to discover the reasons why some 
of the devices will never appear before the 
public, except as copies of patents and in-
ventors' models. 
A perpetual motion machine was also ex-

hibited at this show.  The inventor never 
took into consideration the fact that extra 
energy would be required to shift a weight 
when once its center of gravity had been 
disturbed. Of course, no working model of 
this device appeared, only a set of figures 
which were very incomplete, and several 
large-sized working drawings which graced 
the walls.  We would suggest that our 
readers refer to our advice given to the in-
ventors so that they, too, shall not try to 
develop worthless articles. 

Gold Medal Awards to Exhibitors at 
Inventor's Show. 

Prof. W m. A. Beck, Dayton University, Dayton, 
Ohio. 

Stephen Horvath, Cleveland, Ohio. 
Triplex Machine Co., New York City. 
W m. J. Luce, New York City. 
Hill Rotors, Inc., New York City. 
The National Refrigolier Co., Greenville, Ohio. 
Albert Pecorella, Buffalo, N. Y. 
Frattola, Castelli, Regnoni, Rome, Italy. 
Federal Storage Battery Co., Washington, D. C. 
Chas. Stanzel, New York City. 
Tas-Te Fruit & Canning Co.. Paterson, N. J. 
Chas. Erickson. New York City. 
J. M. Campbell. Brady, Texas. 
H. W. De Senitha, New York City. 
Science & Invention (Experimenter Publishing 
Co.). New York City. 

Claudio Garcia Huelves, Spain. 

RADIO CONCERTS ON TRAIN 

The Atlanta & West Point Railroad has a 
500-watt broadcasting station at College 
Park, Ga., for entertaining passengers on 
board the New York Limited while running 
from West Point, Ga., to Atlanta. The re-
ceiving set is placed in the diner of the train. 
The railroad's own orchestra plays before 
the WDAJ microphone from 7:30 P. M. to 
8:30 P. M. and from 10:30 P. M. to 11:30 
P. M. It is reported that concerts broadcast 
on the 360-meter wave length from College 
Park have been heard in Buenos Aires and 
in every Canadian Province. 

91 

Your Choice 
75c a Week 

No l,I,,tt,r s% hat yut  up.iioti. 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' examination, 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 hooks are the work of recognized authori-

ties.  They are written in plain, easily understood 
language, by recognized authorities, and contain 
hundreds of photographs, diagrams, tables, etc., 
that make difficult points as simple as A.B.C. 
Handsomely and durably bound in half or full 
Morocco leather (except as noted), and stamped in 

Pay - Raising Books 
At Greatly Reduced Prices 
Management, 8 vol., 2500 pages, well illus-
trated.  Was $52.50  Now $29.80 

Carpentry and Contracting. 5 volumes, 2138 
pages, 1000 pictures.  Was $37.50.  Now 19.80 

Civil Engineering, 9 volumes, 3900 pages, 
3000 pictures.  Was $67.50  Now 34.80 

Electrical  Engineering,  tl volumes,  3000 
pages 2600 pictures.  Was $60.00  Now 29.80 

Automobile Engineering, 6 volumes, 2600 
pages, 2ono pictures.  \Vas $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, 
.1300 pages, 2500 pictures.  Was $52.50 
N:ow   24.80 

Law and Practice (with reading course), 
12 volumes, 6000 pages, illustrated.  Was 
$97.50  Now 49.80 

Fire Prevention and Insurance, 4 vols., 1500 
pages, 600 pictures.  Was $30.00  Now 14.80 

Telephony and Telegraphy, 4 volumes, 1728 
pages, 2000 pictures. Was $30.00  Now 14.80 

Sanitation, Heating and Ventilating, 4 vol-
umes,  1454 pages,  1400 pictures.  Was 
$30.00  Now 14.80 

Drawing, 4 volumes, 15714 pages. 1000_pic-
tures, blue-prints, etc.  N'as $30.00.  Now 14.80 

Employment Management and Safety. 7 vols. 
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 ship-
ping charges when the books arrive.  Don't send a 
penny until after you have used them seven days. 
then remit only $2.80 or return them at our ex-
pense.  I'ay 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 re,gular prices. 
This offer is open to every person within the boun-
daries of the U. S. and Canada.  Grasp your op-
portunity -fill in and mail the coupon NO W! 

American Technical Society 
DEPT. X-255, CHICAGO 

American Technical Society.Dept.X-255. Chicaso.U.S.A  

Please send me set of   

for 7 DAYS' examination, shipping charges collect.  I 
will examine the books thoroughly and, if satisfied. will 
send 22.80 within 7 days and $3 each month. until I 
Imre paid the special price of   If I decide not 
to keep the books. I will return them at your expense 
and owe you nothing. 
To insure prompt shipment ell out all lines. 

Name   

Address 

Employed by   
••••••• =14 0.•••••• .••• mM .Mimm••• •••••mr.  I 



irmi Invention for May, 1923 

I (7111rif  ,44)0 

It 

Can be  used 
with 6-volt or 
W D 11 detector 
tu bes,• two 

amplifying bulbs  or one 
5- Watt power tube. 
The  difference  between  a 
jumbled mass of signals corn-
tog fro m  everywhere  and 
the  "sharply-tuned" concerts 
received clearly and distinctly 
from far-away stations depends 
largely upon the careful adjust-
ment of your detector filament 
current. 
Heretofore, sharp tuning has 
only  been  partially  obtained 
thru  skillful  "hair-breadth" 
manipulations of the filament 
rheostat.  But with 

. clhc 

• A Super 
Radio Rheostat 

these much-sought-for results 
can  be secured  by anyone. 
Just "twirl the knob" —a full 
turn produces a finer adjust-
ment than a "hair's-breadth" 
turn on any other. 
Econo mical — neat — small — 
compact.  No carbon to break 
or change resistance.  Unqual-
ifiedly guaranteed.  Popularly 
priced —$1.35. 
If the Best is none Ma good for 
the set you are building or hare 
bought. see the Autostateat any 
good radio or electrical dealer 
Today. Or write direct for Free 
Bulletin which shows why the 
Autoseattaradtda Beat rheostat. 

DEALERS — JOBBERS 
Write or wire for Radio's most 
-Mtsactive merchandising prop-
osition. 
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ELECTRICAL DEVICES,CO. 

116 WEST THIRD ST. 
CINCINNATI. OHIO 

A Super 
Radio Rheostat .: ,... 

) 

1 

. i c 

13uilders of Precision., 
Rheostats since 191+ 

WANTED 
Complete Volumes 
I and III of 

Electrical Experimenter 

Experimenter Publishing Co. 
53 Park Place, New York City, N. Y. 

Meaquying the Ife&S 
Fro  am PlasteSs 

By DONALD H. MENZEL, M.A. 
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as somewhere between twenty-three hours 
and two hundred and twenty-seven days (a 
safe range of values) resembling the earth 
in the first case, while in the latter one side 
only would be exposed to the sun. 
It is obvious that a rapidly rotating planet 

would be much cooler than one eternally 
facing the blazing sun, so measurements of 
heat radiation suggest that this rotation 
question may be settled once and for all. 
Unfortunately, the observations are very 
difficult to interpret as the temperature 
derived is midway between the two calcu-
lated values and a repetition of the meas-
urements is needed.  Probably some obser-
vations of the dark part of Venus will 
decide, for if it does rotate, the night side 
will be warm and if not it will be very cold. 
The moon presents a totally different prob-

lem.  With no atmosphere or water to 
mitigate the heat, the temperature rapidly 
rises until under the blaa of 'a noon-day sun 
it is fifteen or twenty deerees above that of 
boiling water, but during the long lunar 
night, two weeks in length, the temperature 
rapid ly ' fajls toward the absolute,' zero. 
There is nol way of measuring how cold it 
may get; we guess 150° to 200° below zera.., 
perhaps even colder. 
Saturn and Jupiter come next and are in-

teresting because these calculations upset all 
ideas of a red-hot planet, as has been pre-
dicted and apparently erroneously observed. 
It turns out that both of these planets are 
a little warmer than if the sun's rays were 
their sole source of heat, but even then their 
temperatures are some hundred degrees 
below zero, Saturn being a trifle hotter than 
the larger planet. This result is not unex-
pected for it is known that Jupiter is the 
denser of the two, and not expanded so 
much by internal heat, which, in spite of the 
cold surface, may be very considerable 
within. It does not seem possible that either 
of these planets possess anything like a solic'. 
. crust considering the fact that Saturn is so 
light that it would float on water and 
Jupiter very little heavier.  The face of 
both planets it perpetually clouded with 
characteristic babds of a yellow to brown 
color.  Possibly these may be caused by 
materials such as carbon dioxide snow and 
other frozen gases which might exist there. 
Though no measurements have been made 

on the two outer planets, Uranus and Nep-
tune, they cannot differ much from the two 
planets last considered. Mercury, the planet 
nearest the sun is also neglected. It is sup-
posed to keep one side perpetually toward 
the sun, and, if this is true, the temperature 
is higher than five or six hundred degrees 
C., at which heat many substances, includ-
ing some metals, are molten, but it is useless 
to speculate at to conditions there. It will 
be interesting when someone succeeds in 
measuring the heat. The entire observations 
will shortly be extended by further inves-
tigation. and although some of these results 
may be slightly changed, at least they give 
us some idea of the actual conditions at the 
surfaces of the many planets that join the 
earth in a ceaseless whirl about the sun. 

X-RAY EXPERT TO LOSE HAND 
Dr. Richard. radiograph expert of the 

Havre hospitals, is reported seriously af-
fected by ceaseless exposure to Roentgen 
rays. The surgeons have decided that they 
must amputate Richard's hand. Exposure to 
the rays develops a form of cancer which, 
when once it has reached a certain stage, 
rapidly spreads.  Unfortunately no remedy 
for it has been so far discovered. 

A R evotution in Radio Receiving 
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After you have fussed with cat-whiskers, 
springs, halls and adjusting handles, and 
after you have become almost a nervous 
wreck  hunting  for the  "elusive spot," 
you will welcome with open arms our 

100% FOOL-PROOF 
"GOLD-GRAIN" DETECTOR 
Awarded certificate of Merit by Insti-
tutes of New York Eve. Mail and New 
York Tribune. 

National Airphone Outfit $12.50 

wATIO NAL 

/ R PHD n coRpo„,,,,ory 
16-22  HUDS ON STREET 

NE W Y ORK 
Dealers — Write for Prices 

M M. 

cROSIEwrodX 
0 !- 0, 

214 tube 
6ktclio 

Radio World  requeng Set The Hit of the 

Not until yen iiro listened in on a Crosley Model 
can you air;', eel 10  it,,.  iionders of 11.31 n0 

For Sale 1,3 Good Dealers Everywhere. 
Free catalog on Request. 

X 

CROSLEY MANUFACTURING COMPANY 
524 ALFRED ST.  CINCINNATI. 01110 

cROSLEY-wodeVc 
$  2 Regenellillye Receirer Set _ _ 
Licensed 

11.S.PatentNa1113149 
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RADIO SUPPLIES PURCIJASED HERE ARE SOLD UNDER A POSITIV4 GUAlitAN VEE OF SATISFAC-
TION. WE CARRY THE LARGEST NE W STOCK OF FIRST QUP4E,ITY MEFicHANDISE.   

COMPLETE PARTS FOR ULTRA AUD1ON CIRCUIT$11.90  FREUND'S WONDER CIRCIIIT  $13.20 
(Known is the 'Wonder Circuit)  KIR:. liFl. and KY's re,1,4,1 Iron' Chicano on one tube. 

con,iFtIng or.  Regular Price  Out Price  Regular Price  Our l'rice 
trk I el,: Formica 1%11,1   $1.42  loglit15  Formica  Panel   $1.42  $1.20 
:•..;-Plate Condenser    3.30  1.45  imluti, Genuine Solid Mahogany Cabinet with Illo N1/41 tut.  :  5.00  2.95 
Bakelite Six•ket  (Hostler)      1.00  .45 
Special Ultra Audio's Coll. Plain or Berl Wound Will Ta w   3.00  Bakelite  Dial   .   a   .75  .25 
I Bossard Vernier Rheostat    1.50  Variounter   '5.00  1.95 
SO   Oull. Nikon Condenser    .35  43 Plate Vernier Condenser   7.00 •  3.45 t RI. torld Leak    . 

2 Switch LI•IVI:.    .70  Bender Bakelite Socket  I  . 1.00  .45 
1.. P.,ito, Points    .50  8 Binding Posta ..,,   .40 

• 1.50  .95 

.35,  .25 

1.50  1.35 

.10  .05 
I'  Posts   
Genuine Solid Mahogany Cabinet. size 9110 M with binged ton.. 5.00  2.95 

It. Hookup Wire    .20  .10 
-  

Regular  Pt lee    $19.37 '   
Lech or),  includes complete initructiuto for drilling. 'wobbling and wiring. 
These con•nuction plan, ate tail .1, own in a sehentatic term but are 
irawn ..,, that anyone wi thout any technical knowledge can follow with  $11.90 

Y S1111.1.11 SUN.   I'll  Variable Grid Leak   

.0005 "Yukon tindenser   

Huuerd  Vernier. Rheostat 
•  A-

"er 

Regular Price  524.32 
Complete Instructions for dillling, assembling and wiring furnished 
with  each order.  Written ao that anyone without any technical $13.20 
knowledge can understand.  Our r te   

MPL'ET *ARTS FOR  $10.75  COMPLETE PARTS FOR  $12.45 
REIN  Z SET  FLEvVELLING.CIRCUIT 

7‘18  Unonica  Panel      $ 11..0809 $1.711  1.‘14 Formica Panel   

Consisting of :  Regular Price  Our Price 
$1.26  $1.10 , 1•10.1Sting of '  Regular Price  Our Prier 

Reinter Bakelite So. ket  . .45  2:: I'late Condenser   3.30  1.45 
Houard Vernier It!,  , a    1.50  1.35  .. -.000 Mica Condensers    3.00  2.25 
23-Plate Vitrlab.•  •  •    3.30  1.45  CRI. Variable Grid Leak   1.85 40  1.35 .25 
II-Plate Variebl, , , 1,1,,    3.10  1.3$  ItemIrt Grid Leak   2 Coll Adjustable Honeycomb Mounting with Knobs   

'Ai Tun, Honeycomb Coil   4.00  2.65 
2 Bakelite Dials   2.00  ..50  '‘.   .75  .40 
:i Switch Levers   1.50  .73  75 Torn lioneyeotab 1% ,11   .80  .40 

. 2 Dozen Switch Points   .80  .40  2 Render Coll Nfounts with Straps   1.20  .80 
I Schoonlioven Reinartz Coil    3.00  1.95  1 Render Bakelite Socket  .:   1.00  .45 
Fii•slinuoi Variable Grid Leak and Condenser l'ombined.  1.00  .75  Howard  Vernier Rheostat    1.50  1.35 
s Binding Posts   .80  .40  1 Bakelite 3" Dial    1.00  .25 
g.v. FL Thin.] Wire    .30  .20  8 Binding Posts   .80  .40 
1:,, ,,•bosord t•,, VIhmulii•::  .50  Na Charge  1 Baseboard for Mounting   .30  No Charge 

1.00  No Charge  I Blueprint ti ith Complete Instructions fur Assembly and wiring 1.00  No Charge 1:1,1t Wilt, , WI l'on11,1,1i. 111 ,11iWti ms for Assembly and 

!legit! ,  Pt i. e  _$21.69   Regular  Price   _  $22.16_ _  $12.43 
Itiand,  Sutierio AlleTniset    -5-5.   $.3.45 

  $$1:1455 

  $1.75 
75c 

  $1.35 

• 95 

$17.95  COMPLETE PARTS FOR TWO STEP AMPLIFIER S2.95  
COMPLETE PAR1'S FOR  _  _ _ __ _$6.95 _ 

il ,:te Lltaldwin Thu: c 11,,o•I ,•• •  Thordarain Vniiillfying Trangoriners   

KNOCKED DO WN 11F.CEIVING SET  Can be used to amolify Reinartz. Flewelling, Short Wave Receiver. Crystal, 
l'on,lating ot .  Regular Price  Our Price $10.00  Ultra Audion or any receiving set so that Loud Speaker or Phonograph can he 

I Varloroupler   5.00  51:n Consisting of  Regulas Price  Our Price 
Variometers   used in place et h-ad set. 

Bakelite Dials   3.00  .75 
Render Bakelite :locket    1.00  .45  7,1 ,1 Formica Panel or other suitable size  $1.315  i .80 
Howard  Rheostat    1.10  .80  11 tgli Rat io All American or Thordarson Tratistot mer   4.75  3.95 

5.00  4.45 50  2.95 LouLos mai., Chordarson or All American Tra1,401111t.r   
Cunningham C-3e0 Detector Tube   
Mahogany Cabinet   4.50  2.75  2 Howard Rheostats   2.20  2.00 
Genuine Formica Panel   2.25  1.75  2 Remler Itagellte Sockets    2.00  .90 
s Binding Posts   .80  .40  3.00  1.50 :: Double Pacent Jacks   

SwItch  Lever    .50  .25  13 Binding Posts    1.70  .85 

12 Switch Points    .40  .20 Wiring Diagram will. Complete Instructions for Drilling. as- .30  .15 
Baselmard for  Mounting    

1.00  . 
Freshman Grid Leak Will Contlinser   semliling. and Wiring Panel    
l'omplete Drawing for A....001.1) anti Whim!   1.00  .50  1.00  .50 

$6.50 Value. 23 PLATE VERNIFR VARIABLE CONDENSER ......  _ 1133..4955 ' 

Regular Price  .  .  -- -- Regular Prii.e   
. _  

$3.70 Value. 23 PLATE. now  $12.45 $4.30 Value. 43 PLATE. now   .  SI 45  $7.00 Value. 43 PLATE VERNIER VARIABLE CONDENSER   $30.85   $17.95  
VARIABLE -CONDENSERS 

31 75  52.70 Value.  3 PLATE. now   

$3.10 Value.  5 PLATE. CO W   $1 35 
$3.30 Value. II PLATE. now  $6 00 Value. 11-PLATE VERNIER VARIAB1 E CONDENSER  .... ....$2.95 

II. S A. SIGNAL CORPS (Aviation Ty$91.e25 194-W) W ESTERN ELECTRIC PHONES. $7.95 
Each Phone Cap is :covered uith soft rubber ear cushions. and an aviation lelther helmet goes with each set!  These are the only phones to pass the Government specifications 

for sensitiveness and loudness. the reauiremenh called  for in aireraft reception. 

ORIGINAL BALD WIN PHONES 
  $4.65 These are the Genuine Nathaniel Baldwin ••Mica Diaphragm" Phones.  $9.9c  Genoine  Baldwin  "Mien  Diaphragm"  Type "C"  Loud  Speaking 

complete with silk card and headband.  Special at  ...  _  Units.  Special   

MAGNAVOX. LOUD SPEAKER, 'Type R3   $2$37.6455 
3000 Ohm GUARANTEED HEADSETS. $8.50 Value  5  

JACKS    c-Miriffs 1.7.110 Tunis   HONEYCOMB 00IL 
Mahogany and Walnut 

Pacent Single Circuit  $0.35  1:g: T•riuirr:::   $1.1553 
11;0025  r.6 xi 7- '' ,''S‘''''', ut: ; ig; : il es ' : : I :   • Pacent Double Circuit   - -50 750 Turns    exit"  by il" 'leen   $1.45 

Federal Single Circuit Filament  :nil Turns   17.0 Turns   75e  1.95 
.35  Imp Turns    60e  Gx110:5" by 6" deep   2.45 

45::  ne:2122;v,  ii:yy 76 trip.   2.93 Control   
;I Tunis  Federal Double Circuit Filament  So Turns   40c  2.95   3.95 

Control  .. ... .50  ':1 and  25 Too,    4fle  fnclitt.." by 7.,4" deep  295 
- • -- -- - -  - • - -  -  2-Slide Tuning Coils. at   

Rheostats    45e  - Signal Carps Super Sensitive Microphone Trans- Phone Caps. for mostly all Phones  -r. $1.95 

si%Sponge Rubber Ear C-, s, Pair   m tter   5°e  Solid Copper Aerial Wire. 100 Ft.   Anti-Capacity  Switches    

Dials, 2. 3 and 31's inch   25e  Spaghetti Tubing.  yard    Lightning Switches   I   51vdrometers. now at   Crewel  Detectors   $1 65  Lightning  Arresters     5293,45i; 
_  FORMICA PANEL. IA" thick, Black or Brown. Square Inch.  $12,.44.055: - - --  - -   

--- -- We guarantee all merchandise purchased of us.  Mail orders receive irnm Aiate attention. 
COMPLETE PARTS FOR SINGLE TUBE REFLEX CIRCUIT   $32.65 

thoWnril Potentiometer  . . • • • 
Consist in- 4if :  Regular Price  Our Price  ... 1.50  1.35 

-1:1-Plate Viatiler Variable l'ondeinter   53 95  Hounril 25 Ohm itheoaiat    1.11.  LOO 
Radion  LO011 Aerial   $7.00 7.00  5.95 
Cunningham C301-A Tube    9.00  5.95  8 Itindlilg I'llgli    .80  .40 
Grewol I:lass Inclosed  Detector _--- -- -- -------------- -- 200  1.85  9s11114 Formica l'anel   1.42  1.20 
All .Vpierican Radio Frequency Transformer   4 50  3.45  Sz Doti, 1;1110111e SIIIIII Si l̀ogativ 'a-m et with hinged top   5.00 

$32. 26955 All American 5 to 1 Radio Audio Frequency Transformel....  4.75  3.95  Complete instructions fin  trilling, ii,sembling and wiring furnish., 
•,  mil  Micon  l'ondensers  .70  .50  ,,, m a, ,..yope w in,,,,, t,..q.bhai bn.wiletie. call ea,lly 1.0111.V.  Rev 

i - uo2 Nikon Condenser .. ... s_  .45  .35  O w Price ......  .  ... .... $45.22 ..Our Price   

'11,1111111A 
0 Il NI,1111,1,..1  ,,t11,1e1, 

1-  liakelit,•  •.::1•Ii 
1 I. -111111111  1.cak  Conth.1,,,t1   
, ill. Adjustable  Leak an  inil•qie, 
\luster Baldwin Titoe  C.r4 

Largest Radio Store 
in America RADIO 

BUY OF US FOR LCSS 

Largest Radio Store 
in America 

1.95 
1.35 
.95 
.25 
.50 
.30 

Valley  Battery  Chargers    $16.20 
Antenella Aerial Plug    .: $1.1 
roil HolieN1-1011111 Niounting   1 $3.4 

2 coil iloneyounb Mounthig   $2.6 
1V I i • I i Bakelite Sockets   50e 
itarchass Coi Is   $1.95 
Firth Cord Tip Plugs   60e 

509 SOUTH STATE STREET  Dept. S. I. 

BUY HERE FOR LESS 

CHICAGO SALVAGE STOCK STORE 
CHICAGO, ILLINOIS 
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CHARGE YOUR 
RADIO BATTERY 
4xt HOME/6raNICKEL 

- 

PATENTED ARMATURE 
The HOMCHARGER'S only rnovrng and 
wearing part. replaceable after thouAnds at 
hours' tare for 61.00  Tungsten contact, now 
'used exclusively.  Will not stick. corrode a 
seer excessively. 

Enjoyable concerts and maxi-
mum  receiving  range  are 
obtained only when your battery 
is fully charged. 

THE 

HO MCHARGER 
charges  your  "A"  or  "B" 
battery OVER NIGHT for a 
nickel without removing it from 
your living room.  Operates 
silently —charging rate 
governed automatically.  No 
muss—no trouble—no dirt— 
requires no watching. 
The HOMCHARGER is the 
ONLY battery charger combin-
ing all of these necessary 
features. SELF-POLARIZING 
—FIVE to EIGHT-AMPERE 
charging rate —UNDERWRIT-
ERS' APPROVAL—beautifully 
finished in mahogany and old 
gold —UNQUALIFIEDLY 
GUARANTEED. Over 100,000 
now In use. 
The minute you buy a radio 
set you need a Homcharger—get 
it then.  All good radio and 
electrical dealers sell it corn-
pine with ammeter. etc.. for 
$18.50.  $25.00 in Canada. 

Write for FREE circular show-
ing why the HOMCHARGER 
is the BEST battery charger at 
any price. 

MOTORISTS — THE HOM-
CHARGER will also charge 
your AUTO Battery. 

THE AUTOMATIC 
ELECTRICAL DEVICES CO. 
I It WEST THIRD ST. 
CINCINNATI. OHIO • 

Larj.est Manuracturers YcC 
Vib,--atin Rectifiers in the World,. 

AN  HISTORICAL  EPOCH  IN  RADIO 
Radio Pioneer Slashes Priees-the leading Line Since 1909 

Al Prices to You Less Than Dealer's Cost 
FREE Illustrated pamiddet comPrislog 62 Dock radio 
o,truinents and sets, with reductions averaging 30 %, 
...dirtl tin renur.t.  Send postal only. 
A Few of the Many Duck Products at Startling Prices: 
Moulded form rheostat. 70c: bakelite moulded socket, 
7Uc: bakelite dial. 55e: super-selective moulded earl. 
',meter. 64.65: 43 plate panel type variable condenser. 
Pig tail connections. $3.15: radio frequency reeelving 
set. $29 75.  Duck's big 256-page radio catalog and 
textbook  mailed  for  25e  in coin  or  money  order. 

THE WILLIAM B. DUCK CO. 23_06232 Superior St 
T LEDO. OHIO 

RADIO CATALOG 
FREE TO EVERYONE 

Although we would appreci-
ate 10c in stamps to pay print-
ing and mailing. 

ERNEST ELECTRIC CO. 
4847 Easton Ave., St. Louis, No. 

Rubber as Trans-
paTent .s Glass 
By ISMAR GINSBERG. 

(Continued fro») page 28) 

. 1. 0111111111 .1111111111 .10 11.111111111 W111.1111311111111111111111,11111 .111.11 1 

which would then protect the "glass" and 
at the same time not reduce its trans-
parency. 
Leaving the general field of application 

for a moment and going over to the scien-
tific field, we find that transparent rubber 
would be of great value in many ways. 
For example, it would be of great assist-
ance in the construction of telescopes. It 
is known that the range of an astronomi-
nal telescope is determined by the size of 
the objective lens, the lens at the end of 
the telescope, farthest from the eye. .Un-
fortunately, there is a practical limit to 
the diameter of the lens, when it is made 
of glass. The cost of the lens and the 
time consumed in its manufacture and 
polishing are excessive, and have been 
the main hinderance in the construction 
of large telescopes. 
If rubber glass can be made in a prac-

tical form, it would perhaps offer a solu-
tion of this problem.  The objective 
could be made of two pieces of concave 
"rubber glass", which would be cemented 
together at the edges.  The space be-
tween the rubber shell would then be filled 
with% liquid, possessing the proper index 
of light-refraction so that a lens or mag-
nifying effect would be obtained.  There 
would undoubtedly be certain difficulties 
to overcome, but these would probably 
be less troublesome than those encount-
ered in the construction of a large glass 
objective. 
Transparent rubber would also be of 

great value to the surgeon.  Wrappings 
of such rubber would permit him to ob-
serve the progress of healing of wounds 
without entailing the need of the removal 
of bandages.  Certain of his instruments 
could be made of transparent rubber to 
good advantage.  It might also be men-
tioned that rubber eye-glasses would be 
a decided advantage, as such glasses 
would  not  break  when  accidentally 
dropped or thrown off. 
Transparent rubber overshoes could be 

worn without their presence being de-
tected.  There would no longer be the 
embarrassment of wearing rubbers in 
clear weather. Other articles of wear and 
adornment could be made of this product. 
For example rubber bathing caps would 
allow the color of the tresses underneath 
to be observed.  They would be popular 
with the ladies. 
In the manufacture of toys and novel-

ties transparent rubber would be welcome. 
Dolls, which can be looked through, balls 
that appear as bubbles, etc. 
In reality the number of applications to 

which transparent rubber, once it is de-
veloped to a commercial stage, can be 
put is very great. Both in the scientific 
and general fields, it would be welcomed 
enthusiastically.  Wherever it is desirous 
to have a solid, non-brittle transparent 
shell, allowing what exists underneath to 
appear, in such places this product will 
find application. 
While it is still perhaps merely a scien-

tific speculation—although work has been 
done in the attempt to perfect its manu-
facture — it must not be rejected with 
complete incredulity.  There is nothing 
entirely impossible and the least expected 
happens very often.  Therefore, while 
realizing the uncertainty that surrounds 
rubber "glass," we still do not refuse it 
our attention and await further develop-
ments to determine its practicability. 

0 0 •  M E  a el  0,0.• • • =3  O M • • • • 
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RADdiAIPRIMIWTOR I 

Ask Your 

Insurance Agent • 

Approved by 
National Board 
Fire Underwriters 

• 
$31 

• iThe Choice of the Foremost Engineers 
for Over 17 Years  • • 

• 

I"'""•" --   •=i2Dweemiewso 

SOLDERALL i 
The Only Convenient Metal Solder 

Every Electrical 
• Connection Needs SOLDERALL• 

For Perfect Reception 
• 

AT 40115(55 
MD  Oa lit reAll. 

254 ATUSE  • 

L. S. B R AC H MFG. CO. g 
N E W A R K. N.  • 

SOO  • ma •  om  • • immo m•• 1641 

LIGHTNING 
STORMS r 
CAUSE I: 11 

Protect Yourself 
Protect yourself, your set and your home 
from this menace with a Lightning Ar-
rester.  Every outside aerial attracts 
lightning. Be prepared when the storms 
come. Equip your antenna with a pro-
tective Arrester approved by the Under-
writers' Laboratories. Take no chances 
with a lightning discharge. 

Send $1.50 today for Radio Protector 
shipped prepaid. 

Waveland Radio Company, Inc. 
1348 No. Clark St.  Chicago, Ill. 

24 HOUR SERVICE 
No order too small—No Dealer too far away. 

We ship everywhere. 
COMPLETE STOCK Radio Standard Sets 

and Parts. 
LARGEST COMPLETE STOCK 
of Standard Supplies in Middle West 
Write for 64-Page Catalog No. D-10. 

—DEA LERS— 
Greater Discounts  Better Profits 

AMERICAN RADIO MFG. CO. 
107 E. 13TH ST.  Dept. F  KANSAS CITY, MO. 

CUT RATE RADIO 
STANDARD APPARATUS ONLY 

Write for 59-page Catalogue of Bargains 
BALD WIN TYPE "C" PHONES  910.25 
BRANDER SUPERIOR PHONES   6.45 
RADIOTRON U V 200 DETECTOR TUBES   4.25 
ACME AUDIO TRANSFORMERS   4.45 

Everything for Radio at less.  Immediate Delivery 

FEDERAL RADIO ELECTRIC CO. 
Ian BRAND AVENUE  Dort. F  KANSAS CITY, MO 



Science and Invention for May, 1923 95 

"BUILD YOUR OWN" WITH "RASCO" PARTS! 

P:I
HE Radio Specialty Company -"RASCO" for short-now in its third year, is unquestionably the most unique radio parts supply house in the United States, 
if not in the whole world.  This Company makes a specialty of very small orders. No order is too small to get immediate and prompt attention. The reason 
is simple: 80% of our unit rs are small. 

The reputation of this house was built upon service.  Ask any of your radio acquaintances what they think of "RASCO" service, "RASCO" promptness,  Thou-
sands upon thousands of unsolicited testimonials are in our files, to prove that we serse the public as it ilaS IleVet been served in radio merchandise before.  Be 
sure to get our great 68-page catalog, containing us er SIM different parts.  Catalog contains over 3(10 illustrations. 

Order direct from this page. All goods sent prepaid in 24 hours. We pay all transportation charges. 
Money refunded if goods do not satisfy 

RADIO FREQUENCY 
TRANSFORMERS 

The best Radio Frequency 
Ttansformer doss-loped '11 

far.  Designed for us by 
Mr. R. E. Lacault, ASSO 
elate Editor ol  It %III.) 
NE WS. For its. 
320 to 420 in. 
Cote.  Guarani!. 
the work.  Thi 
former brings AIr the tong 
distances. 
R-26110  Radio Fre-
quenF9  Transformer. 
size 1,„"sttifi"  ....$2.00 

VACUUM TUBE 
SOCK ET 

Made entirely of compo-
sition.  Gives no rise to 
capacity effects. as metal 
sockets do.  Positive con-
tacts. 
R-6500. Va. allIT Tolle 

$  35 

I ANTENNA CONNECTOR 

Made entirely of aluminum. 
%VIII not rust.  'The tour wiles 
go to upper holes.  Lower bore 
takes lead-In.  - Don't solder 
your aerial... Dimensions. 2" 
high, 1%".9.1141e. 
11-090, Antenna i'unneetor $.30 

MOULDER DIALS 
II, s,t 'rude made. Brilliant 
ma. I.  I umposition.  Figures 
inlaid in white enamel.  For 
's" or 3/16" shaft. 
R•3074. Dial, 21/2 "  $  55 
R-3075, Dial. 34."  65 
R-3076, Dial 37.s"  80 

FLUTED KNOBS 
Made of best black composition. 
provided with  8/32"  bushing. 
Height I", Diameter R ix". 
R-2055  Fluted Knob  $  15 

"RASCO" POSTS 
11•650, Post made entirely of 
best black composition -8/32" 
set ew -each  $  08 
11-202. Post has nickel-plated 
bottom part. such  00 
Dozen, each style  90 

650 202 

RASCO SWITCH POINTS 
NI, kel -plated and polished. The follow ing lia/ e 

2
 been I. round the most Popular. ',"n4", 6/83" thread. doz ..... .$.35 
2,  3/16"  high,  %"  Ca.,  6/32" 
thread. doz.  95 
3, 3/16":3/16", 4-36 thread, doz...  35 
4. 1,:" dia., Nt" thick; shank 6/32" 
doz.   40 

5. ,4" dia., 3/16" thick; shank 4-3g, doz.  40 
6, 3/16" dl.., 3/16" thick; shank 4-36, iloa.  40 
7. 306" dia., 3fi" thick; shank 4-36, t/oh.  40 
75, switch Stop '4&" lung, 4-36 thread, com-
plete with nut, each  04 
76. New style Switch Point. to be pressed 
into bakellte panels with forced fit.  %Niue 
is soldered to pin end.  Head %" dia. 
1/16" Mick, dia.   40 
77, satire as above, but bead la 3/4 " dia. 
a 3/16" thick. doz.  40 

SOCKETTES 
Substitute for Vacuum Tube Socket. 
Four of these take one Vacuum Tube. 
Grasp tube firmly.  Best contact pos-
sible.  Take less room.  Are better. 
R-1550,  SOCketteS,  nickeled,  set 
or 4  $  25 
R•1551  Sockettes,  nickeled,  set 
of 4 (to take WD-11 Tube)   .25 
Note: Set of 4 sufficient to hold 1 Tube. 

VACUUM TUBE FUSES 
Insure your tubes against blow 
outs. 

R-2575. Fuse. 1 ampere  $  15 
R-2576, Fuse, I% anitotre  15 
R-2577. Fuse. 2 ampere  15 

UNIVERSAL BEARING 
TIIE bearing toholdvarlometer 
and varlocoupler rotors.  Total 
length of bearing 2",".  Outside shaft, 114". 
Length of thread 1". Length 01 threaded sleeve, 
%". 
R•1375. Bearing 

-1841 

AUDIO FREQUENCY TRANSFORMERS 
No better Transformer on 
the market.  Highest class 
instil luls.  Impregnated 
coils. Silicon steel stamp-
ngs used.  Sase 5U Per 
cent  by  assembling  It 
Yourself. 

••I R-1100, A.F. Trans-isegggeglela  , °rine ,. Ta u,' 4 i4 o 

 $2.65 
emPaineusso- ---- -  iii•1150. A. F. Trans 

„v." 'unser, ratio 6%  Lu 
......... ...• • • 2.65 

HONEYCOMB COILS 
No better coils on the market. 
'roo well known for lengthy des-
cription.  Firm  Impregnation. 
Range given is in meters when 
varied %WI a .01 Variable Con-
denser: 

No.  Turns 
R-5000  25 
R-500I  35 
R-5002  50 
R-5003  75 
FI•50114  luu 
13-5005  155 
R•5006  200 
R-5007  250 
11-5008  300 
13•5009  400 
R-5010  500 
11-5011  600 
R•5012  750 
R-50I3  1000 
R.5014  1250 
R-50I5  1500 

Range 
12u-  250 
175-  450 
21U-  720 
391I-  910 
500- 1150 

2000 
1105- 2".00 
1200- :ram 
150- 4500 
2000- 5400 
,2800- 0100 
' 0000-10000 
'400-1200 
4000-150 0 
0750.19100 
14500-26500 

Price 
$ .40 
.45 
.50 
.55 
.60 
.65 
.75 
.80 
.85 
1.00 
1.15 
1.30 
1.45 
1.70 
1.95 
2.20 

CORD TIP JACKS 
Take the place of binding posts 
on Instruments or panel.  Cord 
tip firmly gripped by jack. Made 
of brass,  highly  nickel-plated 
and polished.  Screw to attach 

lead wire.  No soldering necessary. 
11-1500. Cord Tip Jack, each 

CARDBOARD TUBING 
Only seamless tubing made in 
United States.  Perfectly sea-
soned. heavy wall. M D. -In-
side ifiameter.  0. D. -Outside 
Islander.  L -Length). 

11-6600. n" ID., 3%" 0.D. a 7" L.  $  30 
R-6601. 31,4" ID.. 3%" O.D.  L  35 
R-6602, 3ks" La. 3%" 0.19. s  L  25 
R-6603. 3.," ID., 4" 0.D. a  L  27 
11-6604, I" I D., VA" 0.19. a 5" L  35 
R-6605. '  D.  3" 0.13. a sia" L 15 

MICANITE TUBING 
Especially suitable for CW work 
Nothing better made.  Natural 
.10r. 
R-250,  Micafilte Tubing, 
I" dia., 6" long  $1.20 
R-25I,  9licanite Tubing  
6" dia., 6" long   1.60 

"k C KS AND PLUGS 
it.  ial.  011IY pure ell-
scr  Used. Factory that 
mak,  Postal Telegraph jacks  makes these. 
This is your guarantee. ammo II-1000, Jack, 4-springs 

double circuit  $ .75 
R-1001. Jack. 3-springs  .80 

R-1002. Automatic 5-spring Jack   1.00 
R-1003. l'Iug  65 

-BUS BAR WIRE 

$  15 

This wire Is square, measuring 1/16" by 1/16". 
Easy to solder as it is already tinned.  Used 
on all up-to-date instruments.  Sold In 2-font 
lengths only. 
R-6400 Bus Star Wire, per 2-foot length ..1.05 

NON-INDUCTIVE RESISTANCE 
Made of special graphite 
copper-plated at tine olds. 
it,  I rods I%" long. ,,4" diameter.  Resis-
tance accurate within 20 per cent. 
R-5300  Resistance 12,1100 ohms  $  65 
R-5301. Resistance  70.000 ohms 65 

BRASS RODS 
Sold032 In 6l"irass lengths only 
R-8   Rod, 

semel lmlik m=m111 
r -iess --- -(sseisa 8/3.  thread,  per 

length  S.011 
R-6032,  Brass  Rod,  6/32" *thread,  per 
length    .06 
R-1425. Brass Rod, plain 4,i" Wand, per 
length   10 
R•3616  Brass Bod, plain 3/16" round, 

$  25 I per length   06 

"RASCO' BABY DETECTOR 
Base is solid black compo-
sition: mounted on same Is 
nickel bolder and binding 
post, which holds the fluted 
hard rubber knob with its 
sliding rod member.  Pat-

ent nickel detector cup and binding post.  Pat-
ent cup bolds crystal. 
11-1898, Baby Detector, with tialena  $  50 
--
"RASCO"  LUBRICATED 

PANEL SWITCH 
Our patent spring fork holds 
the SOHO, handle KINK), at 
a uniform tension.  At the 
same time it insures best 
contact possible.  New win-
ing contact eaters every portion of the 
puitit.  Double leaf blades used. 
11•1921, "Ravi)" Switch  $  40 

PANEL SWITCH LEVER 
Imposible for this lever not 
to make positive contact.  Leg 
radius 1..". Nickel-plated and 
polished.  Lock fork bolds the 
screw lin which It rotates) se-

curely.  Loose cunt:. I 
R.200. Switch Lent,  $  30 

"RASCO" NAME PI M, 
'The circular plate . 
rinse  Binding  Post  Name 
Plate. Diameter, 3/4 ". These 
denominations  Pilo\ 
GROUND,  Ol 
"A"  BATTERY - 
BA TT ER Y--,  
SPEAKER, GRID. 1.0.011. 
"C"BATTERY -,AERIAL, 

INPUT,  "A"  BAT-
TERY-I-  "B" BATTERY 
-4--.  1.0 0 P  TII  LEIL 
PLATE.  "C"  BATTERY 
-4-, FILAMENT. 
11-6000 to 6019. Binding 
l'ust Name P  lates, eac  h *vi. O. Oh:44z 
(kn .', 1111 0.1011  $  03  • s/-- -- 1.• 
Dimon  30 

Square Name Plates 
Some denominations no above also these:SERIES 
lit STEP. 2nd STEP, 3rd STEP, SECONDARY 
CONDENSER, TELEPHONE. SECONDARY, 
DETECTOR,  TRANSMIT,  GRID  VARIO-
METER,  PARALLEL.  COI'PLING,  Pltl-
MARY,  LOADING  COIL.  RECEIVE, AN-
TENNA. PLATE VARIOMTER, "BLANK". 
AUDION, ON. OFF. 
R•834 to 866. Square Name Plates, each. 3 04 
Dimon  40 

11-839 "INCREASE CI:RIO:NT" (ItIghtl 
11-840 "INCREASE 1.1'ititENT"  (Left) 
Each  10 

VERNIER 
Cleverest  vernier  made. 
Can be used with any dial. 
Soft rubber ling engages 
dial.  Dues  assay  with 
vernier  condenser.  We 

guarrintee results.  All metal parts moulded 
ill best black composition.  Nothing tu come 
apart.  Biggest hit of the season. 
13•1450, Vernier  $  30 

"RASCO" 
CONDENSERS 11!E Mk 

11-5050, Phone Condensers. each  $  20 v.sose. 'Grid Condensers, each   .20 
-5059. Grid Leak  Condensers. eiich  "•   30 

COPPER FOIL 
Thinnest copper foil made, .001" 
thick.  Comes 4" wide. 
R-5025, Cuper Foil, per ft. $.10 
10-ft. length  110 

RADIO CEMENT 
Weather resisting.  Used particu-
larly fur cementing covered wires. 
Coils cosered with this cement re-
quire no form.  Wires bold together 
solely with this cement. 
R-1750. Cement, 2-oz. bottle  1.50 

TELEPHONE 

For the experiment-
SHELL AND CAP 

ar we list this com-
position shell and cap.  No holes fir shell what-
soever.  Takes standard 23/4 " diaphragm. 
11-2700, Shell-and-Cap, complete  $  65 
R-2701. Shell only  40 

MICA DIAPHRAGMS 
Made of special India mica in two 
sizes, 2%" diameter and 1-13/1G" 
diameter.  Excellent for experimentation  in 
telephone work. 
R-2550, Diattliragm. 2%"  $  20 
11-2551, Diaphragm. 1-13/16"  15 

This business was originated with the sole idea in mind lo cater is, the radii) amateur who has small orders.  ALL 
OF OUR ORDERS ARE SMALL.  THAT IS WHY YOUR SM,ALL ORDER CAN NEVER BE SIDE-TRACKED 
BY US. A trial order will make you a life customer.  Order from the above illustrations.  24-hour service guaranteed. 
"WE CAN ONLY DISAPPOINT YOU ONCE."  Try us with a 50e. order and make us prove what we say. Prices 
inc ude delivery to your door. 

100 Park Place, New York City 
Oldest and Original Exclusive 
Radio Parts House in U. S. 

Factories: Brooklyn, N. Y.  Elkridge, Md. 

DEALERS 
Get Our Special 
- Proposition 

RHEOSTAT WINDINGS 
e windings, with the switch 

41111  shown below, constitute a 
it:gimlet,: rheostat for the experl-
Niemen  Resistance wound on 
thixible black fibre.  Carries 11/2  
alill.eteS, resistance 6 ohms. 
R-4300, Rheostat Resistance 
each  $  20 
11-4301.  Potentionteter  Re-
sistance. each (200 uhuls1 .. .35 
BLADE WITH COLLAR 

Fits above. 
R-1675. each  $  10 

MAGNET WIRE 
We list only best qualities. 
"Del"•  Illealli  Double Cotton 
Covered.  ''(1/4•'  means Green 
Silk. '47" stands fur Enameled. 
The tollussillst Mille all 5•01•111Ce 
spuula. 

11.2500, ncr No. 13  $ .50 
R-250I, Di•I No. 20   .60 
St•2502. DC( No. 22   .75 
R•2503, DCL No. 24   .85 
11-2604. DC( No. 26   .95 
R-2505, lilt No. 28   1.15 
R-2506. Dtt.. No. 30   1.65 
The folios lug come or, 4-ounce spools. 
11.2507, OS No. ffil  $ .50 
R-2508. 05 No. 22   .55 
41-2509. 0:4' No. 24   .60 
il-2518, CS No. 26   .65 
R-2511. OS No. 30   1.05 
R-2512. CS No. 32   1.30 
R-2513  GS No. 36   1.85 
The following come on 8-ounce spools: 
ft-2514. i No. 20  $ .45 
R-2515, li No. 22   .55 
R-2516.  No. 24   .60 
R-2517.  No. 26   .65 
R-2518, t No. 30   .70 
R-2519,  No. 32   .80 
R•2520.  No. 30  1.00 

LITZ WIRE 
R-323, equals No. 25 B&S. per 
foot  $  02 
R-890, equals No. 28 it&S, per 
fist   01 
11-891, equals No. 21 BAS. per 
foot  03 
R-892. equals No. 20 HAS  per 
foot  04 
11.893, equals No. 14 B&S, per 
teat  12 

Discounts of lil per , crit in 100-foot lots. 

The "Rasco" Catalog 
CONTAINS 75 VACUUM TUBE HOOK-

UPS. 300 ILLUSTRATIONS 
500 ARTICLES, 68 PAGES 

All  Armstrong 
Circuits:  These 
Important circuits 
a r e  explained 
clearly, all values 
having been given 
leaving out noth-
ing  that  could 
puzzle you. 
Just to name a 

few of the Vac-
Uelli  Tube  cir-
cuits:  The V.T. 
as a detector alrd 
ofte-steP 
r ; Armstrong 

circuits; one-step 
radio  frequency 
amplifier and de-
tector; three stage 
audio - frequency 
amplifier;  short 
wave regenera Iis 
circuits;  4-
radio  (rent 
amplifiers:  ..• 
and  audio  tie-
quency amplifier; 
Inductively coupi-
eil amplifier; Arnisti ong superautodyne:radlo 
frequency amplifier and crystal detector: ••••n• 
binatIon V.T. detector one stage amplith . 
two stage radio frequency amplifier and d.• 
hector with feedback coupling !regenerative ; 
regenerative receiver, using single said, 
web coil; Armstrong super-regenerative cir-
cuit; two stage radio frequency amtdincr 
coupled to a two-circuit tuner, using two-
/tilde tuner regenerative receiver; two stag, 
audio-frequency amplifier, using crystal or 
V.T.: alle stage radio frequency detector. 
two stages audio-frequency with feed-back 
coupling to first tube; power amplifier with 
loud  speaker;  regenerative  receiver  and 
gale stage amplifier for I/X stork; one stage 
radii,  frequency detector with  feed-back 
coupling; three stages radio frequency, twu 
stages audio-frequency loop reception: crys-
tal detector with reetffication ; one tube su-
per-regenerative receiver; short wave regen-
erative receiver with two variocouplers, ea-
pacIty-coupled tuner: trap circuit to elim-
inate Interference; selective circuit to elim-
inate interference  The catalog contains 
Sill IlustratIons.  On account of Its great 
cost. It cannot be distributed free of charge. 
Mailed only upon receipt of 

15 Cents in Stamps or Coin. 
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My Ideal Lawnmower Grinder 

Earned $16621-1 1191\212 
This Is The  W . F. KENDT, of 1476 Main Street, 
Machine That  Buffalo, writes: 
Did It 

"I sharpened 994 lawnmowers on my Ideal 
Lawnmower Grinder during the grass season 
of 1922, and the receipts were $1662.19, which 
is not bad for a side line." 

E. W. McCoamicx, of Saginaw, 
Mich., writes: 

"Five years ago I purchased from you an 
Ideal Lawnmower Grinder with which I 
ground over 5000 mowers. If I could not buy 
another I would not take $1000 for it." 

Put an Ideal Lawnmower Grinder in your 
shop. It sharpens a Lawnmower keen as a 
razor every 20 minutes without removing 
reel knives. Mowers run easily—owners de-
lighted—they tell others—you are in big de-
mand.  Costs but little and will prove the 
greatest money maker you ever installed. 

Write today for booklet -Let George Say It," and catalog.  Buy early and start 
with the first grass clip. 

THE FATE-ROOT-HEATH CO., High & Bell Sts., PLYMOUTH, OHIO 

75c SINCE selling our "Rico" Loud Speaker 'Phone we have had a tremendous demand for an adapter by which • 'Phone can 
be adapted to any phonograph. 

Our new Phonodapter is the result of this demand. The ”RICO" 
Phonodapter presents many unique advantages over other similar 
adapters.  In the first place, the entire adapter la made of pure 
rubber and will stretch over any make of 'phone.  It has, how-
ever, been especially developed for the "RICO" Loud Speaker 
'Phone.  This adapter does not give rise to echoes, as is the 
case with most of the others that we have examined.  There 
are no echo air chambers left after the adapter is attached to 
the 'phone. as is the case with so many others. 

Study the Illustration carefully and become con-
vinced why ours must be better than most others. 
The illustration also shows the brass tube inserted 
in the smaller part of the Phonedapter.  With this 
brass tube the Phono aaaaa r fits all Columbia phono-
graphs.  Ity removing this tube, the Phonisdapter 
tits Victor, as well as Sonora phonographs.  It will 
be seen, for this reason, that the Phonodapter Is • 
universal article, which must appeal instantly to 
every one, 

OTHER USES 
The above, however. does not exhaust the uses of 
the •'ItIC(11" Phonedapter. because It can be used 
in connection with standard horns.  It is realized 
that it Is almost impossible to tit the "RICO" Loud 
Speaker 'Phone, or, for that matter, any receiver, 
to a horn. if you should happen to have such, with-
out an adapter.  The "RICO" Phonodapter can be 
used to couple any 'phone to a horn, if YOU have a 

spare horn lying about.  Or If >ou loom whk re you can obtain one, the Phonodapter, will solve your difficulty.  If 
you do not wish to go to the expense ot a horn, and wish to bnprovise one it can be easily made by rolling and 
pasting together a sheet of stiff ItrIstol Maid and fashioning it into a horn.  If the lower extremity is fitted over 
the brass tube of the "Itil'0" Phonodapter you will at once hase a horn which In an emergency will prove quite 
satisfactory.  Stich horns can be made as large as desired.  We guarantee the Ph aaaaa pter to do all that we say, 
and shall cheerfully refund the Purchase Price If it is not found satisfactory in all respects. 
No. 131 "RICO" Phonodapter. as described, each. progaid  S .75 
THE "RICO" LOUD SPEAKER' PHONE.  The Rica Laud Speaker 'Phone has a heavy aluminum shell, hard rub-
her composition cap, non-rusting sherardlzed diaphragm.  It Is furnished complete with a 5-foot cord, ready to 
attach to your horn. 

SPECIAL OFFER   
We are so convinced that every over will be enthusiastic about this 

As<  'Phone that we have made a special offer of 5 days' trial, whereby wc 
shall take back and refund the money for any Rice Loud Speakee 
'Phone at the end of 5 days. If it does not prove entirely satisfactory. 

INDUSTRIES Send Nis Money.  Don't ,,end us a penny MA.  Just write and tell us 
sou wan* this wonderful 'phone and we will rush the order to you s4 
,t once. Pay your postman the price of the 'phone and then  50 

CORPORATION  test It um our expense   . 

131 Duane St., New 'York  Send for our free Illustrated circular listing all our other tYlt M 

Our Genuine Skinderviken 
Transmitter Button 

Thousands in 
use for 

Wireless, Loud 
Speakers Am-
plifying and all 
sound  trans-
mission  pur-
poses. 
Price $1.00 

POSTPAID 
with last/vele m 

Free Literature 

K. ELECTRIC CO. 
IS PAR K RO W NE W YORK 

CRYSTAL  L,,f RECTIFIVIC 
MULTIPOINT 
(l'atent Pending) 

A Synthetic CRYSTAL DETECTOR, 
sensitive over its entire surface. 

Eliminates all detector troubles. Extraordinary clearness and 
volume.  Endorses, by Radio experts and press.  Sold to 
Sealed Packages only.  John the ever hicreuslog itusonite fans. 

Price, Postpaid, mounted.  r, C 

Sensitiveness guaranteed ..  C. 

RUSONITE CATWHISKER 
14 Karat Gold Multipoint Contact  50c. 
Supersensitive    

Order from your dealer or direct from as, 

RUSONITE PRODUCTS CORP. 
15 Park Row, N. Y.  Dept. "8" 

Treating' Cancer 
with A-Rays 
Continued from page 11) 

there is a certain air distance between the 
focal point in the X-ray tube and the body 
ot the patient which varies from two to 
three feet, to which an additional distance, 
which may be as much as five inches must 
be added as the distance from the skin to 
the tumor. 
X-rays should not be used alone as a rule 

for the treatment of cancer patients.  On 
the other hand, when used in conjunction 
with surgical procedures and radium, they 
give results in cancer therapy today which 
are much more gratifying than the results 
obtained a generation ago. . 
Dr. Isaac Levin draws the following con-

clusion.  "Cancer therapy 'requires a great 
deal of sound judgment and influence in 
handling complex chemical conditions.  The 
cooperation and real team work of physicists, 
chemists, biologists, and clinicians of all spe-
cial tests in medicine are essential in order to 
obtain good results in treatment of cancer 
patientq."—Staff Photos Courtesy Monte fiore 
Hospital 

Tr pnanting 
Insect Heads 
By RU D OLP H A DOLP H, 

(( ntinued from page 28) 1 
The insects with transplanted heads are 

kept in a damp compartment for two or 
three weeks. This is approximately the time 
required for co-ordinated movements to re-
establish themselves. During the first week 
the wound between head and thorax closes 
over. The complete capability of action is 
only restored to the head after one or two 
months. 
Now Dr. Finkler made an exchange of 

beads between male and female water 
beetles, to test the reaction of the sexes be-
tween beetles so operated on. 
The heads were exchanged between male 

and female beetles who had been kept sep-
arate for some time, and after perfect heal-
ing had taken place, the male and female 
species were put in the same compartment 
filled with water, two by two, and their ac-
tions were observed  The female beetles 
with heads of males acted as if they were 
of the same sex as their heads. The nor-
mal male beetle distinguished no difference 
in them.  The male beetles with female 
heads were perfectly passive. 
Now Finkler exchanged heads between 

males and females of water beetles, to test 
the sex-instinct reaction between insects thus 
operated on.  "The normal male of the 
water beetle" writes Finkler, "prepares for 
copulation with the front pair of legs upon 
the thorax of the female, while the rearmost 
pair of legs holds fast the steering-feet of 
the female and the middle pair is free and 
serves for slow movements.  The female 
remains passive." 
The heads were exchanged between male 

and female beetles, which had hitherto been 
kept separated. After complete healing the 
insects, in the different sex combinations, 
were placed in couples in a vessel with 
water, and were subjected to further obser-
vation. 
The  females  with  male heads  went 

through the above described preparations for 
copulation and acted as if they were males, 
and yet would only cover females. They 
were treated by normal males as if the lat-
ter were dealing with females. 
Males with female heads acted quite pas-

sively towards both sexes as if they were 
normal females. 
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Full Size 

ELECTRICAL EXPERIMENTERS!! 

Get the N-S Microphone Button 
rlhis is the original 

Transmitter Button, 
U. S. Pat. No. 1439117 

The Most Sensitive Microphone 
The Best Transmitter Button 

WHAT IT IS 
The N-S Microphone Button is a miniature telephone 

transmitter.  The button is composed of four essential 
parts, as follows: 

I. A brass cup or rear electrode. 
2. A mica disc. 
3. A brass button or front electrode. 
4. Carbon granules. 
The front electrode is held in place 

by the mica disc and the space between 
the front and rear electrodes is filled 
with the carbon granules. The mica 
disc acts as a cover to the cup shaped 

rear electrode and is clamped in place by a threaded brass 
ring. This efficient and practical device is known as the 

N-S Microphone Button 
How to Use the N-S Button 

You can easily make 
a highly sensitive detec-
tophone using an N-S 
Transmitter Button to 
collect the sound waves. 
You can build your 
own Outfit without buying expensive equipment. Think 
of the fun you would have with such an instrument! It's 
very simple, too, and inexpensive. 
You can install an outfit in your home and hear the 

conversation being held all over the house. You can con-
nect up different rooms of a hotel. This type of outfit was 
used by secret service operatives during the War. It is 
being used on the stage. 
So much for its commercial adaptations! 
One of the main advantages of the N-S Transmitter 

Button lies in its ultra-sensitiveness. You can place it in 
any position you like. It is the greatest invention in micro-

phones and has 
won recommen-
dations f rom 
men of high 
standing in the 
scientific world. 

It is being used all over the world. You can mount it 
most anywhere. .Card board boxes, stove pipes, stiff cal-
endars and hundreds of other places will suggest them-
selves to you. The buttons can not be seen by any one in 
the room as they are so small and light. Only a small 
brass nut is exposed to the view. 
The only instruments needed to complete a detectophone 

outfit, in addition to an N-S Transmitter Button are a 
receiver, battery, and, if desired, an induction coil. 

Renewing Old Telephone Transmitters 
The N-S Microphone Button may be used to renew tele-

phone transmitters on farmer lines, intercommunicating 
,ystems, etc. 
The N-S Button is ideal for this purpose and will ot ten 

make an old line "talk up" when nothing else will. The 
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Dealers: Write for spe-
cial proposition on the 
N-S Button and other 
N-S Products. 

N-S Button makes a more efficient sound reproducer than 
most of the transmitters in use today'. 

For Radio Telephone Transmission 
The N-S Microphone Eutton makes the ideal modula-

tion microphone for radio telephone use.  It will carry 
heavy current and is extremely sensitive. If larger power 
tubes are being used, several N-S Buttons may be attached 
to a single diaphragm and connected in parallel, thus divid-
ing the current and preventing packing.  Furthermore, 
when the carbon gran-
ules are finally pitted, 
or abused by packing, 
they may be instantly 
replaced at small charge. 
Excellent  diaphragms 
may be made of tin (Jr 
brass sheet and experi-
menting with various types and sizes of diaphragms will 
prove most interesting and profitable. 

Loud Speakers and Amplifiers 
Many different methods are available to the users of N-S 

Microphone Buttons for amplifying radio signals. The 
button may be attached to the diaphragm of the telephone 
receiver, a local battery and 80 ohm receiver being connect-
ed in series. Various types of lever action may be experi-
mented with. The field is most interesting and may lead 
to some ingeneous discoveries in the line of loud speakers. 

Experimenters 
will find th N-S Microphone Button a source of countless 
experiments along the lines of telephones, amplifiers, loud 
speakers, etc.  Many fascinating stunts may be devised, 
such as holding the button against the throat or chest to re-
produce speech without sound wave,. etc. 
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57111   11 TLUTHOHI 
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Newman-Stern Building  CLEVELAND, OHIO 
"NAA" Arlington Tested Detector Cryitah and 

i  hater radio apparanis Send for detrOtire 
Mfrs. ot The Famolis "Red Head" Radio Head Sets. 

PIN $1 to this coupon 
Write your name and 
address plainly, mail us 
both, and by return 
mail you will re-
cr ive our 

N-S Microphone Button 
The Newman-Stern Co., Cleveland. Ohio 

Gentlemen: —Enclosed please find One Dollar.  Ship at once 
N-S Microphone Button to 

Name   

ddres• 
5.1.-5 
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The Complete Book of  $ 9 0 0 
All Radio Information 

PRICE POSTPAID  dria 

PRACTICAL ELECTRICS COMPANY 

RADIO FOR ALL 
By H. GERNSBACK 
Editor "Radio  Si ierue and 
Invention" and "Fiactical KleetrIca— 

With over 130 illustrations and diagrams, and 12 
photographs, 300 pages, size SA" x  

What the novice in radio needs is a book in which he can get all the information 
necessary for him to understand radio telephony and telegraphy, to make or buy a 
receiving set suitable to his means, to know how to operate his set, and after he has 
an understanding of the radio art. information that will enable him to advance and 
get the most out of his outfit.  All this must ordinarily be dug out of text-books. 
pamphlets and government publications, but the ai m of this book is to have all the 
data and information that the beginner will need fro m the time that he takes up radio. 
It is a permanent, comprehensive reference book for the dyed-in-the-wool dabbler in 
Radio. 

What the Book Is. 
A combination of a radio course for the novice In radio telegraphy and telephony with a refer-

ence book for the mule experienced amateur.  Half a dozen Woke lii one. 

The theory of radio carefully explained with drasings. 
Description of and instruction for operating instruments of receiving and sending seta, with all 

picture diagrams of Use wiring of the apparatus. 
Hos to make your nsa receiving set, costing from $3.00 to $50.00. 
How to read diagrams; for every picture diagram there is a corresponding technical diagram 

using the symbols instead of drawings. 
How to tune shamis and eliminate interference from other stations. 
How to protect  your net from lightning and the laws reranting installation, 
s_aplanatiun of time and ucather signals. 

For the More Experienced Amateur. 
How to make a practical vacuum tube detector, two slue, amplifier set costing less than $50.00. 

thin sill work. 
How the radio MIIINISS .011%S. 
All about underground aerials, loop aerials and directional aerials. 
Formulae for finding nave length; miscellaneous formulae tar finding capacity of condenser end 

other instruments.  Tables of wire resistances, wave lengths arid their corresponding frequencies, 
approximate save lengths for different aerials, tuning Mil data, arid meet, mare invaluable ini-
turmat 

For the Beginner. 

• 

Special Features. 
Lists of all the broadcasting stations in the United States and Canada for concerts, time 

signals, seather reports, press, stock market reports, eta, with their call, wave length anal time 
of sending. 

Detailed description of Washington seather signals and their translation. 
Description of a modern broadcasting station and its operation. 
Large map abasing location of all I. S. radio telephone braadeasting stations suitable for 

hanging up in radio room. 
Collection of miscellaneous radio Information fur the amateur. 

In Other Words. 
Hformation that you orstirsarity 1111 ye to dig out of government publications, text-books. 

Nom  tu ,is handily combined is this one book. 

••  53 PARK PLACE NEW YORK CITY •• 

You'll Need These Three "Little Wonder "Radio books: 
1 low to Make Wireless 
Receiving Apparatus 

The  20  radio  constructor, 
who wrote the book know ho, 
articles should be made from 
simple materials. 
Only  modern  apparatus  i-

described,  such  as  Receivinv 
net without aerial or ground, 
magnetic detector, wireless re 
lay, wireless lecture set. et, , 
etc.  Book has 100 pages. 
ii x 7 inches. 90 illustratim, 
many full pages, paper bolooi 
in two colors. 

Price 35 Cents 

How to Make Wireless 
Sending Apparatus 

HOW TO MAKE 
WIRELESS 

SI MS PPPARATUS 

,RE 31‘ 

Contains  infor mation  on 
how  to  make  30  different 
pieces of wireless sending ap-
paratus from materials, easily 
obtained. 
Tells How to Make an Ex-

perimental Arc Set, Speaking 
Arc, Quenched Gap. V. K. W. 
Transformer.  Oscillutiu 
Transformer,  Phutu  Phone, 
etc., etc. 
Book has IOU Pages (sloe. 7 c 5 

inches),  88  Mustn't Iona,  pass 
cover printed in two colors. 

Price 35 Cents 

Design and Construction of Au-
dion Amplifying Transformers 

Radio and Audio Frequency 
Type 

This book will be of great inter-
est  to all  radio amateurs.  The 
transformers base never before been 
describe,' in print.  The possessor 
Of vacuum tubes cannot afford to 
ito iii thrust this book.  It will en 
aide  him  to build  the necessary 
amplifying transformers very read-
ily.  The book is printed on good 
paper and has MI attractive cover 
in mu colors.  Paper bound.  Size, 
5 Inches by 7 inches.  Contains 

• Mali)  illustrations,  diagrams  and 
working data. 

Price 25 Cents 

A Thousand and One Formulas 
By S. Gernsback 

A Laboratory Hand Book for the Experimenter and for Everyone who wishes 
to "do Minos." 
A Book brimful with yen- Important and priceless information, 

The recipes and formulas air' classified in such a mariner as to lie available 
clUickly, without long research. 

Invaluable for Students, Engineers, Physicians, Experlmenters. etc. 
Here are some of the ',l enter headings,  
Cements and Glues; Composition of All  Kinds: Glass and Glassworking; 

Inks;  Leather Polishes:  Metal-emit: Perfumery. Soaps and  Extracts:  Pho-
tography:  Blue Print and other  Paper;  Plating:  Pyrotechny;  Polishes and 
Stains; Varnishes and Paints; Various Cleaning Formulas: Wood-emit: Chemi-
cal  Laboratory  Hints  and  Experiments;  Mechanical  Laboratory  Hints  and 
Experiments; Electrical Laboratory Hints and Experiments. 
There are a score of tables and hundreds of illustrations and Diagrams. 

It contains IGO pages.  The paper loss been specially selected to stand 
rough handling in laboratories. 
Sloe, 6 a 9 inches. 

Cloth bound  in Vellum de Luxe. stilt covers,  hand-sewed.  gold $1 .75 
stamped, each   , 

This Wonderful Volume of Formulas— 
You Should Have It In Your Home 

 •••••••••• 

DEALERS----Ask for wholesale discount 

EXPERIMENTER PUBLISHING CO., Inc.  : 53 Park Place, New York 
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When 

orld Recordclor 
ony Distance 
ph-one Receiwn• 

WDAP Chicago Talked to S. S. Berengaria 
The Signals were Amplified Aboard-Ship Thru 

"ALL-AMERICAN" AMPLIFYING TRANSFORMERS 
W DAP, The Drake Hotel, Chicago, made 

history in radio,by talking, day-by-day,with the 
S.S. Berengaria, enroute, New York to France. 
Miss Florence McDonald, a passenger, in-

stalled standard Zenith Receiving Set in the 
steamship cabin and, every evening during the 

voyage, WDAP talked to her and other passen-
gers from Chicago, their voices coming clear and 
strong with the personality easily recognizable. 
The Set used by Miss McDonald is one of the reg-

ular Zenith Sets, manufactured by the Chicago Radio 
Laboratory, Chicago, Illinois. It contains, us stand-
ard equipment. 

"ALL- A MERICAN" A MPLIFYING TRANSFOR MERS 
R-10--Radio Frequency (150-500 meters) $4.50  R-13—Audio Frequency (Ratio 10 to 1) $4.75 
R-12—Audio Frequency (Ratio 3 to 1)  •  4.50  R-21—Audio Frequency (Ratio 5 to 1)  4.75 

Send for our circular—" Cascading of Amplification." Also Free Book of Radio Hookups. 

CititAN RALILAND-VCSO. 4?, 
200 N. Jefferson St., Chicago, Ill. 

RADIOGEM 
The Dollar 

Radio Receiving Set 
The Simplest Radio Outfit Made— 

Yet as Practical as the Most Expensive! 
You need know absolutely nothing about wireless to operate 
.rod enjoy the RADIOGEM.  It is so sturdy, so simply con-
.tructed that it is small wonder radio engineers who have 
tested it have pronounced the RADIOGEM a brilliant achieve-
ment.  The RADIOGEM is a crystal radio receiving set for 
everyone at a price anyone can afford. 

Why The RADIOGE M 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 in-
struction 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 in-
struction 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. 

The RADIO GE M 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 
chose the RADIOGEM as the winner —the simplest radio-re-
ceiving set made!  And the RADIOGEM costs you nothing 
to operate: no form of local electricity is required. 
Sent Postage Prepaid on receipt of V.— stamps, money order 
or check. Order Your RADIOGEM To-day. 

The IIADIOGEM is the DEAT,ERs  age.won der I tiesmstolormthiengraV oe 

country.  for  the  RA. 
DODGEM'S price is so 

low everyone is able to buy one.  Write immediately tor full par-
ticulars before that shop across the street beats you to it. 

Hear the programs of the 
Broadcasting Stations on 

the RADIOGEM 

without 
PHONE 

or 

AERIAL (PATENTS PENDING) 

Descriptive Circular FREE on Request 

RADIOGEM 
CORPORATION 

HUDSON STREET 
NE W YO R K CITY 

What They Say About 
RAD I OGEM 

am enclosing herewith $1.00 tu 
nay for the Radiugem.  I liii 
,arefully wound by our ri 
d,erator and find that It o,., 
..auttruny—fully as good as any 
crystal let we know  

lt.ndlogem received, which We as-
•embled and kere very much as-
innished at results obtained and 
Icarness and volume of tone. 

The greatest distance I heard on 
ane of your sets is 1000 miles. hav-
ing heard WGY at Schenectady. 
N. Y.  I think your set it the best 
I have ever sole at any price. 

for an aerial ISO feet lung and DI 
n,  une of lily customers has ilea,: 
WO(' and Wilit, KSI). WAIC on, 
one of your sets. 

herewith P.0.51.0. amt. $1.00 for 
another "Radlogem." The one rn 
eeired is O.K. Placed about 15 or 
ro picture cord under front Dor, d 
and grounded to a gas meter. ar,,. 

the Sacramento Itee and San 
lament° Broadcasting Union Muth 
better than with my !arse crystal 
set. 

Your Ratilogem Receiver is a won-
der. I have received every station Iii 
Philadelphia kith it much louder 
than with a high-priced crystal set. 

Your two Radlogem sets received 
lrat night.  WOC  is about du 
miles  away,  and  their  signals 
arid be heard with headphones on 
hie.  After tbey quit KY W at 

cuiragu about ITO miles east was 
,,.,rd. Every %lord could be plainly 
1,eard here. 

Or tInd that this set does a great 
It.A1 more than you claim for it. 
bout tell o'clock we kere listen-
ing to WEAF —New York—very 
learlY heating both piano music 
dui announcement or name ef aLa-

md Its location. 

I  tructed one of your •Madlo-
, no. - for my mother. installed it 
nith an aerial. and sloe listens not 
nrice in a kWh,, but at her will, 
SchenectadY, Newark. New York. 
Providence. R. I., and her home 
Attleboro. Mass.  I can't give 

your set too much praise. 



Opportunity Ad-lets ou will find many remarkable opportunities and real bargains in these columns.  It will pay you to read and investigate the offerings 
A  made every month by reliable firms, dealers and amateurs from all over the country.  No matter what you may be seeking, whether 
supplies, 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 July issue must reach us not later than May 15, 

The Circulation of Science and Invention is over 160,000 and climbing every month 
EXPERI MENTER PUBLISHI NG CO., INC., 53  Park  Place,  New  York  City, N. Y. 

Advertising Service 

For quick results use direct mail advertising.  Letters, 
folders, campaigns.  Free suggestions.  Wilson. 247 Wil -
liam St.. East Orange, N. J. 

Agents Wasted 
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 too minutes, 
and is guaranteed to last the life of the tire or tube; sells 
to every auto owner and accessory dealer.  For particulars 
how to make big money and free sample, address Amazon 
Rubber Co., Dept. 601. Philadelphia. Pa. 

Agents—I am pitying $2.011 an hour taking orders for 
complete new line of household necessities.  Write quick 
for  particulars.  Albert  Mills.  General  Manager,  8481 
American Bldg., Cincinnati. Ohio. 

Agents—Make big money taking orders for Insjde Tytes. 
Positively prevent punctures and bionouts.  Double tire 
ntileare. any tire, old or new.  Ohl, wont out casings give 
3 to 5 thousand miles more service.  I se vier and uicr 
again.  Low priced.  Big demand.  One customer brings 
tour others.  Big money saver.  Write for trims.  Assiel-
lean Accessories Cu., B-684, Cincinnati, Ohio. 

I ig money and fast sales.  Every owner buys gold 
Ini lals for his auto.  You charge $1.50; make $1.35.  Ten 
oruers daily easy.  Write for partleulais and free samples. 
American Monogram Co., Dept. 71, East Orans,e, N. .I. 

300 per gent. Profit: Selling Rleanrite Magic Clothes 
Washing Compound.  Sells, 25r; Profit, 18c.  Sample free. 
Bestever Products CO., 19-11-W Irving Park, Chicago. 

Make $25 to $50 week  representing  Clow,'  Famous 
Philadelphia Hosiery, direct from mill —for men. some,,. 
children.  Every Pair guaranteed.  Prices that win.  Free 
book "How to Start" tells the story.  George Crows Com-
pany, Desk 27, Philadelphia, Ps. 
Ambitious Mon, write todqay for attractive proposition, 

selling subscriptions to America's most popular automobile 
and sportsman's magazines.  Quirk Sales.  itig profits 
Pleasant work.  Digest Pub.  Co..  9541  Butler  Bldg., 
Cincinnati. 

Agent. Wanted in Every City to sell standard Radio 
apparatus on a liberal commission basis.  A few stocking 
agencies open to reliable parties.  Delfelco, 12 Meeting St., 
Pawtucket, R. I.   
We wish representatives in every community to secure 

subscriptions for Science and Invention, Radio News, and 
Practical Electrics.  This is a wonderful opportunity for 
Amateur Radio Enthusiasts to make big money Quickie. 
Write Experimenter Publishing Co., Inc., 53 Park Pl.. 
New York City.   

27.000  Records guaianteed with one Eiciplay 
graph needle, new, different; cannot injure records; 810.150 
daily easy.  Free sample t.sj wotkess.  Eiciplay, 
Al, Clore Bldg . chicago. 

We want Salesmen and Agents. either %hole or side line. 
to sell our low prired radio books to the trade.  Excellent 
proposition for live wires.  The E. I. Company, Publieliers. 
233 Fulton Street, New York City.   

Agents Sell Harper's Ten Use Household t7letuitng Set. 
Washes and shies windows, cleans walls, sweeps, scrubs, 
slops, and does the other things.  Sells tor only $2.85. Over 
100 07,, prutlt.  Free Information, Harper Brush Winks, 112A 
St., Fairfield, loon.   

A  . Our soap and toilet article plan Is a wonder; 
get our free sample case offer.  lio-Ro-Co., 138 Lomat, 
St. Louis. 

Only one sale a day means $200 per month!  Five sales. 
$1,000 Per month!  Marvelous new adding machine.  Retails 
415.  Work equals $350 machine.  Ads, subtracts, multi-
plies, divides automatically.  Speedy, accurate, 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.  

Write and lean how to start profitable business without 
capital or experience.  Silvering mirrors, refinishing auto 
headlights, tableware, plating.  Outfit fundshed.  Inter 
national Laboratories, Dept. 25. 309 Fifth Ave.. New York. 
Agents. $80 to $200 a Week. Free Samples.  Gold Sign 

Letters for Store and Office windows.  Anyone can do It. 
Big Demand.  Liberal offer to general agents.  Metallie 
Letter Co.. 132Z N. Clark St.. Chicago. 
Free—Formula Catalog.  Lab., aba ie.,  110 l.ton 

Chicago. 

Large Shirt Manufacturer wants Agents to sell complete 
line of shirts direct to wearer.  Exclusive patterns.  Big 
values.  Free samples.  Madison  Mills, 503 Broadway, 
New York. 

Agents—Big returns, fast office seller; particulars and 
samples free.  One Dip Pen Co., 12 Daily Record Bldg.. 
Baltimore, Md. 

Free Book.  Start Little Mall Order Business.  Home 
employment evenings.  Pier. Dept. 191-A, 74 Cortland $t 

$10.000 for an Idea.  League of American Inventors—S1. 
Washington, D. C.   

Big money made silvering mirrors, plating and refin-
ishing metalware, autos, chandeliers, headlights.  Outfits 
furnished  N. Decie Laboratories, 1133 Broadway, New 
York. 

Agents Wanted (Continued) 

Greatest Sensation!  Eleven Piece toilet article set sell-
ing like blaze: at $1.75 with $1.011 dressmakers shears 
tree tcr.eacli customer.  Spring rush on.  Foster Reid Co., 

Bldg.  Station C. Chicago.   
Agents- ilowehold necessities galore, ft.d products, toilet 

preparations,  extraets.  remedkes.  soaps;  too big  lines; 
catalogue,.  Ii,-.'  Westerit. Products, 606 N. Oakley, Dept. 
.5(1, 

$75.00 weekly with not specialty.  Sells on sight to auto 
owners and Dade.  One man in Columbus. Ohio sold 55 
gross in 611 1183s.  1(10 to 240 %  profit on viusall 
Write today  for wonder Welling  plan and  infortuatioli. 
I'. L. Winegar. Dept. 14. West For Ansi, N  Y.   

Are You Old at Forty/  See our advertisement on page 
87 of this Issue.  Electro Thermal Co mPallYt Steuben-
ville. Ohio. 

$10  daily el iiiii ng  mirrors,  plating  and  refinishing 
lamps, reflectors, autos, beds, chandeliers by new method 
Outfits furnished.  Write Gunmetal Co.. Ave. D. Decatur, 

so • .,,Ionsu, ri Ins ir 1110111, 1,r11, ,NIIIITNINI,1111111 , 11:011111,10,111,11,1111,111111 MINI MIIIIII TI MININ .1 

.4merican Made Toys 
Manufacturers on large scale, also butneworkers, wanted 

to manufacture Metal Toys and Novelties.  Millions needed 
of Barking Dogs, Wag-Tail Pups, Wild Animals, Automo-
biles, Indians, Cow-Boys. Baseball Players, Cannons. Toy 
Soldiers, Crowing Roosters, Statues of Liberty. Miniature 
castings of Capital, Bathing Girl Souvenirs and others. 
Unlimited possibilities.  Guaranteed Casting forms fur-
nished manufacturers at cost price from $5.00 up, with 
complete outfit.  No experience to tools necessary.  Thou-
sands made complete per hour.  We buy goods all year and 
pay high prices for finished goods.  t'ash us, Delivery. Con-
tract orders placed with manufacturers.  Catalog and in-
formation free.  Correspondence Invited only if you mean 
business.  Metal Cast Products Co., 1696 Boston Rd., New 
York. 
.NINP. 0111-1 .1,7711 MIIITTIFINTITIIII MI MNI. ,1,111 ,11q01 ,1Niuni mir/TIN MI-11111 7111,111101,1 

A uto Accessories 

Keyless spare tire padlocks.  $1.35 postpaid.  Albert 
b, Box 81  Nee. OrietuiS. La. 

utom obil es 

Automobile owners, garagemen. mechanics, send today for 
free copy Aram ha's must popular motor magazine.  Con-
tains helpful articles on overhauling, repairing, ignition. 
carburetors, batteries, etc.  Automobile Digest. 541 Butler 
Bldg.. Cincinnati 
',Joe .,1111311,111111.11111,1,1101•61111T11111111 .1717.11TrIttliTTTITIFTIFIFf 

Batteries 

Batteries.  Edison Storage "11" Battery Elements Sc per 
Pair; IS will make one 22.5 volt Battery.  oilman's Bat-
tery Shop, Chelsea Sq., Chelsea, Mass. 
so  I ,o1, 1,11is,tylisrusasnimmintmiumeismusemisoneilittsmissasstsmalmINIMirsmInoiell iiiiiii 'smut 

Books 

Perpetual Motion, by Percy Verance.  A history of the 
efforts to discover saute from earliest days to the present. 
together with a scientific discussion regarding the posit-
bility of its ultitnate achievement.  Profusely Illustrated, 

pages.  Price postpaid,  $2.00.  The Enlightenment 
Specialty Co., 305 Fourth St., Ednardsville, Ill. 

Books.  Literature, Instructive,  Lists.  Theme's. 52111 
Post Street, San Francisco. 

Diseases and  Their  Innate  Healer.  Book 50 cents. 
Arthur Stevens. Wauseon, Ohio.   
Hypnotism —Astounds, Controls others, 25 easy lessons. 

$1; —Ilintireading" (any distance), ilk.  Science Institute, 
SE MI Belmont, Chicago.   

Send for New Illustrated Catalog of hooks on Ifeehailleal 
Subjects Free.  Spun & Chamberlain, 122 5 Liberty Street, 
New York. 

Wonderful.  For Success Read the Muster Key, if.:15. 
Phipps. 101 I Bel mont.  Chicago. 

Electricians' Examination book of questions and answers 
nith diagrams, symbols, tables. notes, and formulas, for 
55 eparation for license, $1.25.  Aaron Shapiro, 296 Broad-
way. New York. 

Autosuggestion and RIndred hal/ Mts.  Coun'S latest hooks 
ami others.  Nett catalog now ready,  Book League. Dept. 

Columbus Circle, New York.   

Sexole•Y—Complete International Catalog sent to mem-
bers of professions and advanced adult students.  Send lire 
postage for internathioul Catalog.  The Book League, Dept. 
S.11., 5 Columbus Circle, New York.   

All About Fort Wiring.  A book, 42 diagrams, layouts. 
sketches. page Nice Gill.  Part list. lengths, voltages, trou 
isles, cautions.  All models.  Wire all accessories yourself. 
25e a copy.  All About" Pub. Co., Franklin, N. H.   

How to Make Wireless Sending Apparatus.  100 pages -
88 illustrations.  Written and published entirely for the 
wireless enthusiast who wants to make his own radio appa-
ratus.  Contain., more intormation on "How to make it'' 
than any other book we know of  Paper bound, 25e, post-
paid.  Experitnentel Publishing CO., Book Dept., 53 Park 
elan', Nen York City, 

Business Opportunities 

$10,000 for an idea.  League of American Inventors —S, 
Washington, D. C.   
Cheinisal Expert will furnish formulas and trade secrets. 

All lines.  Lists tree.  W. L. Cummings, Ph. D., 938 
Gordon Ave., Syracuse, N. Y.   

Start a cleaning, dyeing, pressing seep.  Big pr at.  Ex-
perience unneres.ary.  Plans 25c.  International. Dept. 21, 
Excelsior Springs, Ito 

Will pay sash for sole right to novelty idea or Inven-
tion that retails for 10 cents.  Address Lock Bog 66, 
Station F. New York City.   
Dollars yearly IN your Backyard.  No mushroom dope. 

Particulars free.  Metz, 313 E. 89th St., New York.   

Joh, National Institute Inventors. 8 E. 14th Bt., New 
York City, strong protective membership society.  Will 
secure, develop, manufacture, market patents.  Dues, $10. 
Booklet free.   

Advertise.  Country Won newspapers.  Lists free.  Pen-
nell Company, Covington, KY.   

Aute-Lae: Completely refinishes Auto In one hour.  Not 
paint or varnish.  No skill required.  Wonderful oppor-

tunity for you.  Write me.  Richards, Chemist, Bog 2402, 
Boston. Mass. 

Get Into Business ler Yourself!  Establish and Operate 
"New System Specialty Candy Factory"  in your com-
munity.  We furnish everything.  Money-making opportunity 
unlimited.  Either men or women.  Booklet free.  Rags-
dale Co., Drawer 129, East Orange. N. J.   
You can have a business-profession of your own and earn 

big 1111'0111Y  in seriice fees.  A new systeni of foot OCrrec-
thin: readily learned by anyone at home In a few weeks. 
Easy terms for training,  opening  everywhere with all the 
trade you ran attend to.  No capital required or goods 
to buy,  no ageney  or  soliciting.  Address  Stephenson 
Labotatory, IS Back Bay, Boston, Mass.   
Sell us Your spars time.  You can earn Fifteen to Fifty 

dollars weekly writing showcards at home.  No canvassing; 
pleas ant profitable profession easily, quickly learned by our 
simple graphic block system, artistic ability unnecessary: 
we instruct you and supply work.  Wilson Methods, Limited, 
Dept. J. Toronto, Canada.   
Make money with your camera.  P. Lancaster. Box 1187. 

Los Angeles.   
Prepare—Sell your own products.  Formulas, trade secrets. 

Di fferent.  dependable  Catalog free.  D. Thatley Co.. 
W . hIngton, D. C. 
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Chemistry 

How to Make and Use Small Chemical Laboratory.  100 
Inn-es.  illustrated.  ConstrucUon of laboratory furnitute, 
elertric furnace, chemical balance and other apparatus; in-
organic chemistry, novel experiments, glass blowing, etc., 
fully explained, 75c prepaid, with catalog of scientific books. 
D. Altman Company, 225 Ea.t. 110th Street, New York.   

"Hew to  Make  Fireworks".  15e  (coin).  "Chemist's 
Handbook", $1.10.  Chemical Laboratory, $25.00.  Colum-
bia Publishing Co., 13.15 Park Road, Washington, D. C.   

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 • 
position as chemist.  See our full-page ad on page 5 
of this issue.  Chemical Institute of New York, 140 Liberty 
St., New York City. 
SIONNinio ,ro MO UNInINIVirliNIN.N.NOINill11111 ,111111111 MINTII MITI M MIN 

Correspondexce Courses 

Uses Co iiiii ondence Courses bought and sold, our plan 
saves  you money.  Educational Bureau, 1934 Collins S E 
Gtand Rapids, Mich.   
Dollars Saved.  Used correspondence courses of all kinds 

sold, rented and exchanged.  List free.  (Courses bought.) 
Lee 5tountain. Pisgah, Alabama. 

Duplicating Devices 

"Modern"  Duplicators save Time, Labor and Money. 
Gets Business.  Reproduces Typewritten or penned letters. 
Drawings, Lessons, Music, Menus. Bids. Notices, Speci-
fications, Maps or anything in one or more colors.  Prints 
two per minute.  Special Sale On.  30 Days' Free Trial. 
$2.25 up.  Booklet Free.  B. .1. Durkin-Beeves Co., Pitts-
burgh, Pa. 
N iiiiiii mosismanoosm9111DIT Mlinnuumsranlommr .n wrrisirmmurnsial =1161 

Educational—histructior 

Learn Chemistry at Home.  Dr. T.  O'Conor Sloane, 
noted educator and scientific authority, will teach you. 
our home study correspondence course ills you to take • 
position as chemist  See our lull-page ad on page 5 
of this Josue.  Chemical Institute of New York. 140 Liberty 
St.. New York City.   

Used Correspondence Courses only one-quarter original 
price.  Free bargain price list.  1,000 courses.  Courses 
bought.  Students Exchange, 45 W. 42d St., New York.  
Complete Civil Service Course, $1.50.  Used Courses 

bought, sold, exchanged.  Write what you have er went 
Exchange, M21 Elm, Loy/Title. N. Y.   

Physics taught my Mail.  Instruction In Heat, Light. 
Sound, and Electricity.  Fee 25e per lecture with corrected 
problems.  Willard Institute, Box 502, Worcester, Hass. 
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Farms, Land, Etc. 

Want to hear from owner having farm for sale; give par 
ri,  it • And 1,m,-, pro,  lehe  It1.0 0. thit ,Pcwa Falls. 

...I .•.• rl "I 1, 1', 1'. 1. 1. " 
Ford Owners 

Sport Cars.  Fast, saucy, hug the turns and stick to the 
road —make you glad you're a Ford owner.  Can easily be 
built by aid of life size "Red-I•Kut" patterns and picture 
instructions.  The  "Pal" system delivered complete 10111 
Pressed metal streamline tail for $0.46.  Garage m en make 
big money building them.  Send for prospectus on making 
sport cars —Mid; Tops and Gosum windshields.  Ku mpel 
Co.. 1100 Kuempel Bldg.. Guttenberg, Iowa. 

For Inventors 

Get your own patents.  Application blanks. complete In -

structions $1  Cutting Bins- Campbell, Calif. 
"Inventors' Guide" free on request; gives valuable in-

formation and advice for all who have original ideas or im-
provements.  Frank Ledermann, Registered Attorney and 
Engineer. 1511 l'ark Row. New York.   
Your chemical problem solved and working process fur-

nished for Five Dollars.  Write me.  %V. Stedman Rich-
ards, Consulting Chemist. Box 2402, Boston. Mad. 
Before or after filing your application for patent, it will 

pay you to read over my "Inventors Advisor No. 4."  Free 
for asking.  Write. M. Lahiner. Registered Patent Attor-
ney. 3 Park Row,  New York.   

&lentil% Engineer develops valuable ideas or inventions 
guaranteeing working models.  Nemeth, Consulting Engi-
neer, 2 Eayt 23.11 Street, New 'fork 

  ideas ean be sold.  I tell you how and help 
you make the sale.  Particulars free.  Write W. B. Greene, 
106 The Atlantic. Washington. D. C.   
Electrical Devices. Tools. Dies. Models, Original Design 

Ins. Result , our Specialty.  Edw.  Porsherg, Northfield. 
Ohio 

For Men 

Homespun Tobaen—Chewing, 5 lbs.. 01.25; 10 lbs.. $2.50; 
25 lbs., $4.50.  Smoking. 5 lbs.. 81.25; 10 lbs.. $2.00; 20 
lbs., $3.50.  Farmers Union, Mayfield, Kentucky.   

Guaranteed -5 celebraten tobacco Remedies $1.00.  Quirk, 
sure.  safe. American Sales Co., Box  1278. San Francisco.  
Are You Old at Forty?  See our advertisement on Page 

07 of this issue.  The Malta, Thermal Company. Stellben -

stile, Ohio. 

Formulas 
Free—Formula Catalog.  Laboratories. Boylston Bldg.. 
Chicago   
Moneymaking Books. Plans.  Formulas.  Catalog Free. 

Ideal Book Shop, 5501-E. North Robey. Chicago.   

3.500 Money Making Formulas and trade secrets.  Over 
1110 pages, II no.  Catalogue free.  Englewood Book Shop. 
7521 B. South Winchester. 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 pictures and tern 
money.  American PhotographY, 463 Camera House, Boston 
17, Sloss. 

Games and Entertainment 
Tricks. Puzzles. Jokes. Magical Apparatus. Plays.  Stage 

Supplies.  Mind-Reading,  Acts and Sensational Escapes. 
Send 10c for 160-page illustrated 1922 professional cata-
logue.  Oaks Magical Co.. Dept. 549. Oshkosh. Wis. 

Health 
Tobacco or Snuff Hablt Cured or no Pay: $1.00 if cured. 

Remedy sent on trial.  Superb& (o., S. A., Baltimore, Md. 
— Free to Men—Information of a scientific nature that has 
brought physical vigor and happiness to thousands.  No 
charge; no obligation.  Enclose stamp for reply.  Dr. C. I. 
Wood, 551 East 47th Street. Chicago. 

Help Wanted 
We want Salesmen and Agents. either whole or side line 

to sell our low priced radio books to the trade.  Excellent 
Proposition for live wires.  The E. I. Company. Publishers. 
933 Fulton Street. New York City.   

Detectives Earn Big Money.  Travel.  Excellent oppor-
tunity.  Great demand everywhere.  Experience unnecessary. 
Particulars free.  Write. American Detective System, 11168 
Broadway. N. Y.   
Be • Mirror Expert.  $3 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.   
Gov't Railway Mail Clerks start $133 month; expenses 

veld.  Specimen examination questions free.  Columbus In-
stitute H-4. Columbus. Ohio.   
Firemen.  Brakemen.  Baggagemon. Sleeping car. train 

Porters  (colored).  $149 4200.  Experience  unnecessary. 
597 Railway Bureau, E. St. Louis. Ill.   
U. S. Government Positions.  El PM to $23110 a year. 

Men IS up.  Become Railway Mall Clerks —CRY Mall Car-
riers —Post Orrice Clerks—Rural Carriers.  Steady work. 
No layofrs.  Life positions.  Paid vacation.  Influence un-
necessary.  Common education sufficient.  Specimen exam-
ination questions and list positions obtainable—frem  Write 
immediately.  Franklin Institute. Dept. R-25. Rochester. 
N. Y.   
Be • Landscape Architeet!  Fascinating work. big F M. -

ries paid! Interesting free information.  Landscapers.  125 
Union League Building. Los Angeles. California.   
Be • Detective: Excellent opportunity•, good pay; travel. 

Write C. T. Ludwig, 1417 Westover Bldg., Kansas City. 
Mo.   
Earn $25 Weekly, spare time, writing for newspapers. 

magazines.  Experience unnecessary; details free.  Press 
Syndicate. 5665 St. Louis, Sin.   
Get pasted —Good prices paid for butterflies. inserts.  See 

Sinelair dlyplay advertisement, page 70. 

Silvering  Mirrors.  French  plate.  Easily  learned.  im-
mense pronto.  I'lans free.  Wear Mirror Works, Excelsior 
Springs, Mo.   
Are You Old at Forty?  Ste our advertisement on page 

07 fo this issue.  The Electro Thermal CompanY, Steuben-
ville, Ohio. 

Insects Wanted 

Get posted--Good prices paid for butterflies. Insects.  See 
•-,• • ,,,c display advertisement. page 70 

Languages 

World  Ramie  System,  Masterkey  to  All  Languages. 
Primers,  23  languages,  $1.94  each  language.  Arabic. 
Bohemian, Bulgarian, Cantonese, chindau. Danish, Dutch, 
English,  Scotch  English,  French,  German.  Hungarian. 
Italian,  Japanese.  Latin.  Panjabi.  Polish,  Portuguese. 
Rumanian, Russian. Sechuana, Spanish, Swedish.  Pronun-
ciation —Tablet. 94  languages,  30c each language.  Lan-
guages Publishing Company. 8 West tOth Street, New York. 

Machinery and Tools 

Concrete Building Block Machines and Melds.  Catalogue 
free  ,,,,  Co .  South Third Si-. St. 
Louis. Ai, 

Mail Order Business 
$50 week  evenings  I made  it.  Mall Order business; 

booklet for stamp tells 111 ..  Sample and plan. 25c.  Tree 
12 articles worth $3.  Al Exp. Scott. Coboes, N. Y. 

Miscellaneous 

Get posted —Good prices paid for butterflies, insects.  Roe 
Sinclair display nlvertistone a, page 76 

Ford,  Chevrolet,  Overlan  Dirt owners -Protect  your 
generator.  lights and batters* wtr.ti the G-1,•B  Protector. 
Quickly Installed.  Gu  en aranteed  life of car.  Saves its 
coot in first long trip you make.  Valuable circular FREE. 
Complete protector prepaid $2.50  Satisfaction guaranteed. 
Lupton. Hill & Lupton. Dayton, Ohio. 

Learn to  Fly! and get 1119b the world's newest Great 
Industry.  We mill teach you.  1A'rite for interesting book-
let.  Varney Aircraft Co. Peoria, Ill. 

Crystal- Gazing: An Art!  Can you 'wry?  Lessons 50c. 
Explanatory Book 75e.  Also Crystals.  Crystal Gazing Com-
pany. 522 Station "B." Kansas City. Missouri 

Stencil Duplieater--Two Dollars.  Typewriting, Handwrit-
ing.  On Approval.  Primos Specialty Co., 3 PrImos. Pa.   

We're Inside Hollow Earth!  Circular Free:  Arendt's, 
I Ms and State, Nillwaukee, Wis. 

Motion Picture Business 
aga prgag Nightly,  Small capital starts you.  No ex-

perience needed.  Our machines are used and endorsed by 
Government institutinns  Catalog free.  Atlas Moving Pic-
ture 5., . 1711 Morton Bidg.. Chicago. III. 

Motorcyclec—Bicycles 
Don't buy a Bicycle Motor Attachment until vnn get our 

1 I  S! ;11,  . I 
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Office Devices 

Srve  half  on  office  Machines.  E.11,1ponent,  Addressers, 
Nfultigraphs, Duplicators.  liletaphones.  Pruitt Company. 
172 North Wells. Chleago. 

Old Money Wanted 

$2 to $500 Each paid for hundreds of old or odd coins 
heels all old money  You may have very valuable coins. 
Send le cents for New Illustrated Coin Value Book, 4ve 
We pay Cash.  (let posted.  Clarke Coln ComnanY, Ave. 
15. LeRoy, N. Y. 

Patent Attorneys 

Inventors. Protect your invention through A. Si. Wilson. 
Inc., Washington. D. C.  Over 25 years of efficient. expert. 
Confidential service.  Skilled in Radio-Electrical, Chemical 
and Mechanical fields.  Our new illustrated booklet, giving 
much necessary and very useful Information which every In-
ventor should know, will be sent free upon request.  Prompt 
and careful attention.  Highest references.  Moderate fees 
Send sketch or model for our careful opinion and preliminary 
advice.  Write today to A. bi.  Wilson, Inc.  (Radio 3 
ARM). 312 Victor Bldg., Washington. D C.  (Successor 
to business eytablished in 1891 by A. Si. Wilson). 

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 in-
ventor should know.  Established twenty-eight years.  High-
est references, prompt service, reasonable charges.  Chandlee 
& chanillee, 411 Seventh Ave.. N. %V.. Washington. D. C. 

Patents.  Send for free booklet  Highest references, Best 
results  Promptness assured.  Send model or drawing for 
examination and opinion.  Watson E. Coleman, Patent At-
torney, 624 F Street, Washington, D. C. 

Patents Secured.  Prompt service  Avoid dangerous de 
lays.  Send for our "Itecord of Invention" form and Free 
Ilnok telling How to obtain a Patent.  Send sketch or model 
for examination. Preliminary advice without charge. High 
,t  References.  Write  Today.  Jacobi  &  Jaeold,  115 
(bray Bldg.. Washington, D. C. 

Lacey Patent-Sense.  "The hook the inventor keeps 
Free.  See page SII. 

Patent application filed on partial payment plan.  Trade-
marks. copyrights. et,  Milo It Stevens & 50., 692 
Street, Washington, D.  k;stab. 1864. 

De riu want a Patent?  Send drawing or model with 
description and enclose cheek or M. 0. for $5.00 and I will 
make thorough preliminary search and advise you as to 
Patentability of your invention.  Arthur Cornelius. Barrister 
Building. Washington, D. C. 

Millions spent annually for ideas!  Hundreds now wanted' 
Patent yours and profit!  Write today for free hooks—tell 
hose to protect yourself, how to invent. Ideas mulled. how we 
help you sell. etc.  212 Patent Dept . American Industries. 
Inc., Washington. D. C. 

Patents--Prompt. t ersonal efficient service by an attor-
ney-at-law. skilled in all branches of Patent Practice.  Over 
IA years' actual experience: full information upon request. 
It. P. Fishburne. 3:10 Mr0111 Bldg , Washington. O. C. 

protect your rights.  Write for "Record of Invention" 
and booklet about Patents.  Prompt personal service.  Ad-
vice without charge.  .1. Reaney Kelly, 612 V Columbian 
Building. Washington, D. C. 

Patent Attorneys (Continued) 
Inventors —Send for form "Evidence of Conception" to be 

signed and witnessed  Form, fee schedule. Information free 
Lancaster  &  Allwine. 242 (turas/ Building. Washington. 
D. C.   
Memos  Miller, Ouray Building,  Washlagten.  D.  C.. 

Patent attorney, mechanical and electrical expert.  Best 
quality of work and results. Moderate charges.   
Inventors: Record invention legally before disclosing to 

others.  Our inventton-Retord and Data Sheet shows how. 
Sent free and valuable information given on Patent procedure. 
units, eus Report on patentability includes copies of pat-
ents nearest your idea  O'Connell & O'Connell, 400-7th 
St.. N. W. Washington. D. C. 

Patents Procured: Trade Marks Rogistered—A comprehen-
sive, experienced, prompt service for the protection and 
development of your ideas.  Preliminary advice gladly fur-
nished without charge.  Booklet of information and form 
for disclosing idea free on request.  Richard 11, Owen, 130 
Out lu Ithig.,  Washington,  D.  C.,  or  2276- T Woolworth 
111(1g.. New York. 
Inventors writs me about patents.  My fees payable 

monthly.  Booklet free.  Frank Fuller, Washington. D. C. 

Herbert limner. Patent Attorney and Mechanical Exert. 
r.24 F Street, Washington, D. C.  1 report if patent obtain-
able and exact cost.  Send for circular. 
$10.000 for an idea.  Lengtle of American Inventors-52, 

Washington. D. C. 
"Inventors' Guide" free on request; gives valuable In-

formation and advice for all who have original Ideas or 
improvements.  Frank Ledermann. Registered Attorney sad 
Engineer. 15-E l'ark Row. New York. 

Patents 
High Grade Manufacturer seeks Tools or Metal Special-

ties to make.  Will purchase patents, or manufacture on 
contract or royalty.  F. V. Bogart. 715 Park Ave.. Rock-
ford, III. 
Ford, Chevrolet. Gasoline guano.  Patent pending.  Cost 

Inc to manufweture  Outright or royalty.  Reynolds. 17014 
Truths, Houston, Texas. 
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Patents For Sale 
Patents for sale.  -M at to invent for profit" free. Patent 

News--96, Washington. D. I'. 
eitcerseeseewesswwwswanersesaseteoteeewsweetweamawseweutsasseuatuwwwwwww. 

Personal 
Astrology  Reveals -2000 word trial reading 25e.  Two 

personal question: eonsidered free.  State Birthdate.  Prof 
Audrey, Dept. S-R-P, Box 1131. Washington. D. C. 
Beautiful White Teeth —You can have beautiful white 

teeth without toothbrush, pastes or powders.  No matter 
how badly discolored your teeth are, this harmless secret 
will make them white.  Economical, sanitary.  Price, 25e. 
American Sales Co., Box 1278, San Francisco, California. 

Exehange Cheery letters with New Friends.  Betty Lee. 
Inc., 4254 Broadway, New York City. Send damp. 

Et/chas m Jelly letters with new frleads.  Lots fun!  Bend 
stamp  Eva Moore, Box 908, Jacksonville, Fla. 

Phonographic Supplies 

Build Your Phonouraph.  Quality phonoparts.  Famous 
Serena & Motors.  Also original Perfection Motors.  Elec-
tric Motors. tonearms. reproducers, amplifiers, case mate-
rial. accessories.  Free blueprints and building instructions. 
Big Saving.  Wonderful results.  Prompt delivery.  Cata-
log mailed for ten rents.  Hoosier Mfg. & Supply CoMpany, 
321 Baldwin Block, Indianapolis, Indiana. 
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Photo Developing 
Special Trial Offer.  Any size Kodak film developed for 

tie  prints 3c es-h.  Overnight service.  Get a free Auto 
Ask for details.  Roanoke Photo Finishing Co., 255 Bell 
Ate , Roanoke, Va. 
611111  ona immonnonirmnnmnnm mmmmnn 

Photo plays, Stories, Etc. 
Wanted.  Men and women ambitious to make  moms 

writing Stories and Photoplays.  Send for wonderful Free 
Book lt,.lt tells how.  Authors' Press, Dept. 131. Auburn. 
N 

Postcards and Pictures 

30 Actual Photographs of Washington. D. C.  35 cents, 
nostpaid  Nelson l'arr, 3921-7th St., N. W., Washington. 
D. C. 

Printing 

Lowest prices all kinds printing.  Long Run Specialties. 
Journal Printing Co.. Tallapoosa. Ga   
Correspondence—Stationery—For Only One Dollar we will 
1 poytpaid 2Iiii 1,etter Sheets: lout Envelopes, all neatly 

printed in Blue Ink in tspe of the latest style.  The Oberon 
Letter Service, Box  Milwaukee, Wisconsin. 

Publication 

Extraordinary Offer!!!  Copies of 15 different mail order 
publIcrtiom. only 2%,  Hansen CionpanY. 13rookings, S flak 

Radio Outfits and Supplies 

Agents Wanted  in  Every City to sell  standard radio 
apparatus on a liberal commissi on basis.  A few stocking 
agencies open  to reliable parties.  Delfelco, 12 Meeting 
Street, Pamtucket, R. I. 

Salesmen Wanted 

Big Profits--$250 to $300 a month selling high-grade 
leather Fan Belts and Belting to Auto Accessory Dealers 
and Garages.  Full or part time.  Write Monarch Belting 
Co., 1270 Ontario St.. Cleveland, Ohio. 

Big Pronts —$300 to $400 a month selling Leather Belt-
ing and  Pulley Covering to Factories,  M111 Supply and 
Hardware .lobbers.  See our ads commencing Dec.  issue 
"Belting."  Side Line or full time.  Write Monarch Belt-
ing t'o.. Ontario Bldg., Cleveland. Ohio. 

Side Line Salesmen.  Itig profits assured.  National organ-
ization selling staple specialties to trade or consumer.  Send 
(or catalogue and winning sales plan.  Ostra Corporation, 
1 I 1-T East 25th Street, New York. 
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Tobacco Habit 
glANISHED 
Let Us Help You 

- 
dtot 

No craving for tobacco in 
any form after you begin taking bl,. 
Tobacco Redeemer. Don't try to V. 
quit the tobacco habit unaided. It's often  . 
a losing fight against heavy odds and may I 
mean a serious shock to the nervous sys-
tem. Let us help the tobacco habit to quit 
YOU. It will quit you, if you will jus t take 
TobaccoRedeemer accordingto directions. I 
IT IS marvelouslyquick: thoroughly reliable. 

Not a Substitute I 
Tobacco Redeemer conta ins  no  habit-

forming drugs of any kind. It is in no  sense  
I 

a substitute for tobacco.  After finishing 
the treatmentyou have absolutely no desire 
to use tobacco again or to continue the use 
of the remedy.  It makes not a particle of 
difference how long you have bee n us ing  
tobacco, how much you use or in what form  

I 

you use it—whether you smoke cigars, 
cigarettes, pipe, chew plug or fine cut or 
use sn ii If. Tobacco Redeemer will positive-
ly remove all craving for tobacco in any 
1..min inn very few days. This we absolutely 
guarantee in every case or money refunded. 1 W rite today for our free booklet showing 
t t;edeadlyeffectof tobacco upon the human 
system and positive proof that Tobacco 
Redeemerwill quickly free you of thehabit. II 

Newell Pharnsacal Company, 
Dept. 983  St. Louis. Mo. in  
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Deaf Can Hear 
Says Science 
New Invention Aids Thousands 

Here's good news for all who suffer from 
deafness. The Dictograph Products Corpor-
ation announces the perfection of a remark-
able device which has enabled thousands of 
deaf persons to hear as well as ever. The 
makers of this wonderful device say it is too 
much to expect you to believe this, so they are 
going to gave you a chance to try it at home. 
They offer to send it by prepaid parcel post 
on a ten-day free trial. They do not send it 
C. 0. D.—they require no deposit—there is no 
obligation. 

They send it entirely at their own expense and risk. They 
are makibg this extraordinary offer well knowing that the 
magic of this little instrument will en amaze and delight 
the user that the chances of its being returned are very 
slight.  Thousands have already accepted this offer and 
report most gratifying  result,.  There's no longer any 
need that you should endure the mental and physical strain 
which comes from a constant effort to hear.  Now you can 
mingle with your friends without that feeling of sensitive-
ness from which all deaf persons suffer.  Now you can 
take your place in the social and business world to which 
your talents entitle you and from which your affliction has. 
In a measure, excluded you.  Just send your name and 
address to The Dictograph Products Corporation. 1300-14 
Candler Bldg.. New York City, for descriptive literature 
and request blank. —Ad,. 

SEX 
Facts other sex hooky don't 
dare discuss are plainly told 
"Where Knowledte Means 

Happiness."  Creates a new 
kind of married love.  One 
reader says: 

It  contains more real in-
formation than all other sex 

ES1112 N,,  books put together. 

From " Where Know,- Sent in plain cover. by re-
edge Means Happiness" turn mail, for $1.00. cash, 

Copyright 1921  moray order,check or stamps 

COUNSEL SERVICE, D4t. 39, 257 W. 71st St. N.Y. 

!'
"BOW LEGS and KNOCK-
KNEES" UNSIGHTLY 

Rend for booklet showing photos of rn,m 
With and without THE PERFECT LEG 
FORMS. 

PERFECT SALES CO. 
140 N. Mayfield Ave., Dept. SO, Chicatoill, 

Short Stories, Manuscripts Wanted 

Earn $25 Weekly Spars Tilos writing for newspapers. 
magazines.  Experience unnecessary: details free.  Press 
Syndicate, 966 St. Louis, Mo.   

Short Stories, Poems. Plays etc., are wanted for publica-
tion.  Literary Bureau. 185 Hannibal, Mo. 
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Song Poems Wanted 

Write the Words fir a Sens.  We compose music.  Our 
Chief of Staff wrote many his song-hlts.  Submit your 
,enc.imem to us at once.  New York Melody Corp., 412 
Fitzgerald Bldg., New York. 

Song Writers 

Write a Sang!  Any subject—you can lib it.  Send wont, 
today—I will compose the music.  Frank Radner. 60•14 
Prairie Ave.. Dept. 645. Chicago. 

Stamping Names 

Make 5l9 a Hundred so-lug names on keyeneeks.  Send 
or sample and sari, ••a, Eu Notting Co.. Cohoes, 

Stamps and Coins 
Stamps -20 Unused.  Alt4 lerent  Kee.  C mdage ••c. 

Mention paper.  Quaker 6  Co.. Toledo. Ohio.   

California Geld, quartet size. Vc; half-dollar else. 53c. 
Columbian nickel and catalogue, 10c.  Norman Schulz. Box 
148.  Colorado Springs, Colo.   

Stamps—So (fifty) different European Sc.  Oregon Stamp 
Co., Eugene, Oregon. 

Typewriters 

Typewriters sold en payments.  Free trial.  Payne Com-
pany. Rosedale. Hanna. 

Ventriloquism 

Ventriloquism taught almost anyone at home.  Small cost. 
Send 2c stamp today for particulars and proof.  Geo. W. 
Smith, Keno NI  '••. 12'. N. den,  Asc., Peoria. III. 

Wanted To Buy 

Cash for Old Gold. Platinum. Silver, Diamonds. Liberty 
Honda, War. Thrift, Unused Postage Stamps, False Teeth. 
Magneto Points. Jobs, any valuables.  Mail in today.  Cash 
sent return mall.  Goods returned in ten days if you're not 
satisfied.  Ohio Smelting Co.,  303  Hippodrome Bldg., 
Cleveland, Ohio. 

Full value paid for lid geld. Jewelry. watches. diamonds, 
crowns, bridges, rbtntal gold, silver, platinum, gold or sliver 
ore, magneto points, war caving, stamps, old false teeth. 
Packages held 4 to 12 days and returned if our offer is not 
satisfactory.  United States  Smelting Works  (The Ohl 
Reliable), 120 So. State St, Dept. 73. Chicago. III. 
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War Relics and War Photos 

Fir Dens, Collections.  Relies from Europe's Battlefields. 
Firearms, shells,  medals, insignia, helmets.  etc.  Com-
pletely illustrated catalogue with sample War Photographs 
25c.  Lieut. Welch. 2117 Regent Place, Brooklyn, N. Y. 
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Wireless 

Attention!  50 Vacuum Tube Hook-Ups  The greatest 
collection of Vacuum Tube Circuits ever 'nought under two 
rovers at such insignificant cost.  These diagrams will in-
found In the greet "Baser" catalogue which contains raw 
materials and parts in a greater profusion than any other 
catalogue.  15c in stamps or coin will bring the catalogue to 
you.  Radio Specialty Company. 100 Park Place, New York 
City. 

Se m don't overlook this!  The "Risen" Baby Detector 
Greatest detector ever brought out with molded base.  Fully 
adjustable.  See former advertisements  in this publication 
or our catalogue.  Detector with Galena Crystal complete, 
50e; the same Detector with Radiocite Crystal, 75e, pre-
Paid.  Send for yours today.  Radio Specialty Comtis m 
100 Park Place, New York City.   

Loud Speaker for any Crystal Set.  Hear music over 
entire house.  Easily eonstructed by amateurs.  Eliminates 
Storage Battery.  Instructions complete 21e.  Catalogue 5r. 
Representatives wanted.  Steinmetz %%Aerie,' Manufactur-
ing Co., 530 Hastings St., Pittsburgh. Pa.   

. Radio  Generators -500 Volt 100 Watt $23.50.  High 
Sneed  3lotors--Federal  Phones  $5.50 —Battery  ('burgers 
.$12.50.  Motor Specialties co., Vuitton. Pittsburgh, Penna. 

Motors—D.E.  54 HP. $18.50—%  HP. 229.50, 5 HP. 
Sifil.50--Generators—R Volt 10 Amp. $15.00-32 V. 5011 Watt 
$29.50.  Write for Catalog.  Motor Specialties Co., Crain''', 
Pittsburgh, Penna.   

The How and Why of Radio Apparatus, hy H. %V. Secor, 
E. K  This newest hook on lad lo matters fulfills a distinct 
gap to wireless Iltetature Is that, while the treatment 
made as understandable and as free then mathematies a• 
nesslhle, it at the same time Ineorporates a wealth of tech-
nique and Instruction for the Radio Amateur—the Rath., 
11Peratoi —the Installation and Designing Expert—as well as 
teachers and students of the subiert In general.  A very 
broad field has been covered by the author, at We same time 
giving a great deal of information not found In other text 
hooka.  It you are engaged in any branch of the Radio or 
allied arta at all you will surely need this latest contribu-
tion to radio literature, which is destined to be found on 
every radio man's book shelf before long.  A glance at the 
following list of chapters gives but a verY scant Idea of the 
extensive and useful radio knowledge provided In its text-
The Induction Coll; The Alternating Current Transformer. 
Radio Transmitting Condensers; The Spark Gaps; Radio-
Transmitting Inductances; Radio Receiving Tuners; Radio 
Receiving Condensers; Detectors; Telephone Receivers: Radio 
Amplifiers; Construction of a Direct Reading Wavemeter and 
Deeremeter; Antenna Construction: The Calculation and 
Measurement of inductances; Appendix containing very use-
ful tables, covering all subjects treated in this very unusual 
look.  This newest of Radio Works, cloth bound in Vellum 
'Is-  Luxe, Gold Stamped and Hand Se ved. has 100 pages. 
Sloe of book ffir9 inches.  The Row and Why of Radio Ap-
paratus.  Postpaid. $1.75.  Experimenter Publishing CO.. 
Book Dept., 53 Park Place, New York City, 

NEW AND POPULAR BOOKS 
DESIGN AND CONSTRUCTION OF 

AUDION AMPLIFYING 
TRANSFORMERS 

Radio and Audio Frequency Type 

This latest and important book by 
Mr. Edward T. Jones, late Associate 
Editor of Radio News, will be of great 
interest to all Kadio amateurs, through. 
out the land. he transformers shown 
in these books jtave never been des-
cribed in print before, and have usu-
ally been considered a manufacturer's 
secret.  Anyone who has several vac-
uum tubes cannot afford to do with-
,iut this hook because it will enable 
him to build the necessary amplifying 
transformers very readily.  The de-
signs are very simple and rugged, and 
anybody  can  make  them  without 
trouble. 
The book is printed on good paper 

and has an attractive cover in two 
colors.  Paper bound.  Size 5x7 in. 
Contains many illustrations, diagrams 
and working data necessary to build 
the transformers. 

Price. Postpaid 25c. 

TWO REMARKABLE BOOKS 
Book No. 1 con-

tains 100 pages, size 
7x5 in., and 88 illus-
trations. 
Book No. 2 con-

tains  1 0 0 pages, 
size 7x5 in., and 90 
illustrations. 
‘Vritten and pub-

I ; sh ed  entirely  (ol-
die wireless enthu-

Book  No.  2 — 
How to m ake 
Wireless Receiv-
ing  Apparatus 
35c, Postpaid. 

MOW  TO  M AME 

111 4 11,14 ., MIIATV5 

amera•••••• 

How to m ake 
Wireless  Send-
ing  Apparatus 
35c. Postpaid. 

• 
HOW To HAKE 
WIRELESS 

SOWING ARPANNTOS 
“sesss...  

'last who wants to 
make his own radio 
apparatus.  O nl y 
strictly modern in-
struments  are des-
cribed and the illus-
trations and descrip 
!tons  are  so  cleat 
did simple that no 
trouble will be ex-
it;rieinncsetrduminemnt as.king 
e   

THE EXPERIMENTER 
PUBLISHING CO. 

Book Dept., 53 Park Place, New York 
These Books Are For Sale Also At 

The Following Dealers 
Amer. Technical App. Co.„ 
235 Fulton St., N. Y. C. 

linker Taylor Co., 354 Fourth Ave., N. Y. C. 
lienwood Co., Inc., 3424 Olive St., St. L01118.31[0. 
Marconi Wireless Tel. Co., Montreal, Canada 
E. P. Noll Co.. 21 N. 7th, Phila., Pa. 
Continental Radio Supply Corp., 
It Warren St., N. Y. C. 

F. S. Katzenback, 35 E. State St., Trenton, N. J. 
McDevitt & Wilson, 30 Church St., N. Y. C. 
R. H .  M acy  ('mm.,  New York City 
Manhattan Elec. Supply, 17 Park Place. N. Y. I 

inho Wanamaker, New York, N. Y. 
Geo. Parent  Co., Washington. D. C. 
Southern Elec. Co.. San Diego. Calif. 
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7IRCULATION 60,000 COPIES 
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This mag. 
edited by 

H. GERNSBACK 
also Editor of 

RADIO NE W. 
ri tad 

SCIENCE and 
INVENTION 

100 Articles 

Over 
100 Illustrations 

FOR SALE AT 

ALL NEWS STANDS 

20c. the Copy 
$2.00 a Year 
Canada and  Foreign 

$2.50 a Year 

SEND FOR 

FREE 
SAMPLE COPY 

TODAY 

See Coupor 

for SPECIAI 

"The Electrical Magazine for Everybody 
PRACTICAL ELECTRIC'S is probably the 

most novel magazine of its kind ever con-
ceived.  It is personally edited by H. 
Gernsback, editor of WIENCE & IN-

VENTION and RADIO NE WS.  Mr. Gems. 
back, who founded the old "Modern Electrics" 
as  well  as  the  "Electrical  Experimenter," 
knows thoroughly what his readers want and 
have wanted for many years_  PRACTICAL 
ELECTRICS, the 100% electrical magazine 
eclipses the best that was in "Modern Elec-
tries" and "Electrical Experimenter." 
Electricity covers such a tremendous field 

that the man who does not keep abreast with it 
does himself a great injustice  PRACTICAL 
ELECTRIC'S covers that field from every 
angle.  It is written in plain everyday lan-
guage that all can understand.  It portrays the 
entire electrical development of the month 
faithfully in non•t=chnical language.  It caters 
to everyone interested in electricity, be he a 
layman, an experimenter, an electrician or an 
engineer—each will find in this magazine a de-
partment for himself and plenty more. 
The May issue now on the news-stands con-

tains 48 pages and over um different articles 
and over 100 illustrations, with an artistic 
rover in three colors. Professor T. O'Conor 
Sloane, Ph.D., is a:,..-tciate editor of the tiara 
/Me. 

Interesting Articles an May 
"Practica', Electrics" 

The Loud Talking Heart. by Clyde J. Fitch: 
Speaking Kinematograph; 
Ultra Violet Rays; 
Laboratory Testa Coil 
Awards of the $50.00 Special Prize Contett: 
Electric Drying Oven: 
Electricity and Crime; 
Electric Prevention of Fires. 

PRIZES 
This magazine offers a number of ptiecs, as 

follows 
Our PA M Prize Contest for Junin', El,trt 

clans and Electrical Experimenter , Inciude, a, ltt 
elements simplicity. as great a degree nf t.ne,ts 
as possible, and practicability. 
$3.00 for the hest pkture of your nie;trkal 

workshop. 
E3.00 for the best article on Filer Tricks. the 

new department. 
E3.00 for the hest "Hort-circult." the mral 

humorous deportment. 
In adilltInn to this, the magazine °ass bleb 

peke, for all  electrical experiments, electrical  ' 
articles. etc. 

SIP viirrent Issue rnr Full Orta•ls. 

PRACTICAL ELECTRICS CO.,53 Park Place, NewYork 

This issue also contains articles by some 
of the greatest electrical writers, workers ar 
students. The magazine will prove a revela 
to any one interested in electricity. 

Every issue besides its many other featu; 
contains the following departments: 

"New Things Electric" 
"Experimental Electrics" 
"Electrical Digest 
"Junior Electrician" 
"Elec-Tricks" 
"Motor Electrics" 
"Short Circuits" 

-How and Why"  (Quest 
'seers, ) 

NI al,  a ll checks  payable  t., 

I  SPECIAL OFFER 

tical 

Gentlemen: 
Although your regular price is $2.00 per year, 

you will accept my subscription at $1.75 per year 
(Canada and foreign $2.25).  I enclose the money 
herewith and I have written my name and ad. 
dress in margin below. 

S. I. S-23 
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BIGGEST  0: 

7 A C  A  COLOLIPATED RAL)16 ,  ZO'S.  E AC 
PATTERNS and DIA  khf 

e s. • 

Complete Patterns, Diagrams and Instructions 
How to Make Your Own 

SHC.,RT WAVE REGENERATIVE 

RADIOPHONE SET 

AA 

' 

5 0 c 
no for m,...,  i eneineers constructed this set for us; It's 

a  .31low our pa-,  d assemble the parts comprising this set 
.ch spark, C. W.  and Radiotelephony may be received. 

N 1......ift only give you pit  f how . .e apparatus looks, bu' each 
pattern ir full size and printeu  heavy blue print paper. Only stand-
ard parts are used. 

I PATTI N N. 71- 1 

Consisting* of a Five-Page Illustratt.1 Direc ion Pamphlet. size 81/Ax11 ,:, 
inches, One Blue-Print pattern, size 16x22 inches and One Blue-Print 
pattern. size 171,e2: '2 inches, all contained In a heavy. Two-Color printed 
Ent elope. 9x11 in. es. 

SENT POST-PAID 

DETECTOR anti AM 'LIFIER 

RADIO UNITS 

You can build this detector and the amplifier units anywhere in your 
ouse; no machine shop is needed. When built they may be used with 
t:pe of Regenerative Receiver or short wave set, with which spark, 
signals rind Radiotelephony ma  3 i.e received. We've tested these 
s by actually buiiding the outfit—they're perfect! Only standard 
are used in making the outfit. 

L  PATTERN 71 72- 1 

•li'our-Page Illustrated Direction Pamphlet, size M all % 
tile-Print pattern. size 16x18 inches. and One Blue-Print 
•tte,xiS ionlies, all contained in heavy, Two-Color Printed 
12 i  . 

SE M POST-PAID 

OPtiONE CRYSTAL SET 

,igned these patterns especially for thoi  who are without 
,owledge bet who are stilickntly at -east of the times to de. 
receiving set in their homes.  An instruction pamphlet 
vith the blue prints and all you have to do is follow the 
tions. This radio set can be tuned in from stations within 
dard materials only are used. 

PATTERN N7c7-3- 1 

Consist,  4-page Illustrated Direction pamphlet, size StAx11 % inches, 
one Bitp  t pattern size 16x22 inch 3.  Ail contained in two-color 
printed or  •r,e, Ps12 inches. 

SENT POST-PAID 

A 
A RADIO FORMULA 
4-1.  AND DIAGRAMS 

Usefulness! 

Ec anorny! 

Pleasure! 

5 0 c 

With this packet of radio knowledge you need never woiry abent 
schematic wiring diagrams, me tsurements and radio tables. All  •i--
mulas and diagran  are printed on heavy paper in black and blue; •flnd 
conjoined in two-ct,or printed envelope. 9x12 inches. g ENT POS1 -PAID 
ALL ABOUT AtRIALS 
12 Diagrams How to Construct and Erect 

All Types of Aerials 

Ci Letke nt DC 2 atib=  
known A MSS for th• 

..,  Radio &nate .. .  . 

'y  I , "I  I  V I ..- f...  A /2 RAI.. PPrhio 

COVII0111M a = It 111 6 CO  . 

RECEPTION 

and 

TRANSMISSION 

ALL FOR 

5 0 c 

THESE ARE DIAGRAMS THAT EVERYONE with a radio set 
wants and needs. These blue prints were made after practical erection 
of each aerial, and point out to you how simple it is to erect net only 
the proper aerial for your particular need, but how to erect this aerial 
In the most practical manner and at the least expense. 
C,onsists of 12 blue prints S1/2 x11 inches and one fon-- ,e instruc-

tion parrp} let titiott 1 /mites. All contained in a heavy tt  printed 
envelope 9x!2 inches. 

SENT POST-PAID 

20 Radiophone Diagram., rid 
Hook-Ups of 

Cr; stal ai.d Auoion Receiving Circuits, Amplifier Circuits, 
Regenerative Circuits, Sending Circuits 

with 

Key Chart of Symbols and Pamphlet 
"How to Read Diagrams" 

k  ...o k 

Twe 
L.;:r. Kath!oPtiorte These diagrams show 

H00 5-UPS  4.-..- 
t... 

.btlxv to get the best pos-riti•-:: 
minx oro mason. 11.1117/046 elltlin . '-.7-,-  Bible efficiency from th2 

COO MINeu mail 011017111.1110 map '  instrumentu you make rn 
., .......,.,....••• ...I .4..........,...,...g...,  purchase.  They cove,. 
coosounpacil M kitro. am.  1:.:72 I q  1 houk-ups from the aim-

' plest to the most corn-,--.1-.., 0 
--:-. .-,:_--._..".'  0„%11- :' iitii\t'-'  plicated. in a way that 

•Ltits 
....w.--, ii  any amateur (an under 

_  - -  ;en('  stand and foilow withote — 
difficulty.  Get this set, 
and hook up •ight. 

All 20 diagrams are printed on heavy paper, each sheet size 8%x11 1• 
Inches, and together with KEY CHART OF SYMBOLS and pamphlet 
"HO W TO "HAD DIAGRAMS" are contained in a heavy two-color 
printed envele le, size 9x12 inches. 

SENT POST-PAID 

5 0c 

ORDER FROM YOUR DEALER —or direct from us 

CONSOLIDATED RADIO CALL BOOK CO., Inc. 
98 Park Place  PUBLISHERS NEW YORK CITY 

THE PERIODICAL PRESS, NE W YOR K 
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At your) fi 
A WKINS ELECTRICAL. GUIDES VOPAG LUMES " 

$1 A VOLUME _ 

0 PICTURES  $1 A MONTH 
the facts in Elaptricity. They mean more money and better 

.tiun Lir *qt. Hawkins Guides tell you all you need to know 
't Electricity. Every important electrical subject covered so 

au can anderstand it.  Easy to study and apply. A complete, 
fractical working course. in 10 volumes. Books are pocket size; 
dexible.eovers. Order a set today to look over. 

LEARN ALL ABOUT 
lagnetism— Induction—Experiments — Dynamos — Electric Ma-' 
iinery—Motors--Armatures—Armature Windings—histallin.4 of 
)ynamoS—.Electrical Instru.nent Testing—Practical Manageuient 
Dynamos and Motors- Distribution Systems-- Wiring— Wiring 
agrims— Sipm Ilashers —Staaage Batteries.— Principles of Alternating 

rrents and Alternators — Alternating Current Motors —T,ansformen  verters-- Rectifiers--Alternating Current Systems—Circuit Bre.tke 
Julrjng Instruments--Switchboards — Wiring--Powe- Stations —Institl 

---Telephone--TelegraPh-- Wireless--Bells—Lighting—P.allomys. Also many 
Modern Practical Applications of Electricity and Reilly Leference index  of the ten numbers. 

SHIPPED FREE • 
Not a cent to pay until you ...ee the hooks. 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. 
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LIClitING 

I. s O1FFER3 e l  o w 
SEND NO MONEY—SEND ONLY THIS COUPON 

THEO, thDEL & CO., • • 
74' Ave., New York City 

Pleatle submit me for free examination, HA WKINP 
ELECTRICAL GI IDE (Price $1 a' number), Shin 
once prepaid, the 10 numbers. If satisfactory, I 
to send yo $1 w;thin seven (lays and to furth 
you $1 each mc..tit until p lid. 

Name 
 - O. ions and An-

Occupation .   

Employed hy   

Home Address 

e 

,  . 

Reference .  

S I may L 
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ne Last Word In Transforrn,:rs 

The Pacent 
Super-Authoforrner 

• W e announce the "giant brother" of ow. 
No. 26 aucliofor mer —the Pacen - No. 27 
Super::Audioformer.  A  man-size, trans-

' -mer far a man:size job, the result of 

• years' experience and engineering 

io is 3 to I—being high enough 
amplification of 500 to 1 per 

step (using 201-A tube or equiva-

ind yet lo w enough so that higher 
cies  are  not  distorted.  Uniform 
.;on down to 100 cycles and up 

'esigned with pom• .r a,-
anon ements in mind, with 

Volts. 
ti n to 5, ...d plate potent ials up  to 590 

Characteristic Pacent  solidity, rugged-
_ 

'less of construction, and neatness of appear. 

me?. Shipped in all standard types. 

THIS SOC:(ET WILL TAKE 
IV 200 IA 112 1'X 200 
1 I. 201 • I'X 120 UX 210 
l'r 201-i  IX 199 UX 218-8 
WI) 12  UX 201-A 

IT 199 ('0th Parent No, 20 Adapter) 
C 199 (with Pacent N. 20 Adapter) 

AA, 'IN, types to come. 

The Last Word in Sockets 

The Pacent 
Universal Socket 
No need to worry about the change in 

radio tube bases.  Padent progressiveness 
and foret ught have resulted in the devel-
opment c, . his U NI VERSAL SOCKE T  

i; 

to give you an  inte rchangeable tube holder.  
It will take the new  X  type  tubes  as  well  

as the old standard U. V. and C types. 
(-Exceptine,old 199 types, Which require 
Pacent 1\1(420 Adapter.) 
The socket being, with the exception of 

its metal parts, entirely of Isolantite, negli-
gibfe dielectric losses spifl negligible capacity 

follow. 
flrect  between plater:and grid natura lly 

One piece phosphor bronze contact mem-

bers,. with, exclusive Pacent self cleaning, 
side wiping contact for each tube prong. 
Supplied in popul7r mounting type' and 

'also for mounting on sub-panels. , 
11.4 NUFAC7 URERS OF BETTER SETS--.•  MANUFACTURERS  OF  BETTER  SETS_  
We have  the right  trans former for you .  We have the right soc ket for  you.  
Manufacturers, Jobbers  and  Dealers  

Manufacturers, Jobbers  and  Dealers  WIRE OR WRITE FO PARTICULARS. WIRE OR WRITE FOR PARTICULARS. 

know about the PACE NT T 
' I M, Do you know about the PACE NT M IC R O  
GMT LINE FREQUENCY  C O N DE NS  - 

: E N T  ELECTRIC CO.,Inc., 91 SevEnth Ave.,  New  York  City  
VE R N 

ottc,-ico—mtNNEA pot Is—BUFFALO—BOSTON—PHILA.—WASH., D. C.—SAN FRANCISCO—ST, LOU S—P I T TS BUR C 
JAQCSONVILLE—DETROIT—CANADIAN LICENSEE—WHITE RADIO LTD., HAMILTON, ONTARIO 
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