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Let Me ShowYou How to Make 
It BrinYou $9000 aYear 

You men who are slaving away in small -pay jobs, hoping and 
striving for better things, I wish you could be with me here for just 
a few moments. I would show you how thousands of men just like 
yourself have quickly stepped into high -salaried positions and bril- 
liant success in this fascinating field of electricity. In each and 
every case, their first step toward this cherished goal was to write 

$9000 A Year 
The picture above shows 

Mr. \V. E. Pence of Chehalis, 
Washington, in his working 
togs. Pence is a "Cooke - 
Trained" man, and his letter 
below shows what he thinks 
of my course. 

Dear Mr. Cooke: 
Thought you would he .n- 

terested in a hand -bill I have 
just gotten out regarding my 
new shop. Business is going 
strong, paying me now some 
thing over $750 a month 
above my expenses. 

And I must thank you again 
for my success, because it 
was your wonderful Course 
and method of instruction 
that put me where I am. 

Your true friend, 
W. E. PENCE. 

to me for the same free proof I want to send to you. They fol- 
lowed my advice and today are leading happy, prosperous lives - 
many drive their own cars, own their own homes and have plenty 
of money to spend for the other good things in life! They are 
Electrical Experts -"Cooke Trained " -earning $3500 to $10,000 a 
year! 

Be an Electrical Expert 
Learn at Home 

Get into this great field of Electricity! Know this magic 
force, the ways and means it is harnessed for use in in- 
dustry, and a thousand jobs will be opened to you at sal- 
aries far beyond your fondest dreams. Read Pence's 
story at the left! Let it be your guide post to success! 
Hundreds of other Cooke -Trained men have done as well, 
and many better! And how? Simply by taking this spe- 
cialized training that quickly fits any man, no matter 
what his age or previous education, to take his place with 
the big -pay men of the country. You needn't give up 
your present job or go away to school, by this amazing 
method you may learn right at home in your spare time. 

$3500 to $10,000 a Year 
Twenty years of actual work all over the world in the 

electrical field gave me a grasp of just what a man must learn to fill an important position. My experience taught 
nie that a 'man must know first the principles involved 
and then the best methods to apply and regulate those 
principles. Why make a man wade thru a lot of useless 
study, wasting months of precious time? And so, at enor- 
mous expense and years of effort, I evolved a system of training that is stripped of every useless step. I will 
make the student a practical worker! I will place in his 
head and hands the means to make big money as a skilled 
Electrical Expert! I will fit him in a short time to earn a princely salary, $3500 to $10,000 a year for his 
skill! 

Thousands of Happy Men Say "There 
Is No Other Training Like This" 

"You have given me a most wonderful training, a training no other school can, I feel sure, approach, much 
less duplicate," says F. E. Radcliffe, one of my boys who 
is making good in Ohio. I wish you could see the thou- 

sands of letters I get like this! John 
Burke of Baltimore made $750 in 
spare time before he finished his 
training! Think what this means 
to you! No frittering away time 
serving a costly apprenticeship! Every 
step in this fascinating training adds 
earning power. You quickly be- 
come a practical man, ready to fill 
a big -pay job. 

Many of my boys set up in the 
Electrical Contracting business, wir- 
ing houses, repairing motors, genera- 
tors, electrical appliances, installing 
farm lighting systems, etc. Others 
set up shops and spaces in garages 
for repairing electrical systems on 

MAIL 
COUPON 
TO -DAY 

YOUR PASSPORT TO SUCCESS 
L. L. Cooke, Chief Engineer, Chicago Engineering 

Works, Dept. 27, 2150 Lawrence Ave., 
Chicago, Ill. 
Send me at once "How to Become an Electrical 

Expert" with other proof that I can become a big. 
pay Electrical Expert through your Training. Reg- 
ister me for your Special Free Offers. You send 
this FREE without any obligation on my part. 

?game 

Address ....... 
City State 

automobiles. trucks, motorcycles etc. They are fitted at 
once to start in business for themselves, with practically 
no investment. And with the big plants, even the ordi- 
nary electrician makes good money. But the Trained 
Expert is the man who is Boss -he is the big -pay man. 
With this training behind you, you can claim such an 
enviable place for yourself. 

You Cannot Lose -I Guarantee 
Your Complete Satisfaction 

You don't have to take my word for one thing. So sure 
am I that after taking this training you can step right 
into a high- salaried position, and you will thrill with the 
newly found power that is yours, that I guarantee under 
bond to return every cent of tuition you pay me, if you 
are not absolutely satisfied that it is the best investment 
you ever made. Electricity needs you-it offers you bound- 
less opportunity for a brilliant career. I have tried to 
remove every stumbling block toward accomplishing your 
ambition. I will help you win, if you will let me! 

FREE -If You Act Now -FREE 
Big Electrical Outfit 

I know that it is only by practice with actual instru- 
ments and materials that a man can become a practical 
electrical expert. For that reason I give you without 
charge or stipulation a Complete Outfit of Electrical Tools, 
Materials, and Measuring Instruments. I also furnish 
you with supplies, examination paper and many other 
things that other schools don't furnish. You actually 
start early in the course to work at your profession, rap- 
idly becoming proficient, ready to do any electrical job. 

EXTRA -A Course in RADIO 
Given FREE for a Short Time 

The up -to -date Electrical Expert must know radio or 
wireless work, how to make and repair the various equip- 
ment. This is a mighty profitable field today, and many 
men are making big money in it. Because I want to make 
this my banner year, I am now giving this $45.00 Course 
in Radio absolutely Free to new students. Don't miss this 
remarkable offer which might be withdrawn at any time. 

Make up your mind now to get into this great profes- 
sion quick. Every day lost keeps you away that much 
longer from prosperity and happiness! Mail the coupon 
today for my big free book, "How to Become an Electrical 
Expert." And other free proof that I can put you into the 
class with Pence and thousands of other Cooke -Trained 
men who are making princely incomes! 

L. L. Cooke, Chief Engineer, 
Chicago Engineering Works, 

Dept. 27, 2150 Lawrence Ave., Chicago, Ill. 

The`Cooké Trained Man is the ̀ Big Pay'Man 
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If New Hair Doesrit Grow 
After Using My Method 
IDorlt Wanta Penny. 

I mean just exactly what I say! I don't care how thin your hair may be-I don't care 
how many treatments you have taken without results. If my new disovery won't 
restore your hair, I don't want to keep a cent of your money! Furthermore I'll send 
you the proof of what I have done for others entirely FREE! Just mail the coupon below. 

By ALOIS MERKE 
Founder:of Famous Merke InstitutejFifth'Ave., New York 

AFTER 17 years' experience in treat- 
ing baldness- which included long 
years of experimentation in Heidel- 

berg, Paris, Berlin, Geneva, Cairo and 
other centers of scientific research -I have 
discovered a startling new way to promote 
hair growth. 

At the Merke Institute, Fifth Avenue, 
New York - which I founded - I have 
treated scores of prominent stage and social 
celebrities. People are coming to me from 
all parts of the country to gain the benefits 
of my discovery. Many pay as high as $500 
for the results I have brought them. 

Yet now, through a series of ingenious 
inventions, I have made it possible for 
every one to avail themselves of my dis- 
covery -right in their own homes, and at 
a cost of only a few cents a day! 

My Unusual Guarantee! 
I know you are skeptical. I know that you have tried perhaps 

dozens of different remedies and treatments without results. I 
know that you have wasted time and money on treatments which 
by their very nature could NEVER restore your hair. All right. 
Perhaps my treatment cannot help you, either. I don't know. 
But I do know that it has banished falling hair and dandruff for 
hundreds of others-often with the first few treatments. I do 
know that it has already given thick, luxuriant hair to people who 
long ago had despaired of regaining their hair_ And I am so 
downright positive that it will do the same for you that I am 
entirely willing to let you try it at my risk -and if it fails to restore 
your hair, then I'll instantly -and gladly -mail you a check, re- 
funding every cent you have paid me. In other words, I abso- 
lutely GUARANTEE to grow new hair on your head -and if I fail, 
then the test is free. 

Entirely New Method 
\Vliat is my method? It is entirely new. It is entirely different 

from anything you ever heard of. No massaging -no singeing - 
no "mange" cures -no unnecessary fuss or bother of any kind. Yet 
results are usually noticeable even after the very first few treat- 
ments. 

Many people have the idea that when the hair falls out and no 
new hair appears, that the hair roots are always dead. 

I have disproved this. For I have found in many cases which 
have come under my observation that the hair roots were NOT 
dead, but merely dormant! Through undernourishment, dandruff 
and other causes, these starving, shrunken roots had literally gone 
into a state of "suspended animation." Yet even if the scalp is 
completely bare, it is now possible in the majority of cases to 
awaken these dormant roots, and stimulate an entirely new growth 
of healthy hair ! I KNOW this to be true -because I do it every day. 

Ordinary measures failed to grow hair because they did not 

penetrate to these dormant roots. To make 
a tree grow, you would not think of rubbing 
"growing fluid" on the hark. Instead, you 
would get right to the roots. And so it is with 
the hair. 

In all the world there is only one method I 

know about of penetrating direct to the roots 
and getting nourishment to them. And this 
method is embodied in the treatment that I now 
offer you on my positive guarantee of satisfac- 
tory results, or the trial costs you nothing. The 
treatment can be used in any home in which 
there is electricity. 

Already hundreds of men and women who 
only recently were bald or troubled with thin 
falling hair, have through this method, acquired 
hair so thick that it is the envy and admiration 
of their friends. As for dandruff and similar 
scalp disorders, these usually disappear after the 
first few applications. 

Remember -I do 
penny" in trying 
this treatment. I 
am perfectly will- 

ing to let you try it on my absolute 
GUARANTEE -and if after 30 days 
you are not more than delighted with 
the growth of hair produced, then I'll 
gladly return every cent you have paid 
me. I don't want your money unless I 
grow hair on your head. 

Free Booklet Explains Treatment 
If you will merely fill in and mail the 

coupon below I will gladly send you - 
without cost or obligation -an interesting 
32 -page booklet, describing my treatment 
in detail. 

This booklet contains much helpful in- 
formation on the care of the hair -and in 
addition shows by actual photographs 
what my treatment is doing for others. 

No matter how bald you are -no mat- 
ter if you are completely bald, this book- 
let will prove of deepest interest to you. 
So mail the coupon now -and it will be 
sent you by return mail. 

ALLIED MERKE INSTITUTES, Inc., 
512 Fifth Avenue., New York City, Dept. 4610 

not ask you to risk "one 

Actual Results 
(Dozens of letters like the 

following are received every 
day by the Merke Institute.) 

"In the short time I have 
used your treatment I have 
gained -.entarkable results. 
nendrutf has disappeared en- 
tirely. .liv .scalp is now all 
full of ttue new hair. Would 
not part with my treatment for 
is times its cost." A. W. B. 

"The tun of my head is now 
almost covered with new hair 
about one -half inch long. I 
have been trying five year:. 
but could never find anything 
to Hake my hair grow until 
your treatment." T. C. 

"Ten years ago my hater 
started falling. I used huir 
tonics constantly. hut fpur 
years ago I displayed a per- 
fect full meow. I tried reery- 
thing -but without results. To- 
day. however, thanks to your 
treatment, I am pleased to in- 
form you that I have quite a 
new 'crop of hair one inch 
long. My friends are aston- 
ished at the result." Jr. H. D. 

ALLIED MERKE INSTITUTES, Inc., Dept. 4610, 

512 Fifth Avenue, New York 

Please send me, without cost or obligation on my part, a copy of the 
new booklet describing in detail the Merke Institute Home Treatment. 

Name 

Address 

City State 
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Great Inventors now teach you 
secrets of practical invention 

How would you like to be the inventor of the tin cap that now corks millions of bottles -and who gets a roy- 
alty on every one? How much money would you have now if you had invented the simple idea of putting a 

rubber tip on pencils? The inventor of the Gillette Safety Razor is said to have made as high as $2,500,000 
a year! The inventor of the tiny snap fastener last year paid an income tax of $29,000. The man who invent- 
ed the Autographic Kodak sold his patent rights for $300,000! 

JUST one single idea can 
make y o u independently 
wealthy in a short time. 

Little things - like the crimped 
hairpin, the paper safety -match, 
the metal -tip shoelace- brought 
!heir inventors hundreds of thou- 
sands of dollars. Only recently 
"Success Magazine" told how 
one woman built up a splendid 
husitiess from an invention based 
on a little wedge- shaped piece 
of wood! 

Couldn't you develop an in- 
vention as simple as these? 
Haven't you some ideas -even 
now -for one of these little in- 
ventions which can pay you so 
much money? Just one little idea can bring 
you fame and fortune. The world is wait- 
ing for new inventions and it will pay hand- 
somely for even the simplest idea. 

What Invention Is 
After all, invention is nothing more than 

the science of "fixing things." And how 
many times a day you do "fix things ". A 
leaky faucet, a rattling window, a broken 
strap -you fix hundreds of things just like 
these almost every day. You may not know 
it, but when you "fix things" you are actually 
using the laws and principles upon which 
every invention is made. 

Prove it. Here is shown a very simple 
problem in invention. See how easily and 
quickly you can solve it. What would you 
put on shaft "A" to force members "B B" to 
move back? Think of something you know 
now which can give you the answer. If you 
have an ordinary electric light switch you 
will find it in a few minutes. 

This proves that invention is not guess- 
work or blind luck -that it is not a God - 
given faculty possessed by a few favored 
mortals. The truth is that invention is based 
upon exact laws which anybody can learn. 
It is merely a matter of first seeing a prob- 
lem to be fixed and then of thinking of some- 
thing which solves the problem. Thats all. 
The problem shown here proves that when 
you think inventively, invention becomes as 
easy to learn as reading or writing. 

Why More Inventions are Needed 
Now 

Hundreds of years ago, the world didn't 
need many new things. That is why few 
inventions were made. But now the world 
has more needs, more things to be "fixed." 
And that is why, in the United States alone, 
over 50,000 inventions are patented every 
year! 

The world wants better and cheaper light 
and power. It wants an electric light that 
will be heatless. It wants new motors that 
will weigh less and produce more power. 
It wants faster and less costly aeroplanes, 
motor cars, steam engines. It wants new in- 
ventions which will make cooking and house- 
work easier. It wants new inventions that 
will save time and labor in the home, the 

Raymond F. Yates, who 
with fourteen other famous 
inventors, now makes it 
easy for you to learn how 
to invent in your spare 

time at home. 

farm, the factory and the office. 
It wants new ideas for toys and 
other amusements. It wants its 
present inventions to be devel- 
oped so that they will work bet - 
ter and more economically. 

Surely you have at least one 
idea which can be harnessed to 
a natural law for the solution 
of some problem. It can be a 
new kind of mechanical toy or 
some device which will make 
your wife's housework easier. It 
can even be something as simple 
as the common nutcracker. The 
man who invented the Kiddie - 
Kar, it is reported, made over 
$5,000,000! 

But whatever your invention may be, if 
it fills a real need the world will pay you 
well for it. Every day you see things which 
can be improved or 
"fixed ". Every day you 
can get ideas for new 
inventions. You have 
the ability to invent- 
NOW! All you need 
is the training to de- 
velop your ideas meth- 
odically, to think inven- 
tively. 

What Edison Says 
Could you ask the 

advice of any greater 
authority than Thomas 
A. Edison? Listen to 
what he says: "IN- 
VENTION IS A 
SCIENCE AND 
S H O U L D B E 
TAUGHT AS A 
PROFESSION." 
And now, for the first 
time, you can profit by 
Edison's advice. You 
can actually learn in- 
vention as a profession 
-exactly as other peo- 
ple are learning elec- 
tricity, automobile me- 
chanics, law, medicine, 
as a profession. Never 
before were the easy - 
to -learn principles of 
Inventive Science writ- 

TO INVENT and HOW TO INVENT. 
They tell you the secrets of invention which 
every successful inventor must know. They 
explain how to originate ideas, how to de- 
velop and perfect them, how to patent your 
inventions. But this course tells you more 
than how to invent. Thousands of inexperi- 
enced inventors have been defrauded out of 
their rewards because they did not know 
how to protect their patent rights, or how 
to sell their inventions. This great course 
tells you everything you want to know - 
how to sell your invention, how to get roy- 
alties, how to organize a company, how to 
get the most money for your ideas. 

As Fascinating as a Game 
The most fascinating part of this great new 

course is that it teaches you by actual practice, 
right in your own home. With each lesson you 
are sent sonic problem in invention -just like the 

one you worked out here. 
This fascinating exercise 

This test shows how 
easily you can develop 
your ability to invent 

Here is an Interesting little problem and 
its solution will be found very simple, if 
we really think hard. 

"A" is the end of a shaft. The two 
members "B B" are tree to move In either 
direction indicated by the arrows. If they 
are pushed back, the springs "C C" will 
immediately pull them forward again. 
Our problem is to put some kind of an 
attachment on the revolving shaft "A" so 
that the members "B B" will be pushed 
back both at the same instant every time 
the shaft "A" makes a single revolution. 
The device on shaft "A" must also allow 
the two members "B B" to come forward 
once in every revolution. What would you 
suggest putting on the shaft "A "t 

ten down so everybody 
could read them, and learn to use them. But 
now the Bureau of Inventive Science offers 
you the first course in practical invention 
ever devised. 

Learn Invention by Actual Practice at Home 
Hitherto every inventor had to work out 

the principles of invention for himself. But 
at what a terrific price in long years of dis- 
couragement, lost time, wasted money! Now 
you can quickly learn the secrets of inven- 
tion which brought wealth and fame to Edi- 
son, Marconi and other great inventors, in 
your spare time at home. 

Fifteen famous inventors tell you WHAT 

in solving actual problems 
sharpens your instinct to 
fix things. Better than 
anything else, it gives you 
an unforgettable, instinct- 
ive habit of thinking in- 
ventively which is worth 
more than you realize. In 
fact, the lessons and ex- 
ercises are so simple, so 
easy to understand, so in- 
teresting, that they seem 
more like a pleasant game 
than like instruction which 
can make you a success- 
ful inventor. 

Everything Explained 
in New FREE Book 

A wonderful new book, 
just printed, tells you 
more about the Bureau of 
Inventive Science and it 
simple new course in in- 
vention. It explains in de- 
tail just how this course 
develops your ability to in- 
vent. It tells you how 
great inventors work, how 
little ideas have made for- 
tunes, how you, too. can 
learn the secrets of in- 
vention, in your spare 
time at home. 

Send today for this fas- 
cinating book and find out 
how to develop your ideas, 
how to get a patent, how 
to protect your invention, 
the best way to sell your 
invention, how to convert 
a simple little idea into big 
money. It costs you noth- 
ing, so if you are genu- 

inely interested send the coupon at once. This 
Bureau is not connected with patent attorneys or 
manufacturers. Its only purpose is to teach you 
the secrets of successful invention. Write for the 
FREE BOOK now. 

BUREAU OF INVENTIVE SCIENCE 
Dept. 710, Wisner Building, Rochester, New York 

Bureau of Inventive Science 
Dept. 710, Wisner Building, Rochester, N. Y. 

Please send me your Bee book, "The Science of In- 
vention." 

Name Age 

Address 

City tat, 
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BUILD YOUR SET BETTER -- AT LOWER COST 
EXCEL 180° VARIOCOUPLER 

B522 $1.79 
Properly designed and well 

made. Green silk windings 
over natural uncolored gen- 
uine bakelite tubes. Pri- 
mary has taps every 7 turns 
and last 0 turns tapped 
every turn. Cast aluminum 
support with panel mount- 
ing screw. 14 inch shaft l'roduces best 
sults in any type circuit for 175 to 025 metes, 

SUPER 180° VARIOCOUPLER 
8521 Each 98c 

A wonderful value, Ihn- 
duces excellent results. 
Green silk windings on 
black fibre tubes. Rigid 
mounting support for table 

%t, or panel mounting. Pri- 
mary tapped for fine tun- 

ing. 1/ inch shaft. Suitable for any type circuit 200 to 600 meters. 
13522 Variometer -same style. Each 98e 

SUPERIOR VARIOCOUPLER 
B523 Each $3.15 

A handsome instrument of 
superior design and con -I 
structfon. Stator tube and 
rotor ball of moulded red 
brown bakelite. Large size 
green silk windings insure 
highest efficiency. Table or 
panel mounting. m/ inch 
shaft. Superior results in 
circuits for 180 to 650 meters. Tapped pri- 
mary for finest tuning. Noiseless contacts. 

()1 it ',1'l[(:I:A1 

8526 Special single circuit type $3.60 
SUPER MOULDED VARIOMETER 

8412 Each $2.60 
Polished black moulded 

rotor and stator forms. 
Maximum inductances 
with greatest efficiency and 
minimum distributed ca- 
pacity. A high grade dur- 
able instrument that will 
make up into a set that 

will get the best results. Wave length 180 to 

600 meters. 
EXCEL MOULDED VARIOMETER 

8524 Each $3.68 
A wonderful value at 

our price. Properly de- 
signed and constructed. 
Polished black bakelite 
rotor and stator forms. 
Large size. Green silk 
o ire insures greatest effl- 
r i ency. 1/1 inch shaft. 
Noiseless pigtail connec- 
,ion. Table or panel mounting. 

V, \RIOMETER AND VARIOCOUPLER 

Build into your set re- 
liable instruments. You 
can depend on this vario 
meter and variocoupler to 
give you the beat results 
in any circuit working 
from 180 to 650 meters. 
In design and construction 
they are the beat. Only 
the highest grade materi- 
als are used. The prices 
quoted save you 30 to 40 
percent. Why pay more? 

8418 Variocoupler. Each $2.45 
The most efficient type of coupler, insures 

better tuning and louder signals. Primary and 
secondary wound on natural uncolored genuine 
bakelite tubes. Handsome green silk wind- 
ings. Primary tapped for fine tuning. Can be 
panel or table mounted. '4 inch shaft. 

8410 V ariometer. Each $2.10 
Perfect in design and construction. Accurate 

wood forms thoroughly seasoned. Correct In- 
ductive ratios. Solid baked windings. Plenty 
of large sized wire insures highest efficiency. 
A strong high grade instrument that will give 
you lasting service. h/ inch shaft. 

MAGNET WIRE 
Insulated copper wire. Best quality even drawn 
wire, one piece to a spool. Prices quoted are 
for 8 07.. spools unless otherwise stated. 
Double Cotton 

Covered 
Number B990 

Gauge Price 
18 43e 
20 55e 
22 70e 
24 80e 
26 90e 
28 $1.05 
30 1.45 

Enameled 
Insulation 
Number B992 

Gauge Price 
20 39e 
22 50e 
21 55e 
26 60e 
'l0 65c 
32 70e 
36 90e 

Double Green 
Silk Covered 
Number 8991 

Gauge Price 
20 $0.78 
22 .95 
24 1.10 
26 1.38 
30 (4 oz) 1.25 
32 (4 oz) 1.65 
36 (4 oz) 2.20 

ANTENNA INSULATORS 
8260 Size 1x314. Two 
for 17e 

B234 Size 1%x1. Two 
for 69e 

8266 Size 
Two for $1.28 

llitix101/e. 

(7=1C' 
B260 

COMO 
6264.6 

LEAD -IN INSULATORS 
8270 For 4 inch walls or 
less 42e 
B271 For 9 inch walls or 
less 69e 

The only wn Heal lead in insulator for aerial 
wires. Small, neat, effective, durable. Fits 
% inch hole. Securely locked by two adjust- 
able nuts. 

SUPERIOR VARIOMETER 
8525 Earls $4.45 

Forms moulded of red 
brown bakelite. A neat 
handsome instrument. Green 
silk windings calculated for 
highest efficiency. ?4 inch 
shaft. Noiseless pigtail con- 
nections. Table or panel 
mounting. Praluces superior 
results in any type circuit 
180 to td 50 meters. 

RADIO INDUCTANCE COILS 
Carefully made -fine look- 
ing coils. Highest effi- 
ciency. Low distributed 
capacity effect, low resist- 
ance -high self induct- 
ance. Very firm impreg- 
nation. Range given is 
in meters when varied 
with .001 variable condenser. 
have standard plug mountings. 

Turns Range 
25 120- 250 
35 175- 450 
50 240- 720 
75 390- 910 

100 500- 1450 
150 600- 2000 
200 900- 2500 
250 1200- 3500 
300 1500- 4500 
400 2000- 5000 
500 2800- 6100 
600 4000 -10000 
750 5000 -12000 

1000 7900 -15000 
1250 9750 -19500 
1500 14500 -20500 

INDUCTANCE 

Mounted coils 

Art Not Art Price 
No. Mntd. No. Mntd. 

B301 $0.39 8320 $0.85 
B302 .42 8322 .95 
8303 .49 8323 1.02 
B304 .54 6324 1.08 
B305 .58 B325 1.13 
B306 .63 B326 1.17 
B307 .72 B327 1.26 
B308 .78 8328 1.35 
8309 .82 8329 1.36 
8310 .97 8330 1.57 
B311 1.12 8331 1.63 
B312 1.27 B332 1.78 
8313 1.43 B333 1.93 
8314 1.70 B334 2.25 
8315 1.92 B335 2.45 
B316 2.18 8336 2.60 

COIL MOUNTINGS 
13340 -3 Coil. Ea. $3.40 
B341- 2Coil. Ea. 2.75 

Sturdy, rigid durable 
construction. Made of 

polished black bakelite. 

COIL MOUNTING PLUGS 
Made of moulded bakelite. 

lam B344 Plug for mounting "honey- -,. 
comb" inductance coils 48c 
B345 Stationary plug to fasten 
mounted coil stationary to panel 89e 
6346 Movable plug to fasten 
mounted coil to panel so it can be rotated $1.19 

HIGH -GRADE LIGHTNING 
ARRESTER 

13981 Each 75c 
A dependable protector, al- 

ways 011 guard. Small and com- 
pact. Weatherproof porcelain 
case. Easily fastened and coo - 

fleeted. 

OUTDOOR LIGHTNING ARRESTER 
B980 Price $1.55 

Protect your instruments 
with this lightning arrester. 
You cannot afford not to. 
Weatherproof porcelain case. 
Air gap type. Permanent. 
l nrahle. The most practical 
quality arrester obtainable. 
Underwriters approved. 

SPIDER WEB COILS 
6290- 25 turn. Earls 35e 
8291- 35 turn. Each 37c 
6292- 50 turn. Each 43c 
B293- 75 turn. Each 48e 
8294 -100 turn. Each 52c 

\ new popular type of inductance of highest 
efficiency. Lowest distributed capacity and 
high frequency resistance. Firm green silk 
windings with fibre mounting strips. 

REINARTZ INDUCTANCE 
B296 Each $1.10 

Made of green silk cov- 
ered w i r e , spiderweb 

1 wound to produce great- 
I Ii - mss, est efficiency and lowest 

losses. 21 taps so an- 
t 

G 1g ranged that crossing is 
avoided. Two fibre strips 
and wooden rod furnished 
permit various styles of 
mounting. With this coil 

a high grade set can be built at a low cost. 
Directions included. 

ULTRA AUDION COIL 
B296 Each 78e 

Spider web wound of green silk covered wire. 
Four taps. Produces wonderful results. Fibre 
strips and wooden rosl for mounting Included. 
Directions furnished. 

SOLID BARE COPPER WIRE 
Solid bare copper wire for aerials, leads or 

wiring instruments. 
Solid Bare Copper Wire, size 14. 

6240 -100 ft. coil 40e B242-500 ft. coil $1.95 

Solid Bare Copper Wire, size 12. 
8244 -100 ft. coil 67c B245-500 ft. coil $3.05 

BRASS ROD 
Supplied only in 8 inch lengths. 

B961 Threaded 0 -32, per 8 inch length... 6e 
B963 Threaded 8 -32. per 8 inch length... 8e 
8965 Solid 3 -16 inch, per 8 inch length... 6e 
B967 Solid % inch, per 8 inch length... 9e 

SPAGHETTI 
For covering connecting wires in sets. For 

size 12 and 14 wires. 
B955 Finest quality braided and saturated 
55 ills best baked lustrous transparent insulating 
tarnish, 3 feet for 19e 
8956 Best quality braid and covered with 
black insulating compound. 3 feet for 9e 

TINNED COPPER "BUS BAR" WIRE 
Size 14 tinned copper wire. For wiring sets. 

Best size for neat job and easy soldering. 
8969 Round. Ten feet for I2e 
6970 Square. Ten feet for 14e 

RADIO SOLDERING IRON 

itwiloogfio;141a 
8540 Earls $1.50 

Soldered connections in radio sets produce 
better results. This guaranteed iron is exactly 
might for radio work. A neat salid connection 
quickly and easily made. Operates on any 
lighting current 100 to 120 volts. 6 ft. card 
with attaching plug. Length 13 inches. Heats 
quickly will not overheat. 

Heavier irons for general repair work. Won- 
derful vaines at our prices. 
8541 Medium size $3.48 
8542 Larger size. 4.25 

TINOL 
B969 Per tube (9e 

A combined solder and 
flux in handy foram. Put 
a little on the connection 
heat with a match, torch 

or solder iron and you have a neat electrically 
and mechanically perfect joint. 
AUTOMATIC BLOW TORCH +a. 
B543 Each $1.19 

Burns denatured alcohol. Auto- 
matically generates pointed flame 
in a few seconds. Easy to solder 
joints in hard places. Lights with 
a match. Burns 20 minutes on one 
filling. 5! inches high, % inch 
cylinders. Works fine with Tinol 
listed above. 

STRANDED ANTENNA WIRE 
Cabled of fine copper strands. Very flexible. 

High tensile strength. Best for aerials. 
6248 -100 ft coil 58c B249-500 ft. coil $2.75 
OUR SPECIAL AUDIO FREQUENCY 

AMPLIFYING TRANSFORMERS 
3550 Each $2.25 

The result of years of re- 11 . 
,(arch work and experienced- " " "1- . 
. igineering. lu quality of 
,one and volume of sound, the 
things a transformer is built . AP ' 
for, we guarantee it to equal - 
or surpass any other transformer. Neat in 
appearance. Carefully made. Fully mounted 
with plainly marked binding post connections. 
,i to 1 Ratio. Wonderful results on one, two 
or three steps without distortion or howling. A 
quality item in every respect. Not to be coin- 
pared wills articles built for price only. 

OUR SPECIAL SHIELDED 
TRANSFORMER 

B551-3% to 1 Ratio. 
Each $2.75' 
B552-6 to 1 Ratio. 
Each $2.75 

The sense high grade style 
of transformer as above, en- 
closed in a metal case which 
completely shields it from --! 
any outside magnetic influ- 
ences. Very attractive appearance and sturdy 
construction. Free from howling and local 
disturbances. 
THORDARSON AUDIO FREQUENCY 

AMPLIFYING TRANSFORMERS. 
8232 Ratio 3% to 1. 
Each $3.40 
B233 Ratio 6 to 1. 
Each $3.80 

Recognized by leading radio 
engineers as the best bal- 
anced and most efficient traps - 
former. Correct characteris- 
tirs for any standard tube. 

Wonderful results without distortion on one, 
two or three steps. Plainly marked binding 
post connections on bakelite panel. 
OTHER STANDARD BRANDS AUDIO 

FREQUENCY TRANSFORMERS 
Fresh, clean stock in original containers. 

B553 Acme. Each $4.45 
B554 Côte. Each 4.45 
8555 Federal. Each 4.45 
B712 Radio Corp. Each 6.40 
RADIO FREQUENCY AMPLIFYING 

TRANSFORMER 
8560 For 201A or 301A 
Tubes, $1.70 
8561 For 199 or 11 or 12 
Tubes 1.70 

Due to its special design this 
transformer will produce wonder- 
ful results In any type of regular 
or reflex radio frequency circuit. 
While low in price we believe it equal or 
superior to higher priced transformera. Per - 
feet for one, two or three stages. Compact, 
convenient form, easily mounted. Range 175 to 
000 meters. Try ft. If you are not satisfied 
return it and get your money back. 
OTHER STANDARD BRANDS RADIO 

FREQUENCY TRANSFORMERS 
8562 Dubiller. Each $4.45 
8563 Coto. Each 4.45 
8564 Rasta. Each 4.45 
B565 Acme. First stage. Each 4.45 
B566 Acme. Second stage. Each 4.45 
B567 Acme. Third stage. Each 4.45 
8714 Radio Corp. Each 5.95 
8995 All American. Each 3.75 

LONG NOSE PLIERS 
8970 Price 95e 

The Isaudiest pliers 
for radio work. Made 
of fine hardened steel. 
Length, 5 inches. 

DIAGONAL JAW NIPPERS 
B972 Price $1.05 
For fine electrical work. 
made of hardened steel. 
length 5 Inches. 

HI SUPER BLOW TORCH 
8544 Each 39e 

Burns denatured alcohol. Vest pocket 
size. Blowing on tube produces a hot 
pointed flame. Lights with a match. 
Works fast. Burns 10 minutes on 

Jflllhmg. Easy to solder joints to hard 
places. 3 inches high. 74 inch cylinder. 
Long rubber tube. Matures fine joints 
with Tinol listed above. 

e ;, FOUR -IN- 
ONE 'an SCREW - 

8974 Each 55e DRIVER 
Especially suitable for radio work. Will han- 

dle any size screw used. Smaller drivers nest 
Inside larger one and are held in place with 
screw cap. Made of steel, nickel finishes]. 

NEUTRODYNE TRANSFORMERS 
B571 Per set of three $4.95 

An air core transformer for use in neutro- 
dyne method of reception. Can also be used 
for tuned radio frequency or as a filed coupler 
with condenser across secondary. Proper design 
for results and efficiency. Green silk windings 
on bakelite tubes with adjustable mounting 
hrackets to fit most any condenser. 

PANEL MOUNTING VARIABLE CONDENSERS 

These are especially high grade condensers 
and we guarantee them to be mechanically and 
electrically perfect. Fine polished end plates of 
heavy bakelite. Shafts ya Well diameter. 
Sturdy, heavy aluminum alloy plates perfectly 
spaced to insure smooth, even, reliable capacity. 
Our low prices save you money. These con - 
ensers are of the very best make and are not 

compared w con- 
densers offered. W 

inferior, 
We e guaranteethemto please 

you or your money hack. The vernier style has 

I fl nest tuing a nntrolled 
plate which permits of 

REGULAR STYLE VERNIER STYLE 
B815 -3 plate 79e Including Dial and Knobs 
8816 -5 plate 97c 
B814 -11 plate .00021 mnfd $1.32 8825 -14 plate .00025 mad. 
B813 -21 plate .0005 amid 1.43 8824 -20 plate .0005 amid. 
8812 -43 plate .001 mfd 1.73 8826 -16 plate .001 mid. 

$2.45 
2.85 
3.15 

NEUTRALIZING CONDENSERS 
8572 Per set oC wo t 40e 

Simple, inexpensive, effective precision type. 
Micrometer adjustment is attainable. Easily 
wounted in circuit. 

ENCLOSED VARIABLE 
CONDENSERS 

One of the best made con- 
densers. Rigid, accurately 
spared aluminum plates. For - 
transparent case. 
Knob and pointer. Clear 
transparent case. 
8806 43 plate .001 Mfd.$2.80 
8808 21 plate .0005 Mfd. 2.4r 

THE BARAWIK CO. Chicago's Original 
Radio Supply House 
Beware of 1 mitaters 

102 South 
Canal Street CHICAGO, ILL. 
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WITH BARAWIK STANDARD RADIO GOODS 
VACUUM TUBES 

Standard Brands--Cunningham lta- 
diotron. Every one guaranteed new 
and perfect. We will ship brand la 
stock unless you specify otherwise. 

B105 Detector, TTV200 0300 Ea.$4.30 
B 11 Amplifier, UV201A C301A 5.95 
BI18 5 Watt Transmitter 7.70 
B107 WD11 Cll. Each 5.95 
8101 WD12 1'12. Each 5.95 
B102 T!V199 0299. Each 5.95 
B104 TTV199 Adapter fits 199 tube 
to standard socket 

B 108 WDPI i Socket. Each 
B109 WD1 I Adapter. Each 

STANDARD TUBE 
0140 Each 39e 

Sfoddded of genuine reel 
brawl hakelite. Binding post 
connections. For table er 
panel mounting. Neat and 
strong. 

42e 
35c 
48c 

SOCKET 

METAL TUBE SOCKET 
B146 Earls 42e 

A strong durable socket for 
panel or table mounting. 
Metal tube and base. Plain- 
ly marked binding post con- 
nections well insulated. 

TWO AND THREE GANG SOCKETS 
These sockets 
make it easy to 
b u i l d detector 
a n el amplifier 
units and make 
a neat, compact 
wnrkmanllike job. Perfectly made of high grade 
materials. Quickly mounted on panel or base. 
B 147 Two -gang socket 95c 
B149 Three -gang socket 1.30 

199 SOCKET 
B 145 Each 49e 

Mouthed of high insulating 
material. Sponge rubber base 
Prevents ringing in tube. Plainly 
marked binding post connections. 
Neat and compact. 

FILAMENT CONTROL RHEOSTATS 
B 132 6 ohm. Each 45e 
13129 211 ohm. Each 52e 
6131 30 ohm. Each 59c 
B 135 6 ohm Vernier 95e 

Best grade. Will give real 
service. Durable and lasting. 
High heat resisting base, diam. 
21/2 in. Tapered polished black knob 162 in. 
diam. 

POTENTIOMETERS. Match above rheo- 
stats. same high grade construction. 
B151 200 ohm 79c 
8152 400 ohm 79e 

SUPERIOR RHEOSTATS 
B153- 8 ohm. Each 
B154-20 ohm. Each 
8155 -30 ohm. Each 

The finest rheostat. Smooth, even 
action. Best design, best work- 
manship. Supplied with attractive 
dial and knob. A rheostat for 
high grade sets. 

69e 
76e 
83e 

l'OTIsNTIOMETERS to match above rheo- 
-t ds, with dial and knob. 
8156 -375 ohm 98c 

QUICK ACTING VERNIER 
RHEOSTAT 

6124- 6 ohm 79e 
6125-15 ohm 88e 
B126-30 ohm 99e 

Vernier adjustment at every 
agree of resistance. Pushing 
sash in turns off the filament. 

THREE INCH DIAL 
B923 For 3 -10 inch shaft 
Each 19e 
B924 For '4 inch shaft. 
Each 19e 

A handsome neat looking 
dial moulded in one piece of 
polish eel hie elf composition. 

180° scale marked 0 to 100 finely engraved in 
contrasting white enamel. Diameter 3 inches. 

TWO INCH DIAL 
13921 For 3 -16 inch shaft. Each 16e 
8922 For '/a inch shaft. Each 16e 

A handsome dial moulded in one 
piece of polished black composition. 
270° scale marked 0 to 100 finely 
engraved in contrasting white enamel. Fine for rheostat or switch control. Diameter 2 
inches. 

BAKELITE DIALS 
8931 -2 in. Diam. for 3 -16 
Inch shaft. Each 32c 
B932 -2 in. Dlain. for 1/2 inch 
shaft. Each 32c 
B933-3 in. Diam. for 3 -16 
inch shaft. Each 33c 
8934 -3 in. Diam. for 1/2 inch 
haft. Each 33e 

B935-4 in. Diam. for 1/2 inch 
shaft. Each 40e 

Moulded in one piece of genuine bakelite in 
polished black finish. Finely engraved scale in 
contrasting white enamel. Sure grip knob that 
fits the fingerà. Higher grade dials for goof 
sets. Sizes match perfectly. 

COMPETITOR JACKS 
B387 Open circuit. Each 27c 
B388 Two circuit. Each 35c 

Well made, durable smooth working, nickel 
finished frame. Well insulated. 

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES 
PRESERVE THESE PAGES -ORDER FROM THEM AND SAVE MONEY 

FAST SERVICE -TRY US AND BE CONVINCED 
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 

OUR GUARANTEE PROTECTS YOU -We handle only the best goods carefully tested and 
checked by expert radio engineers. You are assured of getting guaranteed apparatus that will 
give superior results. And while ou goods are best. our prices are lowest. Our goods equal 
or surpass the claims we make for them. We do not attempt to deceive or mislead. Our repu- 
tation for fair dealing is our most valued asset. 

HOW TO ORDER -Write your Order plainly, state Article Number, Description and Price of 
items wanted. Send Postoffiee or Express Money Order, Certified Check or Bank Draft for 
Total of Order. Prompt Shipment is assured when these directions are followed. 

VERNIER DIAL ADJUSTER 
B941 Each 19e 
Easily installed at edge of 

dial, gives finest vernier ad- 
justment of condenser or in- 
ductance. A great. value. 
Polished black knoll. 

ENCLOSED DETECTOR 
One of the finest crystal 

detectors on the market. 
supersensitive galena crystal 
enclosed in heavy glass 
shield. Quick, positive ad 
justment. Brass parts pol- 
ished nickel finish. 
B730 Each 89c 

GALENA DETECTOR 
Easy fine adjustment. Crys- 
tal mounted in cup. Mould- 
ed base and knob. Brass 
parts polished nickel finish. 
:in unequaled value. 
B732 Each 59c 

DETECTOR PARTS 
8725 Price set...23e - - - - -- 

All metal parts for 
crystal detector. No 
base included. Easily 
assembled. Polished 
nickel finish. 

SUPERIOR RADIO JACKS 
Finest grade jacks. - 

Improved design. 
Hest materials. Phos 
phor bronze springs. 
Silver contact points. 
Nickel finish. Mom on panels 3 to % in. 
thick. 
B390 Open circuit. Earls..... 38c 
B391 Closed circuit. Each 46c 
B392 Two circuit. Each 55c 
B393 Single circuit filament cent 59c 
8394 Two circuit filament cent. 76e 

SUPERIOR VARIABLE GRID 
RESISTANCE 

8 167 Each 80e 
8168 Witt .001125 Con- 
denser 95e 

Eliminates hissing. clari- 
fies s t g n a 1 s. Capacity 
smoothly varied from 0 to 6 
megohms by half turn of 

knob. Easily mounted or any panel. 

TUBULAR GRID LEAKS AND 
CONDENSERS 

Very convenient. Permit 
of quick change of leaks 
or condensers of varying 
capacity. Cut shows leak 
mounted. Leaks and con- 
densers have same appear- 
ance. Each part priced 
separately. 

B849 Grid Leaks. Each 18e 
RESISTANCES -1/2, 1, 11/2, 2, 3, 5, 7 and 

10 megotnns. Specify which size is wanted. 

B831 Grid and Plate Condemers. Each...39e 
Capacities-.00025, .0001 .00025. .0005 mfd. 

Specify which size is wanted. 

MOUNTINGS 
Bakelite hase. Spring clip contacts. 

B840 Single mounting. Each 29e 
8842 Double mounting. Each 49c 
B844 Triple mounting. Each 69e 

HYDROMETER 
B190 Each 48c 

Accurately tells you the condition of your 
storage battery. Helps you keep your battery 
in better condition. 

SWITCH LEVERS 
Very neat polished black com- 

position knob. Exposed metal 
parts polished nickel finish. Fit- 
ted with panel bushing, spring 
and two set nuts. A high grade 
switch. 
B381 lia in. Radius. Each 15e 

SWITCH LEVER STOP 
Brass polished nickel finish. 
B386 -Dozen 18e Hundred $1.05 

CABINETS 
Fine looking cabinets 
solidly built. Elegant 
hand rubbed finish. 
You will be proud of 
your set mounted in 
one of these cabinets. 
Hinged tops. Front 
rabbeted to take 

panels. Panels not included. Prices are trans - 
Pnrtation paid. 

Panel 
Size 

Inside Dimensions 

High I Wide I Deep 

Art. 
No. 

Price 
Each 

7" 61/a ' 
6s106x 3á" 14:: 
7x14" ójá" 136á" 
7x18 63á" l7já" 
7x21" 61/2" 20 t/y 
7x24" ójá" 2:11/2" 
0x14" 81/2" 131/2" 

12x14" 111/2" 131/2" 
12x21" 111/2" 201/2" 

7 
7' 
7 , 7" 

10" 
10" 
10" 

B420 
8422 
B423 
6426 
8425 
8429 
8428 
8430 
8432 

$2.35 
2.75 
3.35 
3.75 
3.85 
4.65 
3.55 
4.65 
5.45 

RADIO "BAKELITE" PANELS 
Notice our very low prices on this One quality 
material. We supply genuine Bakelite, Con - 
densite Celeron or Formica. all of which are 
materials with practically identical mechanical, 
chemical and electrical properties. Machines 
well without chipping. Won't warp. Water- 
proof. Highest mechanical and dielectric 
s trength. Attractive natural polished black 
finish which can be sanded and oiled. 

Panel 
1A thick 3 -16" thick 14" thfek 

Size Art Art Art. 
Inches No. Price No. Price No. Price 
6x7 B450 $0.50 8460 $0.75 6470 $0.98 
6x101 /2 8451 .75 6461 1.11 B470 1.47 
7x14 B458 1.20 B468 1.80 8478 2.40 
7x18 8453 1.55 6463 2.30 8473 3.10 7x21 8457 1.78 B467 2.65 

6477 3.60 7x24 B459 2.10 B469 3.10 
9x14 8454 1.60 B464 2.30 B474 3.10 

1.2x14 B455 2.10 B465 3.10 8475 4.15 
12x21 B456 3.15 8466 4.65 B476 6.20 

PLATE CIRCUIT "B" BATTERIES 
You can malte real savings 
on these batteries. Don't 
pay more. We guarantee 
them to equal any on the! - 

market regardless of price. ' 

Absolutely uniform. Extra 
long life. 
B I60 Signal Corps type, 
small size. 15 cells, 221/2 volts. Each. .$1.05 
B184 Variable Large Navy size, 6%x4x3 inches 
5 taps, giving range from 16% to 22% volts in 
1' volt steps. Each $1.95 /a 

8188 Combination Tapped 45 volts, 30 cell, 
13x4x3 battery. Tapped to give 45, 22%. 81. 
191, 18 and 16'z volts. Handles both tie - 
tector and amplifier tubes. Each $3.75 

"B" BATTERY METER 

8189 Each 98c 

Reads 0 to 50 volts. Accu- 
rately tells you the exact con- 
dition of your B Battery. Con- 
venient watch size. Polished 
nickel case with wire lead. 

STORAGE "A" BAT 
A very 

TERY 
high grade 

battery made especial- 
ly for radio service. 
Guaranteed for three 
years. l'roperly cared 
for will give many 
more years of service 
for filament lighting. 
Made of best new ma- 
terials. Full capacity. 
Tite best battery buy 
on the market. Try 
one of these batteries 
on your set for In 

days. If at the end of that time you are not 
fully satisfied with the battery return it and 
ive will refund the purchase price. 
8194 6 volt, 40 ampere size. Each $10.75 
6196 6 volt, 811 ampere size. Each 13.25 

HOMECHARGER 
BATTERY CHARGING RECTIFIER 

Charge your battery at home over 
night for a few cents. Simply con- 
nect to any 110 volt 60 cycle light 
socket, turn on current and rectifier 

does the rest automatically. Will 
work for years with- 
out attention. Simple 
connections. Gires a 
tapering c h a r g e 
w h i c h batteries 
should have. You 
can malte it 

au 

profit charging your 
friends' auto bat- 
teries. Long connect- 
ing cords with pair 
of battery clips. 

Prices are Transportation Paid. 
8201 For 6 volt battery $12.95 
13203 For 12 volt battery 12.95 

BATTERY CLIPS 
8198 Two for 28e 

Clip onto storage battery 
terminals, lead coated. Make 

positive non -corrosive contact at all times. 

WIRE CONNECTING CLIPS 
8199 Per dozen 30e 
Small connecting clips for quick- 
ly fastening leads onto binding 
posts, etc. Handy and useful. 
Every radioist should have at least a dozen. 

INDUCTANCE SWI7 
B385 Price including 
knob and dial ....$1.29 

Mounts switch points 
and contact lever behind 
panel. Only one hole 
needed to mount. 15 
switch points. any num- 
ber of which may be 
used. Smooth wiping contacts 
ered knob. 

9ttrac Ive tap- 

SUPERIOR INDUCTANCE SWITCH 
8386 Each 79e 

Quickly and securely 
mounted by drilling one 
hole. Only knob and 
pointer show in front of 
panel. Connections can 
be soldered before fasten- 
ing switch, making as- 
sembly much easier. Metal 

Bakelite knob and supporting Parts nickeled. 
base. 

BARAWIK QUALITY HEADSETS 
B770 Per Set, 2000 ohms $3.25 

These headsets have proven on rigid tests to be one of the very 
best on the market. The tone quality is excellent with an un- 
usual volume. Skilled workmen make them from only the best 
selected materials. The receiver cases are fine polished finish 
with polished black ear pieces. Fabric covered head band com- 
fortably and quickly fitted to the head. Supplied with 5 -foot 
cord. These sets were designed to sell for much higher prices 
than we ask, and at our price are a 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 suit 
you we wí11 cheerfully return your 

in 

money. 

STANDARD BRAND HEADSETS 
ch 
B752 Murdock 58, 3000 

4.20 

ohm 4.95 
6764 Frost, 2000 ohm 4.20 
8766 Frost, 3000 ohm 4.85 
8758 Western Electric 9.50 

8754 Baldwin Type C with 
universal jack plug $11.75 
8756 Red- head,3000 ohm 5.78 
8768 Brandes, 2000 ohm 5.35 
B769 Brandes, 3000 ohm 6.95 
B751 Murdock 58, 2000 

SWITCH CONTACT POINTS 
Brass polished nickel finish. All have 

æiá in. long size 6 -32 screws and two 
nuts. All prices the same. 
Dozen I8e Hndred $1.05 

Order by Article Number. 
B360 Head, Y. in.; Diam. j in. High 
6362 Head, 3 -16 in.; Diem. '/a 'in. High 
B363 Head. 3 -16 in.; Diem. 1 -16 in.High 

Solder Lugs to Fit Contact Points 
Also for connecting wires to bind - 

ing posts, etc. 
&-.5 

- 

B365 Dozen 8c Hundred 30e 
BINDING POSTS 

Brass, polished nickel finish. 
Washer and 6 -32 in. screw 
extending % in. 
8370 Large size - barrel 
and knob sA in. long, 
dozen 85e 
B372 Smaller size - barrel 
and knob 9 -16 in. long, 
dozen 70e 

VARIABLE GRID LEAKS 
8160 Standard style ....Bic 
BIGI De Luxe style with ex- 
tra heavy screw top finely fin - 
shed 32e 

Pencil mark type for panel 
'taunting. Resistance may be varied exactly as 
eeded. 

gibe 
GRID CONDENSERS 

B162 Well insulated. Paper cov- 
ering. Each 8e 
8163 Highest grade. Mica In- 
'dated. Polished nickel case. 

Each 23e 
Fit over posts of above leaks. The combina- 

tion makes an efficient unit. Cap. .00025 mfd. 

SUPERIOR RADIO PLUGS 
B395 With set screws 
for fastening cord. 
Each 35c 
B397 Two -way - takes 
two pair any style cords 
Each 59e Highest grade plugs. Fit any standard jacks. Polished round barrels. 

THE BARAWIK CO Chicago's Original 
I Radio Supply House 

Beware of Imitators 
102 South CHICAGO, ILL. Canal Street 
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ä2r Science and Invention for October, 1923 

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

Please send FREE and without 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, Starters, Lighting 
and other electrical equipment on automobiles, motor boats, airplanes, 
etc. 

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

New York 
Electrical School 

29 West 17th Street, New York 
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N- ew" :-ci 
By GERNS 

ITIS issue of SCIENCE AND INVENTION wit- 
nesses an important and far reaching innovation, not 
only in the magazine field, but in the technical press 
as well. For some time we have felt that SCIENCE 
AND INVENTION was not fulfilling its mission 

as it should. When this magazine was first established in 
1913, as the ELECTRICAL EXPERIMENTER, it was a 
highly technical magazine and its circulation reached a fig- 
ure of not more than 100,000. The reason for this was that 
there are only a limited number of technical -scientific read- 
ers in the country who can support such a magazine. Con- 
sequently in 1920 the magazine broadened its scope and 
changed its name to SCIENCE AND INVENTION. 
Sometime previous to the change of name, the magazine had 
not been strictly electrical nor strictly experimental. It had 
been found necessary to embrace other scientific lines in 
order to satisfy the demands of its readers. Then when the 
magazine became known as SCIENCE AND INVEN- 
TION, the circulation quickly jumped 
up close to 200,000 copies in 1921. The 
reason, of course, was that more read- 
ers were interested in the sort of mat- 
ter we published at that time and the 
material we have been publishing ever 
since. 

But recently we have been aware 
that we could give our readers more 
for their money. Along the old and 
established line of publishing, we 
printed illustrations and lengthy ar- 
ticles. Often it was necessary to re- 
duce illustrations to such an extent 
that they did not show up very well. 
This was necessitated by the fact that we had to run so 
much text. 

A diligent canvas among many readers of SCIENCE 
AND INVENTION tended to show that few people actu- 
ally read the articles. Most of them studied the illustra- 
tions and read the captions. We point with pride to our 
illustrations and particularly to the technical ones. We have 
been fortunate to secure artists who know how to illustrate 
difficult subjects in such a way that words really become 
superfluous. 

Moreover, in these days, people do not wish to read if they 
can help it. A picture or illustration correctly made can 
tell a story more eloquently than 5,000 words. That is one 
of the reasons why motion pictures have been so eminently 
successful ; pictures, a few titles, and the story is told far 
better than any book could do it. 

Bearing these things in mind, we have come to the con- 
clusion that the world really needs an entirely riew sort of 

111114111111 1111 1111111111111 
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ACM 

magazine. The answer is simple. Nothing but pictures, 
with captions, to explain the story. The result is the new 
SCIENCE AND INVENTION now in your hands. The 
editorial policy remains exactly the same as before. No 
changes have been made as you will notice. Instead, we 
are offering three to four times as much material as we 
have ever offered before. All of Our departments, 
as you will note, have been reduced to pictures and captions, 
with the exception of our scientific fiction stories which for 
the time being will run on as usual. The reason is that the 
average man or woman does not wish to laboriously wander 
through miles of text of scientific facts, which means con- 
centration and study. With fiction, however, this does not 
hold true because fiction is an entertainment ; it does 
not require study. On the other hand, we have tried to 
reduce all scientific matter to entertainment instead of 
study. As to how successful we will be in this issue 
and subsequent ones, you are the sole judge. At any 

rate, we believe there is a very large 
public interested in scientific matters 
and if such matter can be presented in 
an easily digestible form, it will, we 
hope, be welcomed by the multitude. 

If we make it possible for the man 
in the street to absorb scientific knowl- 
edge without headaches and without 
trepidation, we believe we shall have 
accomplished a distinct service to hu- 
manity. To the average man, Science 
means a musty book, sealed with 7 seals 
The average man will have none of it. 
If on the other hand we can show 
your mother, your wife, or your chil- 

dren that Science is a most interesting subject of which 
every one in all walks of life should know more, then we 
believe we shall have achieved our goal. 

Science in all its phases, is the most wonderful thing 
that the world has ever known and it is just beginning to 
come into its own. Not so very many years ago, men 
were burned at stakes and murdered for inventing or 
thinking up something new. Today the scientist is glori- 
fied. Science touches every one of us in one way or an- 
other, and is regulating and running our very lives. Sci- 
ence and invention are the direct causes of our huge for- 
tunes, our great industries and the greater part of our 
national wealth. It will be our purpose to disseminate such 
scientific knowledge, not only :_) a palatable manner. but in 
a way that "he who runs may read." 

In conclusion, may we ask a personal favor of you? 
Please write and tell us frankly how this first issue of the 
new SCIENCE AND INVENTION strikes you. 

THE GOLDEN AGE OF 
SCIENCE 

is now symbolized by the golden 
cover of SCIENCE & INVEN- 
TION. Beginning with this issue, 
SCIENCE & INVENTION will 
have a golden cover every month. 
LOOK FOR THE GOLD 
COVER! 

,,,,,u,,,,,,.111.,1.111,1111111,1111,1,,,,,,, 1 
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A Whir:_. of Merriment 

Fir 

4.0 

:. +' á 
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TOP 
VIEW 

The Above Illustration Shows a Top View of the Revolving Wheel. The Vanes, or Propellers in the Center Forcing the Air Through Help in the Ascent and Operate as a Cushion 
in the Descent. Coming Down the Tower, the Motors Are Used Only to Break the Speed as the Wheel Nears the 

Bottom. 

Ni,,',EALL SIN,S 
,EAR 

-'\GK CROSS SECTION 
VIEW 

A Cross -Section of the Wheel Shows the Hub Which Rise, 
on the Tower. Motors Attached to it Work Into the Geat- 
ways on the Side of the Column, Raising and Lowering the 
Wheel. Two Other Motors Furnish Power to Drive the 
Wheel in its Circular Motion. The Wheel Itself Rests on 

the Hub on Ball Bearings. 

This New Amusement Device, Designed by an English Firm. is Guaranteed to Give All the Thrills of the Loop- the -Loop and a Merry -Go -Round Travelling at Sixty Miles an Hour Combined. The Merry- Makers Get Aboard the Rim of the Great Wheel While it is at Rest at the Bottom of the Tower. 
A Signal is Given and the Wheel Starts to Rotate. As the Speed of Rotation Increases the Wheel Rises Higher and Higher Into the Air. The Speed Upward Also Increase, 
as the Wheel Reaches the Top. At the Peak of the Tower the Wheel Continues to Whirl. Then Begins the Downward 
Ride. Starting at a Fairly Easy Pace at the Top, it is Dropping Fast Enough to Make One's Hair Stand on End Before it Reaches the Bottom, and All the Time the Wheel 
is Whirling. The Passengers May Stand on the Revolving 
"Board Walk" Built on the Edge of the Wheel or Stay in 

the Cabins. 
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How Trb.q vie 5et F 

SIDE VIEW 
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4111. 
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Plan and Side View of the False 
Buildings, or Sets, Erected Atop 
Los Angeles Skyscrapers on 
Which Harold Lloyd Did His 
Hair Raising Stunts in "Safety 
Last." Since the Camera Takes 
Everything as Nearly a Flat Sur- 
face, the Film Thoroughly De- 
ceived Onlookers. Harold Acted 
His Part in Perfect Safety. Most 
of the Time. Three Different 
Buildings Had to Be Used in 
Order to Get the Correct Height 

Effect. 

TOP VIEW 

The Above Excerpt from Harold 
Lloyd's Thriller, "Safety. Last," 
Gave the Audience a Little Chill 
Because They Thought He Was 
Four Stories Up with Nothing But a 
Thin Finger Hold Between Himself 
and the Pavement. In Fact, He 
was Only Nine Feet Above the 

Roof of a Three-story Building. 

The Sketch (lbght) Shows How the 
Producer Utilized the Fact That the 
Camera Tends to Take Everything 
as a Plane. The Camera's Field of 
Vision Was Set So That the Prop- 
erty "Set" and the Real Building 
Upon Which it Rested Ran Together 
and Gave Ale Audk 1..x a View of the 

Street Blow. 

Three Bad_rags Had to be Used 
in the Productkn Gain the Height 
Illusion Propeaiy. The Picture Be- 
low was Takes Atop a Seven Story 

GM:e B_ilding. 

'4» 

Th Background Here is the Same as in 
the View Across the Page. Note How 
Clever:y the Location Was Selected so the 
Fa_se Building Would Line lip With the 
Otner Buildir.gs on the Street. The Sketch 
(Left) Shows How an Offset Corner Was 

Necessary. 

For the Last Part of the Thrilling Climb 
a Two-Story Replica Coping and Roof 
Were Erected on a Twelve Story Building. 
It Had to Be Set in Only Eight Feet 
from the Edge of the Supporting Building. 
But with a Fall of a Little Less Than 
15 Feet Possible There Was Little Dange 

, 
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In the Motion Picture The Satan's 
Paradise" a Complete Expose of Tricks Practised by Mediums is Given. This Picture Was Made in Accordance with 
the Dictates of a Detective from Scot- 
land Yard, Who Was Active in the In- 
vestigation of Spirit Mediums in Eng- 

land. 

In Picture Shown Above the Me- 
dium is Outside of Her Dark Cabinet 
and is Just About to Suspend a Horn 
from the Stand Shown on the Table. 
The Anxious Mother is Expecting News 
from Her Son Reported Missing at the 
Front During the World War. In Her 
Quest for Knowledge Regarding Her 
Son, She Meets Many of the Imposters 
Who Are Caught in the Acts Illustrated 
Here. For Instance, a Message is 
Written Upon a Sheet of Paper and 
Placed Between Two Slates Which Are 

Bolted Together. 

The Detective Shown at the Right in 
Picture No. 3 Discovers That the Slate 
Slides Out of its Holder, Permitting 
Access to the Message Without Neces- 
sity of Removing the Bolts, Which Hold 
the Two Frames Together. In the Photo 
Below the Method of Delivering a Mes- 
sage to a Medium in the Dark Cabinet 
is Shown. Note the Stick with the 
Message at the End Passing Beneath 

the Medium's Skirt. 

..bore _I ea ve me, 
Jhfother; "---__-- 

is a;tr,rtri. ,.. -- - 
- -------------_._ 

_. 

eL-etyt.hiPq 2n 

aio' °v - 
t11% ilr=!IC=tI/da\--UyÌl% 

uitli UIt í1i11 =¡' 1Y 

In Photo 2 Shown Above, What Ap- pears to be a Sound Coming from the Horn on the Stand is in Reality a De- ception. The Medium Having Read the Message Delivered to Her, as Per Pic- tures 5 and 6, Answers by Talking Through the Megaphone Held by Her Within the Cabinet. This Horn is in Line with the Horn Outside of the 
Cabinet. 

And Yet People Would Have Us Believe that Communication with the Spirit 
World is a Possibility. There Are 
Many Amongst Us Now Who Are Thor- 
oughly Convinced That Communication 
with the Deal is Possible, and Tell us 
Stories of Remarkable Effects Which a Medium Has Produced. We Have Open- 
ly Challenged Each and Every Medium 
in the United States and in Other Coun- 
tries to Come Forward and Give Us 
One Authent:cated Phenomenon, One 
Instance Wherein a Disinterested Com- 
mittee Will State that Communication is 
Established Beyond Doubt, While Our 
Investigators Are Present. The Number 
of Mediums Willing to Accept Our 
Challenge (Which, if Conditions Are 
Lived Up to, Would Mean $11,000 to 
the Medium, Who May, However, Com- 
pete for Any of the $1,000 or $5,000 
Prizes), Were Conspicuous by Their Ab- 
sence. So If You Have Any Friends 
Who Claim the Powers of a Spiritist, 
Just Inform Them That We Are Will- 
ing to Pay a Good Price for an Authen- 

tic Manifestation. 
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mke Sphratuallists 

A Detective Investigating Spiritual Me- 
diums Concealed Himself Behind the 
Trap Door, Which the Would -be Spirit 
is Opening in Photo No. 6 Above. Here 
He Saw How the Famous Medium Man- 
aged to Materialize the Spirit of a De- 
parted Relative. The Human Spirit 
Walking Very Quietly on the Thickly 
Carpeted Floor Entered the Spirit Cab- 
inet by Sliding Beneath the Curtains. 

In the Photo Below the Medium Has 
Taken Advantage of a Very Clever De- 
ceptive Means. Having First Secured 
a Picture of the Beloved and Departed 
Son, He Takes a Photograph of This 
Picture Producing a Negative, and 
Makes a Glass Positive from It. This 
Positive He Places Under a Glass Sheet 
in the Developing Table. When the 
Mother Visits One of the Seances She is 
Told to Bring Her Own Plate Packed 
in Her Own Plate Holder With Her. A 
Picture of Her is Taken with Her Own 
Camera Placed in the Medium's Studio. 
The Mother Then Takes the Exposed 
Plate in its Holder into the Dark Room, 
and She Herself Places it into the De- 
veloping Bath. On a Pretext That One 
of the Chemical Bottles Have Been Dis- 
placed. the Medium Covers the Glass 
Developing Tray with a Sheet of Black 
Cardboard, and Turns on the Light in 
the Room. At the Same Time He 
Causes a Lamp Beneath the Develop- 
ing Table to Light and Produces an 
Effect Exactly Similar to Contact 

llPó fitN7fql! iL 11 
itrS'ia'\ ïÌ Cÿlue iin1ri . n m111,ImOn1lAñTi 
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Printing. Needless to Say the Image 
is Reproduced on the Plate. This IS 

Further Shown in Fig. 10. 

The Spirit Form (a Draped Assistant 
Covered with White Gauze Previously 
Dipped in Phosphorescent Paint), Hav- 
ing Entered the Dark Cabinet Where 
the Medium is Bound Both Hand and 
Foot, Takes Its Place Behind the Me- 
dium, and After the Curtains Have Been 
Opened, the Spirit Form Glides Softly 
Out of the Cabinet Almost Within Grasp 

of the Spectators. 

In Photo 8 Shown at the Left, the 
Mother in Search of Information Re- 
garding Her Son Has Written a Ques- 
tion on a Slate. This Slate is Covered 
with Another. The Medium Then Takes 
it from the Victim's Hand, Raises it 
High Above Her Head, and Tells Her 
to Stretch Her Hands Up for it. In 
Doing So an Assistant in Back of a 

Would -Be Picture, Makes a Rapid E-- 
change of Slates, and the Poor Self - 
Deluded Individual Receives Her Answer 
to the Question, Not Knowing That 
There Has Been an Exchange Made, 
Because She Does Not Believe That 
Deception Can Be Practised in Such a 

Short Space of Time. 

In the Photo Below, Fig. 10, is the 
Finished Plate Produced by the Method 

Outlined in Photo 9. 

531 

www.americanradiohistory.com

www.americanradiohistory.com


er Char lat 
By A. TRIP 

WE HAVE HAD MANY LETTERS FROM OUR READERS REGARDING DR. ABRAM'S SUPPOSED ELECTRONIC CURES. WE GIVE OUR OPINION BELOW. 

An Abrams "Electronic Diagnosis" is Here Pictured in Detail. The Round Box on the Desk is the Dynamizer, Into Which Specimens of the Handwriting or of the Dried Blood of Patients Are Put. "Electromagnetic Earth Currents" Are Supposed to Enter This So- Called "Condenser" from the Water Pipe, and to Pick Up the 'Radioactivity" of the Test Specimen, Conveying the "effects of This Radioactivity" to the Little Square Box. the Rheostatic Dynamizer. The Latter is Officially Described as "an Amplifier, Which Greatly Intensifies the Energy." A Strange Amplifier, This!- Having Bu: Two Terminals, and Connected Into the Circuit in Series. The Other Two Instruments cm the Desk Are Rheo- static Ohmmeters, Which Record the Strength of the Energy in Ohms! The Examining Doctor is Shown Tapping the Abdomen of the "Reagent" for "Areas of Dullness," Miracu- lously Produced by the Energy Passing Through the Wire and Electrode Which the Reagent Holds Near His Forehead. Note the Astonishing Fact that the Reagent is Grounded by Two Footplates, Which Lead Right Back to the Water Pipe. Perhaps Dr. Albert Abrams Can Explain How He Gets a Flow of Current in a Circuit Whose R sistance is Enormous. 

The " Oscilloctast." Above -Abrams' Cure -all Treating 
Machine, Pictured Beside a Worn -out Dry Cell. The 
Cell, Picked Up from an Ash Heap, Was So Feeble 
That it Would Scarcely Run a Doorbell for More Than Two or Three Seconds. Yet This Old, Burst Cell Running Its Doorbell Was a Very Hercules of Power as a Generator of Electronic Oscillations When Compared with the Glorified Electric Buzzer Towering Impressively Above It. The Only Energy That the Oscilloclast Generates is Sound, Noise. Small Center Picture Shows 
How Abrams "Short- circuits" the Brain. "Brain Waves May Be Conducted Through Wires," Says Dr. Abrams. 

An Ordinary Piece of Wire Clipped tc Hair on Opposite Sides of tie Head Will "Short -_rjt" These Brain Waves. (Page 10d New Concepts of Diagnosis and Treat- ment by Dr. Albert Abrams). Above a Close -up View of the "Diagnostic Instruments." A -"The Wonderful Little Dynamizer," Which Abrams Pre- tends is a "Condenser." B -The Dynamizer Cut in Two, After the Cover - Electrode Has Been Removed. Note the Two Aluminum Electrodes Inside, Upon Which the Wrapped -up Blood Specimen is Placed. C -A Brow Elec- trode, with Rubber Rim to Prevent Metallic Contact with the "Reagent's" Skin. D -The Abrams Rheostatic Dynamizer. 
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This New Aerial Torpedo Which Follows the Trail of An Airplane As Ten- 
aciously As Does the Proverbial Bull Dog On the Trail of the Unhappy 
Tramp, Is the Invention of Dr. Sidney Morton Baruch. The Electrical Cir- 
cuits Shown in Schematic Form at the Left Serve to Show How the Various 
Resonators or Sound Detectors, Mounted in the Nose of the Aerial Torpedo, 
Act On Magnetic Relaya Which Open and Close the Circuits to the Magnetic 

Solenoids Controlling the Steering Rudders of the Device. 

The Aerial Battle Scene Shown Below in Full Activity Makes Clear Just 
How the Sound -Attracted Aerial Torpedoes, Once They Have Been Shot 
From the Earth, Follow the Plane With Deadly Accuracy. The Large 
Horns Shown in the Lower Right -Hand Corner Serve to Collect the Sound 
From An Airplane Toward Which They Are Trained, and the.. Pitch of This 
Sound Is Accurately and Quickly Measured. The Sound Resonators in the 
Aerial Torpedo to Be Fired at the Plane Are Then Tuned to the Particular 
Sound of the Craft to be Attacked -and Away It Goes On Its Winged 
Mission of Destruction. Every Airplane Has a Different Sound so That 

the Feasibility of this Scheme Seems Well Substantiated. 

The Detailed Drawing (Lower Left -Hand Drawing) of the Baruch "Blood - 
Hound of the Air" Shows the Liquid Air Storage Tanks and Super- Heater, 
Together With Liquid Air Turbine for Propelling the Torpedo, as Well as 
the Electro- Magnetically Controlled Rudders Actuated by Microphones At- 
tached to the Sound Resonators. If the Sound is Strongest from Below 
Then the Rudders Are Turned so as to Cause the Torpedo to Go in That 

Direction, and Vice Versa. 
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OOK over this is- 
sue of SCIENCE 

AND INVENTION 

and get acquainted 
with its new make -up 
and new ideas ex- 
pressed therein. Note 
particularly that here- 
after SCIENCE AND IN- 
VENTION will tell its 
scientific news primar- 
ily in pictures. In 
order to do so, the 
Editors must have the 
pictures in the first 
place. It being im- 
possible for us to col- 
lect all the material 
peirsonally, we have to 
rely upon our readers, 
not only for pictures, 
but for suggestions as 
to articles to illustrate. 
hence the prize con- 
test. 

Beginning with the 
January issue, SCIENCE 

AND. INVENTION will pay the sum of $1,000 
or more per month to its readers for one 
Year or longer, for pictures and ideas for 
illustrations. 

A study of this issue will show you what 
we are aiming to do. You will note that 
we are trying to malee difficult scientific 
subjects intelligible to the layman. In other 
words, we claim that any scientific subject 
can be told in pictures. 

If in the future you walk along the street 
and see something new that has not been 
described previously, send that idea to us 
with a .sketch, drawing, or photograph, or 
if', you cannot do either, just an explanation 
of the idea written in intelligible English. 
We will then make our own illustrations. 
For every such idea accepted, whether 
accompanied by a picture or not, we will pay 
a prize. BUT ALWAYS REMEMBER THAT THE 
IDEA MUST HAVE SOMETHING TO DO WITH 
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If Submitting Photographs -the Above Illustration 
Will Show How to Do It. 

the Way Articles Should Be Submitted. They Need 
However. 

SCIENCE OR INVENTION. Otherwise it can- 
not be accepted. 

The highest prizes will be awarded for 
the best suggestions considered from an edi- 
torial viewpoint. Second best, third best, 
et cetera, will be judged in a like manner. 
A long article is not necessary, nor desired. 
Illustrations should be accompanied by not 
more than 500 words, less if possible. If 
a good picture is to be had, and if you have 
no camera, it will pay you to borrow one or 
have a friend or professional take the pic- 
ture. 

What we do not want are ideas that have 
been published before, either by us or by 
some other periodical. We must have ori- 
ginal matter. 

If you know any new experiment ; a new 
wrinkle ; a new formulae ; write it up with 
a small sketch, and send it in to us. 

All such contributions sent to this Maga- 
zine, will be paid for in the form of prizes. 
Note particularly that every Department will 
pay a series of prizes for articles accepted 
for that department. Make a start now- 
perhaps you will win one of next month's 
awards. 

Some illustrations will require full pages; 
others will require only one column space 
2" high. But so far as the prizes are con- 
cerned, it makes no difference if the illus- 
tration which represents the idea is printed 
by us in large or small space. It is the idea 
that counts in all cases. In the event of a 
tie for any of the prizes the identical prize 
will be awarded to each contestant so tying. 

A small illustration has just as good a 
chance to win a prize as a large one. Every 
illustration will be accompanied by the name 
of the author. Prizes will be published 
every month in SCIENCE AND INVENTION. 
We have so many and varied departments in 
SCIENCE AND INVENTION that it will be very 
easy to win. 

A few good examples of "How to do it" 
are shown on this page. Of course, we do 
not publish the illustrations or the entire 
text as submitted. Illustrations are redrawn 
by our artist and the text "boiled down" 
into a caption. 

When submitting an idea, be just as brief 
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as possible. A few 
little free hand sketch- 
es are often better 
than 500 words. 

Rules of the Con- 
test : 

1: No article must 
be any longer than 
500 words. 

2: Contestants may 
send in more than one 
contributions there is 
no restriction as to 
number. 

3: All entries must 
be executed in type or 
ink ; no penciled mat- 
ter is eligible. Always 
make sketches on a 
separate sheet o f 
paper. 

4: All entries un 
which no prizes have 
been awarded, will be 
returned to contestants, 
providing return post - 
age is attached. 

5: All prizes arc 
id monthly, upon publication. 
6: Address all entries to Editor, SCIENCE 

ND INVENTION, 53 Park Place, N. Y. City. 

$12,000 or More 
in Gold! 

LIEN CE AND INVENTION 
magazine, beginning with the 
JANUARY issue, will pay prizes 

of $1,000 or more a month, or $12,000 

for the year. 

88 monthly prizes will be given as 
follows : 

FIRST PRIZE $100.00 

2 PRIZES of $50.00 each 
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The closing date for all prize con- 

tributions will be the 15th of the month 
preceding date of issue, i.e., 15th of 
November for the January number; 
the 15th of December for the Feb- 
ruary number, etc. All manuscripts 
must reach us by this time of the 
month for the respective issue. 
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KAIETEUR FALLS WAS/IN:1ON MONUMENT. 

741 FEET 550 FEET 

Kaieteur Falls, a Great Unharnessed Giant to Engineers and a God to Poets. the River Slopes Off 81 Feet More in the Thousand Feet Below Kaieteur. 

Lies in the Heart of British Guiana and in the Superb Beauty Becoming the The Potaro River. Which Tumbles Over This Drop. is 369 Feet Wide, and 

Greatest Waterfall in the World, Serenely Rolls Its Millions of Horse -power in Flood Time, the Sheet of Water at the Brink is Fifteen Feet Deep. The 

Into Nothingness. Towering 741 Feet from Brink to Kettle, it is Taller Than Potaro is a Tributary of the Essequibdo. Hidden Deep in the Heart of 

Niagara Put Atop the Washington Monument. If That Isn't Fall Enough; the Jungle, Few White Men Have Seen the Falls, a Sight for the Gods. 
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Now o Av í. uto ccid nts 

Watch Block Jtgnais. LoUK and Listen, 
Signal Bells Do Not Always Work. 
This Illustration. as Well as the 
Others Shown Here All Resulted in 
Fatalities, and All Could Have Been 

Avoided. 

WIIHFIIIELIED S1.I"oCORp E. E. 

Don't Change 
Gears on Railroad 
Crossing For You 
May Stall Your 
Engine If You 
Do If There Is 
Any Rise in Grade 
at the Crossing Go 
Into Second Be- 
fore You Attempt 
to Cross. 

If 'lrappcu on a c.iosstng. 
Which is Sometimes the Case 
Where the Gates Work Au- 
tomatically, Don't Be Afraid to 
Crash Through the Gates. Tim- 
ber is Cheaper That a New Car 

and a Big Doctor's Bill. 

If Car is Stalled 
Don't Try to Push It Off the Track 
If a Train Is Com- 
ing. Waste No 
Time in Getting Back Up the 
Track to Flag the 

Train. 

Don't Pass Cars on Hills. If 
You Do You May Find Out 
a Lot of Things About the 
Speed of Cars Coming Down. 
If You Have a Periscope to 
See Over the Top, Alright; 
Rut if You Haven't, Re- 
member That the Driver 
Coming in the Other Direc- 
tion Expects Half the Road 

to be Clear. 

Always Keep the Line 
in H e a v y Traffic, 
Whether It is Town 
or Country. It's a 

Good Habit. 

When Stalled on 
Hill, If the Brakes Show Signs of 
Slipping Turn the Steering Wheel So 
the Car Will Back Into a Ditch or 
Against a Tree. 
Don't Attempt to 
Climb a Hill With- 

out Power. 

Don't Pass the Car 
Ahead on a Blind 
Curve and Not on 

Any Curve if You 
Havn't Insurance on 
Your Life and Car. 

Always Have a Driver 
In Seal of a Car in Tow. 
Case Illustrated Here 
Cost Two Lives When 
a Tow Line Gave Way 
and the Dead Car 
Backed Down the Hill 
Into the Following Car. 
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Don't, for the Sake 
of Your Wife and 
Children, Attempt to 
Brake Your Car on a 
Slippery. Wet Street 
with the Clutch Out. 
Leave It In. Re- 
duce to Minimum 
Power, and Brake In- 

termittently. 

Unless You Are a 
Graduate Mind Read- 
er, Don't Pass to the 
Right. The Driver in 
Front of You May 
Have Some Plans of 
His Own and One of 
Them Could Easily 

Be to "Swing In." 

If You Respect Your 
Radiator You Must Also 
Respect Trucks. Give 
Them Plenty of Leeway. 
Remember, Too, That 
Buses Take on Passengers 
at Most Any Corner and 
That They Pull Up to 
the Curb for Embarka- 

tion. 
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In Europe, as a Rule. People Do Not Travel To and From Business, Taking 
from 15 Minutes to an Hour on an Average in Doing So. Usually They 
Live Near Their Place of Business, and Often Just Over Them. The Illus- 
tration Shows an American City of the Future Which Will Do Away with 
the Useless Traveling Which Nearly All of Us Do To-day. At Present, This 
Travel Means a Huge Loss of Time. It Means Car Fare and Inconvenience. 
In the Future, the Cities Will Be Laid Out with Business Buildings Covering 

0-1923-By Science and Invention. 
Entire Blocks as Seen Above. Atop These Will Be Apartments Where 
People Will Live. The Parks, Restaurants and Landing Places for Air- 
planes, Will Be on Top of the Apartments. The Top Levels Will Be Con- 
nected by Bridges. The Advantages of This Plan Are so Huge it is Sur- 
prising the Idea Has Not Been Tried, as Yet, on a Large Scale. To Be 
Sure, in New York, There Exists To-day Many Roof Gardens Upon Which 
Even Large Trees Grow. 
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octor c ens w9s Secrets 
By CLEMENT FEZANDIE 

(Author's Note. In my story last month 
I called attention to a fact which seems 
to have been overlooked by all previous 
chroniclers of interplanetary trips. -name- 
ly that the direction and velocity 
of the projectile depend more upon the 
rotation of the earth on its axis, and the 
speed and position of the earth in its rev- 
olution around the sun, than it does upon 
the initial force of seven miles per second, 
with which the car is shot off into 
space. In the present story I call 
attention to another overlooked 
fact, namely that the passenger 
in the car, during the entire trip, 
would be apparently freed from 
the attraction of gravitation.) 

(Beg Pardon, Mr. Fesandié as 
to the latter statement. See "Bar- 
on Miinchhausen's Scientific Ad- 
ventures" by H. Gernsback, July, 
1915 issue "Electrical Experi- 
menter."-Editor.) 

S everything ready for the 
start ?" 

"Yes, doctor. The last 
touches have been given 
and I'll take my oath that 

everything is in apple -pie order. 
The wheel will start turning in 
ten minutes, and the car will be 
released for its flight to the moon 
at precisely 27 minutes 31 73/100 
seconds past three o'clock. The 
release will he made automatically 
when the chronometer reaches 
this point." 

"That's good. An error of a 
small fraction of a second would 
mean that my car would miss the 
moon, and go wandering dff into 
space. But what in the world can 
be delaying Silas Rockett. He 
was to have corne with me. Ah, 
here he is !" 

As Doctor Hackensaw said these 
the reporter came up breathlessly. 

"Doctor," said he, "I'm awfully sorry, 
but I can't go with you as I expected. My 
fiancée, Gloria Mundy won't let me ! She's 
afraid to let a handsome man, like me, run 
loose among the lunar beauties. Besides, 
she doesn't believe I'd ever get back, and 
she has no use for a sweetheart two -hun- 
dred- and -forty thousand miles away." 

Doctor Hackensaw's face fell, for the idea 
of making the trip alone was by no means a 
pleasant one. 

"Never mind, Silas," said he genially. "It's 
too bad you can't come, because if the in- 
habitants of the moon chance to be canni- 
bals, I'm afraid there won't be enough of 
me alone to make a meal for the royal 
palace or palates. But never mind. I'll do 
the best I can without you," 

He spoke cheerfully, but it was with a 
heavy heart that he entered the car that 
was to bear him on his strange journey. 
Everything seemed in order, oxygen tanks, 
provisions, and an ample water supply. Each 
article was securely fastened, although the 
internal car was pivoted in an external shell, 
so as to always remain upright while the 
car was whirled around at the frightful 
speed necessary for the start. 

Two beds, or rather, two couches had been 
prepared for the passengers. These were 
designed for the comfort of the travelers 
in starting. Doctor Hackensaw absent- 
mindedly opened the wrong couch -the one 
intended for the reporter. Imagine his 
amazement when out jumped a young girl 
of about twenty, who laughingly held out a 
hand to him. 

No. 21 
Dr. atcIseìsa w Trip 

To the Moon 
"How do you do, doctor ?" said she. "I'm 

glad to meet a fellow- passenger." 
"My dear young lady," cried the startled 

doctor. "Who are you, and what in the 

Doctor Hackensaw perceived that it would 
be useless to reason with this obstinate young 
girl. Pep Perkins was evidently determined 
to go along with him, and he must make 
the best of the matter. 

The car by this time was revolving with 
some speed, as the Ferris wheel to which 
it was attached, was gaining velocity at each 
revolution. Both parties were obliged to 
hold tight to special handles arranged 

along the car. 
"Miss Pepita. . . . " began ' 

the 'doctor. 
"Call me Pep, please," inter- 

rupted the young lady. 
"Well, Miss Pep. You don't 

seem to realize that we shall soon 
be whirling around in a circle at 
the rate of seven miles per second, 
and barely time to secure our- 
selves in our couches. It would 
be utterly impossible to hold on 
to these straps. Besides, in or- 
der to avoid the bad effects of 
the dizziness, I am going to take 
ether and you must take some, 
too. We shall thus be asleep 
when the car is rotating at its 
greatest speed." 

"Then you consent to take me 
along with you ?" cried the young 
girl, overjoyed, and she impuls- 
ively threw both arms around the 
doctor's neck and kissed him en- 
thusiastically. 

Doctor Hackensaw's face soft- 
ened, and he looked at her with 
a fatherly gaze, as he muttered 
to himself : 

"Poor girl ! She is only a 
child yet ! If we ever get back 
from this trip. . . ." 

But he didn't finish his sentence. 
Time was too precious. 

"Get into your couch, quick.!" 
said he. "and I'll turn your ether supply 
on for you. There is just the right amount 
to keep you asleep until we are shot off." 

The young girl obeyed. A moment later 
the doctor locked himself in his own couch 
and turned on his personal supply of ether. 
Then he lost consciousness. 

Meanwhile the speed of the wheel, to 
which the car was fastened, had been grad- 
ually increased until it had attained its 
maximum. And now the chain, which held 
the car to the wheel. was gradually allowed 
to unwind from its windlass, so that the car 
gradually ascended beyond the circumference 
of the wheel, thus revolving in ever in- 
creasing circles. You have seen a boy 
whirling a weight around at the end of a 
string, and gradually letting out the string 
so that the weight turns in larger and 
larger circles. This was precisely the same 
thing, but on a greater scale. 

Finally, the car had attained the requisite 
velocity of seven miles per second, and 
made two or three revolutions at this f right- 
ful speed. Then came the decisive moment 
for which the alarm was set. At the very 
instant when the chronometer indicated the 
seventy -third hundredth of the second for 
which the start was scheduled, the car was 
automatically released from the chain that 
held it to the earth, and went shooting off 
into space! 

The spectators who watched it gave an 
"ah !" of astonishment and dismay as they 
saw the metal of the external shell become 
red -hot, owing to the friction of the air 
as the car passed through the earth's at- 
mosphere, for the car was traveling so fast, 
that, although the start was made in the 

Doctor Hackensaw Hesitated a Moment, Then Said: 'Very 
Well I'll Open the Window for Just a Second, So as Not to Allow 
Too Much Air to Escape; be Ready, and Throw the Bag Out Quickly.' 
Suiting the Action to the Word, He Opened the Casement and the Young 
Girl Hurled the Paper Package Forth with All Her Might. Away It 
Sped as if Shot from a Cannon, and, Lighted Up by the Sun's Rays, it 

Looked for all the World Like a Shooting -Star. 

words, world are you doing here? Quick. you must 
get out of this, for the car will start im- 
mediately." 

"My name is Pepita Perkins," replied the 
young girl, "but of course all my friends 
call me "Pep." I'm a reporter for the New 
York Daily Growl. I heard that Silas 
Rockett wasn't coming with you, so I thought 
I'd take his place." 

"But I can't possibly allow you to come 
to the moon with me," cried the doctor, 
aghast. "Quick, let me open the door, or 
better still, I'll sound the alarm to warn 
my foreman not to start the car!" 

' "No you don't !" cried the young lady. 
throwing herself between him and the door. 
I'm stronger than you are, doc, so force 
would be useless. I'm here, and here I'm 
going to stay. Ah 1 Here we're starting. 
It's too late now! You know yourself that 
if there's the slightest delay now, all your 
work will be wasted, for your Ferris wheel 
would no longer be aimed in the right di- 
rection, and a new one would have to be 
built." 

It was but too true, as Doctor Hackensaw 
well knew. Still he tried one more appeal. 

"My dear young lady," he pleaded. "Don't 
you realize the danger? The chances are 
that we won't reach the moon alive, and 
even if we do reach it, we shall probably 
never come back. And think of your rep- 
utation. Think of the scandal that will be 
attached to your name for having come alone 
with me on this wild trip!" 

"It will make a dandy sensational story 
for the Daily Growl," replied the young 
lady, with a toss of her pretty head. "Gee! 
It'll be the scoop of the season!" 
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Science and Invention for October, 1923 

rarefied air of a high mountain, the re- 
sistance of this air was enormous during the 
first second of flight, and not only retarded 
the velocity of the car considerably, but 
produced an intense heat. Luckily the doctor 
had provided for this by means of refrigera- 
ting agents in the walls, and by others that 
played on the outer shell. Otherwise serious 
damage would have been done,. both to the 
car and its occupants. After the first few 
seconds of flight, however, the air became 
so rarefied as to be negligible. 

In a very short time the car itself was 
out of sight, but astronomers followed the 
new meteorite with their telescopes, for 
even after it lost its heat, it still shone in 
the heavens, as a planet shines, by reflecting 
the light of the sun. The newspapers re- 
ported its progress hour by hour, and that 
night the New York Daily Growl issued an 
extra with a wireless message from the 
occupants of the car. The article was 
headed: "Lady Passenger in the Car for 
the Moon " =It was the scoop of the season. 
and the circulation of the paper rose to an 
unprecedented height. 

Meanwhile, what was happening in the 
car? "Pep" was the first of the two pas- 
sengers to awaken. She opened .the top of 
her couch and looked out. In spite of the 
doctor's precautions she felt dizzy and 
nauseated from the rapid spinning she had 
undergone. After a few moments, however, 
she felt a Iittle better, and grasped a handle 

to pull herself to a sitting position. Luck- 
ily she held fast to the handle, for, to her 
surprise, her body kept rising, and soon 
her feet were in the air and her head down- 
ward, while she clung frantically to the 
berth. It was not difficult, however, to pull 
herself down again. 

"Gee !" she cried, "that's funny! I must 
have slept two or three days. and we're now 
at the spot between the earth and the moon 
where there's no gravitation. I must wake 
up the doctor." 

As she said the words, the cover of the 
doctor's couch slowly opened, and that 
worthy looked out. He, being older, had 
suffered even more from the dizziness than 
the young lady. It took him some minutes 
to recover from his daze. Then he at- 
tempted to rise from his couch. But he 
neglected to hold on to the handle, and up 
he shot to the top of the car, spinning around 
in a circle as he rose. 

For the life of her, Pep could not help 
laughing as she watched these strange antics 
and saw the poor doctor strike the top of 
the car, and then bounce down again like a 
rubber ball. Twice up and twice down he 
went before Pep was able to catch hold of 
him to stop his flight, and then, inadver- 
tently relaxing her own grip on the handle, 
she was carried up with him on the re- 
bóund. Round and round went the pair, 
clinging to each other, and revolving as they 
rose. These acrobatics would have con- 
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tinued for quite a while, had not Pep been 
dexterous enough to catch hold of a handle 
at the third trip, and thus brought them 
both to a stop. 

"Gee!" said she, "that's queer! I had no 
idea things would act like this when they 
had no weight ! Where are we now, doc?" 

Doctor Hackensaw had finally managed to 
gather his wits together, and, replied : "I 
can't see the telemeter from here. This 
is the instrument that tells our distance from 
the earth. But I think, if you move care- 
fully, you can swim up slowly through 
the air and take a look at the dial. I'm too 
giddy to try it myself." 

Pep tried the experiment, and found that 
by relying only upon the movements of her 
hands. without any initial push, it was easy 
to swim through the air in any direction, 
though her arms at first went like wind- 
mills, for the speed of each motion, now 
that her body had no weight, was about 
sixteen times as great as it would have 
been under normal conditions. However by 
slowing down her efforts, she avoided this, 
and reported that the dial indicated 5987 
miles from the earth. 

"How does this instrument work ?" she 
asked. - 

"I had my choice of several methods;" 
replied the doctor, "but selected this as the 
simplest. An automatic wireless signal is 
sent me from my laboratory every second. 

(Continued on Page 597) 

Twice up and Twice Down He Went Before. Pep Was Able to 
Catch Hold of Him to Stop His Flight, and Then, Inadvertently relaxing 
Het Own Grip on the Handle, She Was Carried Up with Him on the Re- 

(c i923, By Science and Invention, 

bound. Round and Round Went the Pair, Clinging to Each Other, and 
Revolving as They Rose. These Acrobatics Would Have Continued for Quite 
a While, Had Not Pep Caught Hold of a Handle at the Third Trip. 
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á'®un the Univ 
CHAPTER VI (Concluded) 

THE audience was held in front of the 
vehicle, with Tubby, Sir Isaac and 
Ameena sitting on the floor in its door- 

way while a circle of guards kept back the 
crowd of giants that had collected. Within 
this circle the Great Mogul and his four 
Wisest Men stood. 

Tubby felt as though he weighed over 
four hundred pounds -which indeed was 
the case ; and his companions in proportion. 

"It's just like being a Lilliputian in 
Gulliver 's Travels," he whispered to 
Sir Isaac as the Great Mogul 
kneeled down to see him more 
closely. Tubby was strug- 
gling for breath; a great 

y RAY CUMMINGS 
4TH INSTALLMENT 

weight seemed corn- 
pressing his chest his 
head was ringing his 
eardrums felt as 
though something 

rse 

were pushing them inward -all, as Sir Isaac 
had explained an hour before, because of the 
excessive pressure of the Jovian atmosphere. 
It was most disagreeable. And especially 
it was unpleasant to be nailed down by 
one's own weight -to be forced to interview 
the greatest monarch of the Solar System 
in an undignified sitting posture on one's 
own doorstep! 

"Saturn, a Globe Almost as Large as Jupiter and with its Marvelous System 
of Rings Very Much Larger, at This 

Proximity Was a Magnificent 
Sight. As Viewed from the Ve- 
hicle's Present Position, the Con- 

centric Rings -the Inner One 
Somewhat Darker - Were 

Opened Up to an Angle of 
Nearly Thirty Degrees-a 

Glistening, Gleaming Sil- 
ver Band, Like the 

Broad Brim of a 
Crownless Hat En- 
circling the Planet. 
It Was a Most Glor- 
ious Sight." 

T 
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Science and Invention for October, 1923 

Sir Isaac beamed when Tubby made his 
remark about the Lilliputians. "Ah, so you 
have read my 'Gulliver's Travels ?' There 
was a hook! If I do .cay it myself, my 
scientific conceptions in that were -" 

"Sh !" Tubby whispered. "He's talkin' 
to us!" 

Tubby noticed suddenly that the Great 
Mogul and all his followers had very big, 
flat feet -shaped like snow -shoes -as though 
they were meant for walking on very soft 
surfaces. They - 

The Great Mogul was talking in a huge, 
roaring voice. The words were strange, 
unintelligible. 

Sir Isaac smiled with embarrassment ; and 
shook his head. "Too bad," he whispered 
to Tubby. "I ought to know their language 
-nut I don't. You see I've never written 
much about Jupiter. I -" 

A little Jovian stepped forward -a stoop - 
shouldered, weazened individual no more 
than nine or ten feet tall. By his face he 
might have been two or three hundred years 
old. He looked more like a giant mummy 
than a man. 

"I speak your Earth -language," he said. 
"AH of them -the languages of the Solar 
System are my study." 

Tubby fett impressed. He whispered to 
Sir Isaac: 

'Looks like he'd been studyin' too much, 
don't he? Mean lookin' guy, huh perfes- 
sor ?" 

The Interpreter added: 
"His Supreme Highness demands that 

you explain your mission." 
Sir Isaac did so, respectfully but elo- 

quently outlining the nature of the disaster 
that threatened the Earth from Mars and 
Mercury, and ending by pleading most 

SYNOPSIS OF THREE PRECEDING 
INSTALLMENTS OF 

"AROUND THE UNIVERSE." 
WHILE watching a game of cards 

"Tubby" suddenly finds himself out 
in the open under the stars. He 

also finds that he has been endowed with 
a power of wishing and having his wishes 
come true. He wishes that he could know 
all about the stars and astronomy and there 
appears before him a man who introduces 
himself as Professor Isaac Swift DeFoe 
Wells -Verne. The Professor tells "Tubby" 
that he will teach him all about astronomy. 
Tubby then wishes that he could travel 
everywhere in the universe and before them 
appears a space flyer which Sir Isaac says 
is his invention. They start for Venus. 

Landing on Venus, they meet a young lady whose name is Ameena. She tells 
them that the earth is in danger. Her peo- 
ple have found out that the Martians are about to descend upon the Earth and con - quer it. Emissaries from both Mars and the Twilight People of Mercury, as the latter are going to assist the Martians, have been to Venus and tried unsuccessfully to enlist the aid of the Venusians. She says that the armies of Man and Mercury have already conquered the Moon and placed outposts there. 

The Professor decides that they must go for help to the Light Country located on Mercury, ai its inhabitants are not going to enter into the war. 
The people inhabiting the Light Coun- try of Mercury refuse to assist the people of the Earth in the threatening 

War. After an altercation with the King of the Light Country, the apace Trav- 
elers go back into their machine and launch forth into apace. 

The voyagers decide to travel to Jupiter 
and solicit aid of the inhabitants. They 
head toward Jupiter and come upon it on 
the hot side which is still in a molten state. 
However, they circle around the planet and 
land upon the solid side. Upon landing they 
are granted an audience with the Great 
Mogul of Jupiter at 12 o'clock noon, Earth 
Eastern time. 

541 

earnestly that the great Jovians lend their 
aid to the Earth to prevent so murderous 
an attack. 

The Interpreter turned to his master and 
translated. When he had finished, the 
Great Mogul laughed! 

The three voyagers knew then, before an 
answering word was spoken, that their*mis- 
sion to Jupiter was a failure. They had 
made their plea -the lives of all the teem- 
ing millions of people of the Earth were 
at stake -and the Great Mogul laughed! 

"That dirty, mean -" Tubby would 
have broken into open villification, but Sir 
Isaac stopped him. 

The Great Mogul was now speaking to 
his Interpreter. 

"His Supreme Highness the Great Mogul 
is extremely sorry," said the Interpreter a 
moment later. 

"Yes, he looks it." This from Tubby. 
The Interpreter's face darkened tas he 

repeated this sarcasm to his master. 'A tor- 
rent of passionate anger swept over the 
Great Mogul's face. The Interpreter lis- 
tened to his words a moment; then, in trans- 
lating them his anger made him lapse into 
an Earth -colloquialism more expressive 
than elegant. 

"His Supreme Highness says all you little 
worlds can shoot yourselves to Hell for 
all He cares," said the Interpreter. 

Tubby tried belligerently to rise to his 
feet, but his weight made the effort a 
lamentable failure. 

"We're sorry," Sir Isaac shouted at once. 
"Tell His Highness we meant no offense. 
. These Jovians are most hot- tempered 
people it would seem." He added this last 
to Ameena in an undertone. 

(Continued on page 604) 
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SKy- Scraper To Tower 80 Stories 
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With the Announcement of Plans, Drawn by Bertram Grosvenor Goodhue, for the Erection of an Eighty -Story Office Building to be Built on 
the Site of Madison Square Garden, New York, Some of the Problems of Caring for Such a Building After Construction Are Illustrated Here. 
When Built, the Tall Central Tower Will Reach 1,100 Feet Into the Air, Nearly a Fifth of a Mile Above the Street LeveL It Will, of Course, 

be the Largest Office Building in the World. 
The Illustration Shows It Compared with the Two Other Large Buildings, The Woolworth and the Equitable. Each Day, 88,000 Pieces of 
Mail Fall Through the Chutes That Run From the Top to the Bottom Floors of the Equitable Building. Were They Stacked in One Huge 
Pile, the Resulting Stack Would Tower 916 Feet Into the Air, or 124 Feet Higher Than the Woolworth Tower. The 14,000 People Who 
Daily Earn Their Bread in the Equitable Building Talk Over 4,800 Feet of Telephones -That is, They Would if the Telephones Were Stacked. 

The Ordinary Desk Instrument is Just a Foot Tall. 
There Will Have to be Quite a Few Elevators in the New Skyscraper, Too. Every Time the Forty -eight Elevators of the Equit- 
able Building Make a Complete Trip They Rise a Total Distance of Four Miles. More than 90.000 People Use These Cars Every Day. 

The Equitable Still Remains the Largest Office Building in That It Houses the Greatest Number of Persons. 
The Glass in Its Windows, if Stacked, Would Reach a Height of 228 Feet. Ten Men Wash Them But They Never Get Through. Before They Get 
Clear Around the First Ones Are Ready for Another Bath. The Foundations Upon Which the New Building Must Rest Will Need a 
Great Deal of Attention. The Equitable Foundations Go Ninety Feet Below the Surface of the Street and the Piles That Hold the Wool- 

worth Tower Are Sunk 110 Feet Into the Ground. 

(')/923 81, SargCe (j y,1r77 lroirs 

www.americanradiohistory.com

www.americanradiohistory.com


Smo Ke to e ombin flanes 

SMOKE PLANE 

ARMY AND ENEMY NAVY 
COMBAT PLANES 

BOMBING PLANE 
AFTER HAVING BOMBED 

ENEMY BATTLESHIP 
I 

PA 

tt 
r 

SMOKE PLANE 

The U. S. Army Air Service Has 
Announced the Use of Smoke 
Screens Laid Down by Airplanes 
to Blind the Anti- Aircraft Batter- 
ies of Enemy Warships. The Dif- 
ficulty of the Airplane Having to 
Bomb from Great Heights Has 
Been Done Away With. Fly- 
ing Next the Cloud of Smoke 
They Can Get Within 6000 Ft. 
of the Quarry. With the Sound 
Reflector Range -Finder it is Pos- 
sible to Get Accurate Aim 
Through the Clouds. Paradoxic- 
ally, the -Smoke Screen Was Or- 
iginally Devised as a Weapon for 
Hiding Warships and They May 

Use It Too. 

. BATT[RY 

ELECTRO MAGN[i 
VIBRATING DIAFRAM y 

OUTGOING SOUND 
WAVES 

SOUND WAVES 

DIFFERENT 
REA acnom SOUND 
FROM VARIOUS 

SURFACES 

í0l928 BY SCI! NCE AND INVENTION 

The Sound -Operated Range 
Finder is Simple. By Jockeying 
the Two Outside Receiving 
Horns Until the Echo from the 
Center Horn is Loudest. Accu= 
rate Range is Found from the 
Angles. The Bomber Operates it 
and Drops the Explosive the In- 
stant the Plane is in Position. 
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Mt. Etna, estroyer f Cities 
a a 

d .OBSERVATORY 
. . . 

SUB SEA 
LAKE 

792 FT. 
- _ _ _ _ - SEA LEVEL _ . _ _ _ 

COMPARATIVE SIZE OF WOOLWORTH BUILDING 

At the Left is Shown a Cross -Section of Mt. 
Etna, the Italian Volcano, Showing the Large 
Central Crater and Its Subsidiary Branches; 
Also the Underground Lake Below Sea Level 
Which is Always Filled with Lava and Steam. 
It Will Eventually Break Into a New Crater. 
Note the Observatory Near the Main Crater. 
Scientists of Every Nation Have Been Using 
it as Headquarters While Studying the Vol- 

cano for Half a Century. 

` 
C9 

In this Diagrammatic Cross- Section of Vesuvius the Strata 
OW 41 (1) to (6) Are Prehistoric and at One Time Submarine, . (7), the Great Crater of A. D. 79, (8) to (I1), Modern 

3 

A o R a Ji 

Lava Beds and Craters. (12) Fissures and '.'Blowholes,' 
(15), the Original Mountain. The Crater (10) is Al. J], AI 
ways Open, While (9) Opens Only in Great Eruptions.) 40, 

Etna is Shown in Full War Glory (Above) as He Was Last Spring 
When His Few Days of Playfulness Destroyed a Dozen Towns and 
Left 50,000 People Homeless. The Clouds Are Composed of Steam 
and White Ash. For Weeks After the Eruption This Fine Ash Filled 
the Air for a Radius of Fifty Miles or More Around the Mountain. 
Although the Lava is Molten and White Hot as it Comes from the 
Crater, When it Reaches the Foot of the Mountain it is Like a Mov- 
ing Bank of Hot Mud Pushing Everything, Including Towns, Before 
it. At the Right is Shown a Smoke Column Several Miles High 
Floating from the Crater During One of the Less Active Periods. 
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John oe-His Finerprnt 
By FAHRFAX PROUDFHT WALKUP 

stye Albert .Holland,: 

;ALLAS 
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4P3[rlfAtMN 

i"eeffit9.A 

) - II - 00 

3 . - - 00 --16 

L P1f17TT1(IIPP L N.PORRt.Vr,FR t R rINl:Yl: rn 

13 

6 L. 

Paul a', C1aB6ener, pee, 21, 1918. 

...,., ?EQ.!" ener, Dec. 21, 1918. . 
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,, Pau. .i. wagsener, ,,51ßY 28th, 1920 
i -.._.- 

Above Are the Finger Prints of Albert Holland, Twin Brother of Abner 

Holland, of Memphis, Tenonfesssee. Compare 
m opare 

His Finger Prints with Those 

Look Sharply at the Picture of Albert Holland and Sec What Kind of a 
Detective -or Rather "Character Reader " -You Are. Compare This Photo- 

graph with That on the Right of Albert Holland. 

.neç Abner' Holland, 

Ali.es_ 
__.._ . 
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Above We Have the Finger Prints of Abner Holland and While There 
is a Difference in Them the Primary Classification is the Same, a Thing 

Never Recorded for Twins Before. 

Well. Folks, We Have to Tell You the Sad Story that Abner Holland Above 
is the "good boy" of the Twins. They Have a Most Striking Resem- 

blance in Both Facial Appearance and Contour. 

WILL YOU BE OUR REPORTER: 
N connection with our $12,000.00 prize contest an- 
nounced elsewhere, it goes without saying that 
you will have to hustle to win a prize. The Edi- 

tors do not wish to make it hard for you; quite the 
contrary. We want the pictures and want them bad- 
ly. Herewith is reproduced our reporter's card. We 
shall be glad to send it to anyone who makes an 
application. By means of this card, you will be able 
to secure entré into industrial plants, business 
houses, motion picture studios, steamships, mines, 
etc. This card will prove an open sesame to you 
in many instances. Each card is numbered and only 
one is given to a correspondent. A postal card from 
you and a request for this reporter's card is all that is 
necessary for obtaining one. It will be sent you by 
return mail. Address Field Editor, SCIENCE AND 
INVENTION, 53 Park Place, New York City. 

.5cience and 
Invention 

s 
THE BEARER OF THIS CARD_ 
IS AN AUTHORIZED CORR:? 

, 
ONDENT- REPORTER OF 

SCIENCE and INVENTION MAGAZINE 
THE PUBLISHERS OF SCIENCE AND INVENTION WILL 

APPRECIATE ANY COURTESY EXTENDED THEIR 

REPRESENTATIVE. 

CORRESPONDENT 

REPORTER'S 

IDENTIFICATION 

99 

(over) 

EXPERIM TER PUBLISH G C 

PRESIDENT 
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n min Lo Si Pn 
JA. ES E. AT E TON 

Flaming Advertisement Shown Above and Likewise Illustrated on the Cover Lamps Are Located. Slits in the Glass Permit Steam to Pass Out Through of This Magazine, ^s One of the Cleverest Advertising Signs Patented. It the Logs, Which Steam is Illuminated by Colored Floodlights. The Lamps Consists of Logs Made of an Amber-Colored Glass, in Which Incandescent Within the Sign are Flashed on and Off by a Regular Flasher. This is the Invention of Jose De Elorza, of Madrid, Spain. 

M net Noll s Auto Whil - Glo e Spina 
By MARGARET REESS 

The Advertising Novelty Illustrated Above, is Bound to Attract Attention in Any Store Window, For Regardless How Rapidly the Earth Moves Beneath the Car, the Automobile Maintains its Position on the Surface. Looking 

Into the Earth, We Find the Reason. A Large Magnet, Constantly Station- ary, Holds the Miniature Machine Against the Surface of the Globe Rotated by a Concealed Electric Motor. Patented by Thomas G. Craver. 
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(viral 5h-mandozh CPAverns 

Q 

This /7asvght Was Takea. In the Persian Palac =, of 

th_ kverie of Shenandoah, Virginia. Note the Weird 
Formatuni. -Pheso By His =rear. 

The Tower cf Babel, (Grottoesof Shenandoah, Virginia), 
in the B_cktround is Three T rss tie Size of Any Known 

Etalactite Formato- in =be Word. 

The :tray Caw_r-is in Virginia Have Been estimated to be 
Ov-=r 7%00,000 Years Oid. It requ-red 120 yews to Form 
Oar. CiLic In_h of This Stalactic Format t:a - Photo 

Q _ . D. Strickl_r. 
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Gro_ce: of Shenandoah, -Virgia_a. The Lime Water Has 
Drc fec From the Top tle Cave into This Port 
Formitg a Perfect Ova_' and "hen Rtnning Down tie , 

Side Ming a Veil. - 

www.americanradiohistory.com

www.americanradiohistory.com


likes f Our 

An Enlarged Vertical Section Through the Skin Made Near a Cut Would Show Us What is Pictured Above. Here a Large Tortuous Pipe -Like Structure is a Blood Vessel. Through Its Walls White Blood Cells Are 

Passing Toward the Cut to Devour Germs as They Enter. Notice the Hai on the Surface of the Skin and the Canals of the Sweat Glands. Near the Upper Left Hand Corner the Section Has Just Grazed a Hair and Its Follicle 

At the Left Is Strikingly Illustrated 
the Great Strength of the Liga- 
ments, Those Tendons Which Hold the Bones in Their Joints. Here the 
Pelvis Has Been Secured to a Bal- 
loon and the Basket of the Bal- 
loon is Seen Hanging from the Thigh 
Bones. The Total Weight Supported 
Is Over 850 Pounds. The Picture 
Although Seemingly Fantastic Is Perfectly Justified by Measurements 

Made Upon the Body. 

It Is Not Generally Known That 
the Compression Strength of the 
Thigh Bone Exceeds That of Gran- 
ite Fully Two -Fold, and Is Three 
Times as Strong as Brick. Cast 
Iron Succumbs to Pressure at 103,- 
806 Pounds. Bone at 21,333 Pounds, 
Granite at 8,532 Pounds, Good Wood, 
7,110 Pounds and Brick at 711 
Pounds. Fully 20 Men Could Stand 
on the Thigh Bone Without Crush- 

ing It, As Shown at the Right. 

é mnnnmmracnmmmmmrmunm rr, 

Want More Information? 
IF you want additional information concerning any of the subjects illustrated and described in this number of SCIENCE AND INVENTION, we shall be glad to give you other data we have at our command if you will send 50c for such special data. To make this work as easy as possible for our editors, please be brief. Write only on one side of the paper and state exactly in a few words just what it is you desire further information on. We have the original manuscripts and drawings of many of these articles in our files and can furnish much additional data in most cases. Send stamped and self- addressed envelope, together with 50e. remittance in stamps, money order or certified check. 

Address all inquiries of this nature to INFORMATION EDITOR, c/o Science and Inven- 
tion, 53 Park Place, New York City. 
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"Film" ovies a . uceesa 
ERFC A. DEME 

1 

- LIGHT REFLECTED FROM PICTURE On 

PAPER FILM THENCE TNROUCN LENS 
ro SCREEN - 

MOVING PAPER F /LM 

FRRM.nc AND INTERM /r 
TEAT MECHANISM 

An& 

SOO TO /000 C. P. TD/I4JTEN 

MIRROR 
10 CURRENT JUPPL 

MIRROR 

TO CURPEMT JUPPLT 

Moron R N4 FILM TPAEUP REEL JNUrTER PAD FILM 

FEED, ETC. 
SCREEN 

Paper Movie "Films" Are the Latest. The Upper Left -Hand Photograpn Lamps Supply the Light for the Projector. Light is Reflected From the 
Shows the Inventor With One of His Projecting Machines Employing Paper Opaque Paper "Film" and Then Passes Through a Powerful Lens Onto the 
"Film" Movies. The Diagram at the Top Shows How Powerful Incandescent Screen. A Specimen From One of the Paper Movies is Shown in the Center. 

The Power oil Scc p 

The Power of Sap is Vividly Demonstrated by the Three Photos Above Which Over the End of the Cut Stalk of a rowing Plant. The Watch Shows Time 
Were Taken By S. L. Bastin of England. A Piece r' cloth Was Tied Required, Three Hours and Twelve Minutes, For the Sap to Burst the Bag. 
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El etricity FrOltift. the Sun 
Br Dir. 13ECHER 

LENS FOR FOCUSING 
SUN'S RAYS 

OIL BEING 
HEATED BY 

SUN'S 

ROTATED BY 
CLCCKi^dOR'. 

T,.; r:'__, 

Solar Motors or Engines Are by No Means New, But 
Here is a New Form of Solar Electric Generating 
Plant Which Hails from Germany. In This Scheme 
for Converting the Energy of the Sun's Rays Into 
Electricity for Operating Lights and Motors, Oil is 
Heated by the Sun's Rays in the Manner Shown in 
the Illustration. The Heated Oil Passes Through a 
Coiled Pipe in a Water Boiler, Causing Steam to be 
Generated. The Steam Passes to a Steam Engine. 
Directly Connected to an Electric Dynamo, and 
the Electric Current is Distributed Through a Suit- 
able Switchboard for Light and Power Purposes. 
The Generating Apparatus Shown in the Illustration 
Furnishes Sufficient Power and Lighting Current to 
Supply a Small Town. The Invention Has the Added 
Advantage of Working a Few Hours After the Sun 
Has Set Until the Heat of the Oil Drops Below 
the Boiling Point of the Water. Where More Power 
is Needed, of Course, a Battery of Machines Will 

Be Used and More Boilers Added. 

ELECTRIC LIGHT 
& POWER LINES 

-f' 

tl 

STEAM 

STEAM 

VOTER 

HOT OIL BOILS 
WATER FORMING STEAM 

"` 9t S»i/rwCun..--- ô1LCIRCULA 
G"MP 

- 
STEAM CONDENSER 

AND PUMP 

New S.Q.uopended a_ecttkIlc Railway 

®i®\ 
'" 

IN 
1 7 

' I I 

WIM. O ' i 
1 i 

!@IIIIIIIIIII IIIIIIII IIIIIIIIIII III' 

t! 
?FSArl 11:,1 

This Model of a Suspended Overhead Street Railway with Torpedo Shaped pension Railway Shown at the Right Indicates How the Electric Motors Cars Was Constructed by Its Inventor, Fletcher E. Felts, of Los Angeles, Drive the Propelling Wheels Through Gears, the Suspension Wheels Being Calif., and It Has Been Approved and Recommended by the Police Depart- Also the Driving Wheels. The Main Idea is to Give Greater Street Space ment of That City, Reports State, The Cross-Sectional View of the Sus- for Motor Cars. 
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Toy ont 
RUBBER 

e o^a ? 
. 

P °`oY 

1` 

BAWD - 

PADDLE 

5H/NGLE OR 

OTHER THIN 
BOARD 

J 

SPOOL NAIL 
PINS 

STRING 

o 

SPINNER 
CUT FROM TIN 

HOLES 

OATT£KY 

TACK 

BOX OF THIN 
EGG BOX WOOD 

BRASS WEIGHT 
HUNG ON STRING 

CONTACT 
POINTS 

ELECTRO 
MAGNETS 

st $1 
RUBBER BAN. THIN BOARD 

SLING SHOT 

RuBBER 
BAWD 

$100.00 IN PRIZES 
IN an effort to help young Americans 

build their own toys, we are offering 
$100.00 in prizes for the most instructive 

toys submitted to this contest. Toys on the 
style of those indicated on this page are ac- 
ceptable, but those which require expensive 
machines and unusual figures, will not be 
considered. We desire simple toys made of 
wood, paper, strings, magnets, glass, rub- 
ber bands, bent wire, clockworks and toy 
electric motors yet toys which have some 
educative value. 

As shown on this page 1 is t, toy boat, 
made of two pieces of wood and a rubber 
band. 2 -Is an egg shell boat. The steam 
generated causes the paper boat to move 
forward. 3 -Is a small glider propelled by 
a rubber band. 4 -Is an aerial spinner. 5- 
is a radio elephant propelled out of the box 
by clapping the hands. The circuit 
to the electro- magnets is maintained by a 
small weight which bridges two contacts. 
Current passing through the coils of th(' 
electro- magnets holds a sheet iron plate 
against them. A sound vibration causes 
the side of the box to tremble, breaks the 
contact and propels the elephant out of the 
box. 6 -Are toy dolls containing iron fil- 
ings in their legs and a cork head. Mag- 
nets beneath the base cause them to bob up 
and down. 7 -Is a top with a magnetic 
spindle. 8-Are pith ball figures mount- 
ed in a box beneath a glass plate. Rubbing 
the glass plate causes them to bounce up 
and down. In event of ties for any of the 
awards, participants so tying will be given 
prizes tied for. Participants are not limited 
as to the number of entries. A sketch and a 
100 -word article describing the device are all 
that is necessary. Models should preferably 
be submitted. This contest closes in New 
York, midnight, November 1011., and all 
articles, manuscripts, and mode's should 
be in our hands by that time. 

$100.00 IN PRIZES WILL BE 
AWARDED AS FOLLOWS: 

First prize $25.00 
Second prize 20.00 
Third prize 15.00 
Fourth prize 10.00 
Four prizes, each of 5.00 
Five prizes, each of 2.00 

HOOK MADE FROM P/N 

HEET IRON PLATE 

RUBBER BAND 

PIN 

TOY ELEPHANT 
ON WHEELS 

GLASS TOP 

WOOD 5 /DES 

TIN BOTTOM 

5TICK 

EG4-BOX WOOD 

CARD' BOARD 

IRON FIL /NG5 IN LEGS 

GLASS CANDY JAR 

CORK 

TOY DOLL 

WATER 

SWITCH 

B /ND /NC POST 

ELECTRO 
MAGNETS 

FLAT STRIP OF 

IRON TWISTED 
PAPER CUT -OUT 

TWIN SHEET METAL 
HAIR P/N 

.rte /TOP WITH 
MAGNET /C - SP /NDLE 

PIECE 

LARGE PILL BOX 

OF WATCH SPRING 

SILK CLOTH 

FIGURES UNDER 
GLASS 
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FIGURES AND OTHER 

OBJECTS MADE FROM 

PITH, JOINTED 
TOGETHER WITH WIRE 
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GAS HEATED CAULDRON 
MELTS LEAD, 

-SIEVE 

154 FT. 

SHOT GOES 
TO SORTING, 
FINISHING AND 

WEIGHING 
MACHINES ! WO i11Llt 

.1 :,b .:.]o.. 
FINALLY TO 
STORAGE TANKS 

CONVEYOR 
*SHOT DRYER 

PELLETS OF LEAD DROP INTO 
TANK OF WATER 

ry 
.4116 

Upper Left: The Sieve From Which a Shower of Lead Drops 154 Feet Into 
the Water. Upper Center: A Cross -Section View of the Shot Tower. Upper 
Right: An E':irror View of the Shot Tower. Lower Left: Stream of Shot 

111IIIIIIIIIIIIIIIIIIIIIIIII1Ii. ._. 

OrganMusic 
HAS charmed myriads of people in 

every generation. One of the earliest 
known musical instruments of any 

consequence from an engineering point of 
view, was, the organ. Its music has exer- 
cised a powerful influence down through 
the ages, and it is with great pleasure we 
present an article on the first organ in the 
November number. Superb illustrations by 
the author will accompany it. Mr. C. B. 
Bunnell, the author, is a keen student of 
early historical subjects and his pen and ink 
study of the first organ, described by Hero 
of Alexandria 280 B. C., is one of the fin- 
est pieces of work we have had in many 
months. 

Going To the First Polisher. Lower Right: Series of Revolving Drums With 
Screens, Through Which the Perfect Shot Pass To Be Sorted Into Their 
Various Sizes. Conveyers Then Carry Them to the Shipping Room. 

Several of the Other 
Feature Articles In the 
November SCIENCE 

and INVENTION 
RAISING BUTTERFLIES AS A BUSI- 

NESS, By Dr. Ernest Bade 

THE FIRST ORGAN -AS DESCRIBED 
BY HERO OF ALEXANDRIA 280 
B. C., By Charles Beecher Bunnell. 

THE FIRST ELECTRIC FERRY BOAT. 

HEARING THROUGH THE TEETH -- 
AN INVENTION WHICH BIDS FAIR 

TO MAKE THE DEAF HEAR, 
By H. Gernsback. 
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WHAT IS A PEARL? 
By Ismar Ginsberg, B.Sc.Chem. 

FORECASTING THE WEATHER, BY 
THE DIRECTION OF THE WIND, 

By E. B. "Farmer" Dunn. 

HOW TO BUILD A RECTIFIER FOR 
CHARGING STORAGE BATTERIES. 

By Dr. Ernest Bade. 

EXPERIMENTS WITH ICELAND 
SPAR CRYSTALS, 

By O. Ivan Lee. 

THE ROGER'S LOOP AERIAL -FULL 
DETAILS OF THE NEWEST IN- 
VENTION IN RADIO. 

AROUND THE UNIVERSE - FIFTH 
INSTALLMENT, By Ray Cummings. 
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co . 
0 0 tat 'And, Boat 

y JOSEPH No KRAUS 

LOOKS LIKE AN ORDINARY AUTO 

BUT THE TOP 
COMES OFF 

THE TOP IS. 
CARRIED TOTHE 

WATER 
AND 
MAKES A 
FINE BOAT 

..,; p r 
Why Go to the Trouble of Hiring a Boat When Out on a Fishing Trip When Down to the Water, the Oars Removed and a Pleasurable Boat Ride May Be 
the Top of Your Automobile Makes a Very Serviceable Skiff? As a Matter of Experienced. Of Course if it Should Rain While the Rowers Are on the Lake. 
}''act, John A. Cowan of Kansas City, Mo., Has Patented an Automobile of the Interior of the Automobile Would 'Get Wet, But Who Wants to Be in an 
just Such a Type in Which the Top Comes Off. It May Then Be Carried Open Boat While it is Raining, So the Cover Goes Back in Place. 

Air for Swimmera Au.ao Safety LIlgm, 

--_ 
- - - ¡-=--- 

Fl.OAT. 

RUBBER CUSHIONS FOR 
CLOSING NOSTRILS 

BREATHING TUBE 
LUGS FOR TOOTH GRIP 

For Teaching Swimmers the Crawl Stroke and Insuring Correct Breathing. 
the Floating Air Buoys Shown Above, Communicating With the Swimmer's 
Mouth and Nose By Means of a Rubber Hose, Are Found Very Serviceable. 
The Swimmer Need Not Raise His Head Above the Surface of the Water at 
Any Time During a Race. The System is Patented by William S. Feinberg, 

of Chicago, Ill. 
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LIGHT BE- 
NEATH MUDÚUAR 

CONTROLLED FROM 
DASH 

An Ingenious American Inventor, George C. Strong, of Norfolk, Va., Has 
Patented An Automobile Safety Light Which Attaches Beneath the Left 
Hand Front Mudguard of An Automobile. This Prevents a Driver Travel- 
ing in the Opposite Direction from Mistaking the Position of the Forward 

Wheel, Thus Preventing Many Accidents. 
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alluta le H tor nits 
01 ,,1, , ,1,11,.,,,. , 

By Removing All the Spark Plugs from the Engine, Which Was Rendered Inoperative 
by the Flooding of the Carburetor While Crossing a Stream in Porto Rico, Dr. T. 
O'Conor Sloane Was Enabled to Turn the Crank and Propel the Car Out of the Stream; the Gear shift Was Placed in "High." After the Car Had Been "Cranked" Out of the River, the Spark Plugs Were Replaced, the Water Removed from the 

Carburetor, and the Journey Resumed. 

HI A 

Here is Another Trick Once Used by Dr. T. O'Conor Sloane to Start an Engine Which is Worth Knowing. Place the Gear Shift in "High" and Jack Up One Rear Wheel; Place the Second Jack Under One of the Tire Rim Bolts Which 
Gives Enough Pressure for Turning the Wheel. 

aß Ford" Used 11 Accessories 
ARM . SEMAPI4ORE CHOKE BUTTON 

IGNITION / 
! LIGHT 

LOCK 
OIL GAUGE ! CONTROL i ' AMMETER 

yr; 
,' ,WATER GAUGE WITH WARNING LIGHT I 

GAS GAUGE WITH WARNING LIGHT 

CARBURETOR 
ADJUSTMENT 

`11I`. 
,r4z7 SPEEDOMETER 

HOOD VENTILATOR 
GRADUAL' ' ADJUSTMENT 
HEADLIGHT STEERING WHEEL 
CONTROL COLUMN 

r1 
6! 

DETAIL OF 
DASHBOARD 

FORD DE LUXE FROM 
THE FRONT 

i 

//ft/7 / / /// 
HOOD VENTILATOR 

111111 ; , 
AUTOVAC ON 

OIL PIPE 

1 Visor for Headlights; 2 Barrel Headlights; 3 Radiator Shield; 4 Moto - meter, Electrically Lighted, Surmounted by Figure of Mercury; 5 Spring Hood Clamps; 6 Hood Lights; 7 Special Carburetor; 8 Arm Semaphore; 
9 Combination Spot and Trouble Light with Mirror Back; 10 Sun Visor; Il Slanted Windshield; 12 Spot Light, Trained from Behind Windshield; 13 Electrically Heated Steering Wheel; 14 Baby Carrier; 15 Dome Light in 

Tonneau; 

T wEC t 
r14'EC r 

16 Brass Strips to Protect Paint; 17 Trunk; 18 Spike Theft Preventer. 
19 Spare Tire Carrier; 20 Rear Bumper Attached to Mud Guards; 21 Spare 
Tire Lock; 22 Exhaust Whistle; 23 Oversize Tires; 24 Luggage Carrier; 
25 Shock Absorbers; 26 Wright Stop Signal; 27 Door Locks; 28 Watch on 
Steering Wheel; 29 Brake; 30 Steering Column Lock; 31 Gear Shift Lever; 
32 Accelerator; 33 Non -Slip Pedals; 34 Emergency Gas, Water and Oil; 

35 Visible Tire Gauge; 36 Front Bumper -and They Sell 'Em. 
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JL t t(3-v Il k For Everybo 
By PROF. JOSEPH DUNNINGER. 

NO. 7 OF A SERIES 

-ROD SLIPPING UP AND DOWN 

WINDLASS 

THUMB 
SCREW 

CABLE 

DESIGN IN RUG 
CONCEALING 
SLIT IN THE FLOOR 

ROO 

giituIL, 

e,'" urlll,l 
IT1 

IlW1lLUId11I1i1ólullllllllldrlulLllllfdJ110611ÍINIII11g111 
J'1llIÍIJWlL11ÌlIlll1II' i 

CARD REFLECTED 
IN MIRROR- 

SHALLSPANGLE 
BEES -WAx 

UNDER 
STAGE 

%íí 

WINE GLASS 

HOLLOW STEM 

RUBBER 
BALL CONTAINING WINE 

RBUABBp R 

i L_) 
The Hypnotic Stunt (1) is Performed with Apparatus Shown. The Rod and Wax. (3) The Mystic Wineglass Fills as Soon as Emptied if Bulb is 

Slipped Through Tube, Operated by Windlass Beneath Stage, is Attached to Pressed. (4) The Handkerchiefs Knot When Thrown, with the Aid of a 

the Lady's Legs. (2) To Read he Deck from the Back Use Small Mirror Rubber Band. Operator Snaps Band Over Corners When He Drops Them. 
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THE constella- 
tions most fa- 
vorably located 

for observation in 
October, are : 

Cassiopeia and Ce- 
pheus near the meri- 
dian due north. 

Pisces, Andro- 
meda and Pegasus in 
the east. 

Cygnus and Lyra 
in the west. 

Delphinus a n d 
Aquila in the south- 
west. 

Capricorpus and 
Aquarius on the mer- 
idian due south. 

The 'far southern 
constellation of Pis - 
cis Australis is vis- 
¡ble near the south- 
ern horizon and 
contains the briliant. 
first- magnitude star 
Formalhaut. 

NOW SETTING 
WEST 

Ophiuchus .4n d 
Serpens. Boötes, Co- 
rona Borealis and 
Hercules are now set - 
ting in the west, they 
will not be visible in 
the evening again un- 
til spring or early 
summer. 

Constellations now 
rising are: 

Perseus, the Plei- 
ades, and Auriga in 
the northeast; Cetus 
in the east; These 
groups will he better 
placed for observa- 
tion next month. 
THE MILKY WAY 

The Milky Way is 
now magnificently in 
view on clear, dark 
nights when the moon 
is absent. It stretches 
across the heavens in 
a n irregular b e l t 
from the northeast- 
ern to the western 
horizon passing 
through the constel- 
lations of Auriga, 
Perseus, Cassiopeia 
and Cephus to Cyg- 
nus, where it divides 
into two streams, one 
passing through Serpens and Ophiuchus 
to the horizon, and the other through the 
small constellation of Sagitta. The Arrow, 
and Aquila, The Eagle. 

The Milky Way is particularly rich in 
stars and nebulw in Perseus and Cygnus. 
Even a field glass will reveal some of the 
wonderful richness of the star fields in 

these regions. 

. str n. 
EL M. LEWIS, M.A. 

Of the U. S. Naval Observatory 

;-\-...... 

.-..-,.-....- --iá o ;n2a,ll-ewoA .'.. Sf1Nä07 ... 
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'v.......«_.i 
snviltsnv w°^rJ 
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1.V. MAGNITUDE 

* 2nn 
*. 3RD 

* 4W. 

I- CASSIOPEIA 2 PISCES 3-CYGNUS 4-DELPHINUS 
.* 

.w" 

* `: 

5- CAPRICORNUS 6-PEGASUS 7- CEPHEUS 8-URSA MAJOR 9-URSA MINOR 

Above is Shown a Map of the Heavens for October. The Constellations Will Have the Exact Locations in the Sky as Shown on the Map at 9 P. M., October 1, or 8. P. M., October 15. To Use the Map, Hold It in an Inverted Position Over the Head with the Direction Indicated on the Map Coinciding with the Real Direction; That is, with the Top of the Map Toward the North. The Zenith is the Point Directly Overhead and the Meridian is a Line Running North and South, Passing Through the Zenith and Polaris. 
Close -up Views of Each of the Larger Constellations Are Reproduced in the Lower Half of the Illustra- 

tion. 

FIRST MAGNITUDE STARS 

Among the stars of the first magnitude 
visible in October are : Deneb, or Alpha Cyg- 
ni, a white star in Cygnus now near the 
zenith in our latitude (40° North). Also 
Fomalhaut, far south, east of the meridian, 
a beautiful white star. One of the nearer 
stars, about twenty -five light years from the 
earth, is Altair, in Aquila, in the southwest. 
Alpha Centauri, Sirius and Procyon are 
nearer. They are about 16 light years dis- 

tant. 1 rya. in Lyra, now west of the mer- 
idian near the zenith is a magnificent blue - 
white star easily identified by its two faint, 
attendant stars that form a small triangle 
with it. Vega shares with Capella the honor 
of being the brightest star north of the celes- 
tial equator. It is about 40 light years front 
the earth. 

Capella in Auriga, a yellow star now rising 
in the northeast, is equal in brightness to 
Vega. It is of the same type as our own 
sun and about 33 light years distant. 

No planets are visible this month at this 
time. 

OF SPECIAL INTEREST 

.Among the objects of special interest vis- 
ible at this time is the Great Square in Pega- 
sus. This huge square is formed by three 
bright stars in Pegasus and a fourth in An- 
dromeda. It is one of the hest -known con- 
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figurations in the 
heavens, as distinc- 
tive in form and as 
easily recognized as 
the Big Dipper. We 
associate it always 
with the first clear, 
frosty evenings of 
early fall. 

T h e Northern 
Cross in Cygnus, 
with Deneb, the first - 
magnitude star at the 
head of the cross, 
with Albireo- visible 
as a beautiful blue 
and gold double star 
in small telescopes - 
at its foot is visible 
this month. It is a 
beautiful configura- 
tion considered h y 
some to be equal in 
splendor to the far - 
f a m e d Southern 
Cross. 

MOST DISTANT 
STAR 

"Job's Coffin" is 
a very distinctive lit- 
tle diamond - shaped 
group of stars in 
Delphinus. In this 
constellation is lo- 
cated the most dis- 
tant known object in 
the heavens, a faint 
globular star cluster 
distant 220,000 light 
years from the earth. 

Alpha in the con- 
stellation of Capri - 
cornos, The Sea - 
Goal, is one of the 
few stars in the heav- 
ens that appca rs 

able to the naked 
(VC. It can be sepa- 
rated even though it 
is somewhat unfavor- 
ably placed for obser- 
vation in our lati- 
tudes. The star Beta 
which is a little 
brighter than Alpha 
lies just to the south 
of it. 

The Great Nebula 
in Andromeda is to 
be found in the posi 
tion indicated on the 
chart. Faintly visible 
to the naked eve as a 
small, hazy patch of 

light, it is a magnificent object as shown on 
photographs taken with the aid of powerful 
telescopes. Its distance is not definitely known 
but it is one of the nearer spiral nebulas. 

METHODS OF STUDY 
In studying the constellations with the aid 

of the chart shown on this page, do not 
pick those configurations lying close to the 
horizon. If trees and buildings do nrit ob- 
struct the view of them, the haze and fog 
that always fill the lower part of the atmos- 
phere around the horizon will prohibit a 
clear view. None of the planets are to be 
seen to advantage this month at the hours 
mentioned in the chart. When they do 
appear, however, they will he seen some- 
where near the path of the ecliptic. They 
Clever get more than a few degrees away 
from it to one side or the other. When seen 
they will be in one of the zodiac constella- 
tions. 
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CompzIch'5on of may off' Ce estIlzi 
1530 wit z o g_o 

RED GIANTS. (SUCH AS 
BETELGEUZE) 

Lighter than the 
contents of a 
vacuum tube 

/1 
.0oó08 
lbs per 
Cu. ft. 1r 

Weight-of Helium Gas= .0111bs. 
I cu.ft. of per cu.ft. 

material Hydrogen = .0061b5. 
per cu.ft. 

ORANGE COLORED OR 
YELLOW GIANTS.(SUCH 
AS ARCTURUS OR CAP - 
ELLA) 

.089 to 
.89 lbs. 
per cuff 

THE 

Compare with 
air r . 08/ /bs per cU I/. 

Air compressed to 
ten times its nor- 
mal densitye.8i lbs . 

per cu.ft. 
LIGHTEST STARS 

STARS IN YELLOW DWARF 
CLASS, (WHICH INCLUDES SUN) 
THAT ARE HEAVY BUT ARE BE- 

LIEVED TO BE IN COMPRESSED 
GASEOUS STATE 

SUN 

RED DWARF 
STARS 
TINCTION, 
CONSISTENCY 

How these 
to shine 
a puzzle 

KNOWN 
STARS:-HEAVIEST 

NEARING 
LUMINOUS 

OF ROCKS 

stars can 
as luminous 
to scientists 

EX- 
BUT WITH 

continue 
bodies is / 

89Ibs. Celluliid IEOlbs. Marble 
per cu.ft. 87 lbs 

per cu.ft. 
per sq. ft. 160-1771h 

per cu.ft. 

METEORITES ARE 
OR IGNEOUS R 

W. URSAE 
MAJORIS 

EITHER COMPOUNDS OF NICKE 
OCK5. DENSITY 200-500 LBS. 

THE HEAVIEST STARS 

BLUE -WHITE HELIUM 
AND WHITE HYDROGEN 
STARS. (SUCH AS RIGEL 
AND VEGA) 

Compare with 
Liquid Helium= 
4.4 /bsper.cu ft. 
Liquid//Proyen 
9.4 /bsper.cu.f . 

/ 
8.9Ibs. 
percuft 

HEAVIEST STAR KNOWN 
VARIABLE STAR IN 
COMA BERENICES 

193-300 
lbs. per 
cu. ft 

L AND IRON 
PER CU. FT. 

Flint Glass 
I80-370lbs. 
per cu.ft. I', 

SATURN 

LIGHTEST 
PLANETS 

MERCURY 
VENUS 
EARTH 

f!I 
322-350 

Ibs 
per cu.ft. 

MARBLE 

160-177 
I bs. 

per cu.ft. 

Much heavier 
than rocks of the 
Earths surface 

HEAVIEST 
PLANETS 

JUPITER 

3 

DENSITY 
URANUS ABOUT THAT 
NEPTUNE OF THE SUN 

82 -85 
Ibs . 

per cu.ft./ 
,,MUCILAGE 

,80-85Ibs . 

per cu.ft. 

Gaseous but 
highly compressed 

DENSITY OF THE PLANETS 

/MOON / 
210 lbs. 
per cu.ft. 

MARS 
246 Ibs. 

FURNACE 
SLAG 

1251-240 
per cu.R 

Note -These two 
bodies are about 
equal in density 
to the heaviest 
star known 

AND THE MOON 

The Density of the Heavenly Bodies Can Be Easily Visualized by the Dia- 
grams. Shown Above. In Regard to the Heavier Bodies. Whose Density is 
Indicated in the Center Cut on the Page. It May Be Said That Many 

Scientists Hold the Theory That the Luminous Stars Generate the Heat 
Necessary to Keep Them Incandescent by Constant Contraction. These 
Red Dwarf Stars Have Almost Ceased to Contract, Some Experts Say. 
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me Mechank5 
B,Ny WRLLRAM BUTTERWYELD 

FOOT STOOL AND LEG REST SHAVING CABINET PRESS YOUR NECKTIE 

4 

A Welcome Addition to Any Easy Chair in the The Handy Shaving Cabinet Which May Be Seen Neckties Which Simply Will Not Stay Pressed 
Form of a Foot Stool May be Very Readily Made Above Will Hold All the Materials Necessary for a Can be Smoothed Out in a Jiffy by Using the 
as Shown Above and Placed on Rollers or Casters Comfortable Shave. The Mirror in the Door Makes Mangle Type Presser Shown Above. The Parts 
so as to be Easily Moved From Place to Place. it Unnecessary to Have a Separate Mirror. Are Simple, Two Rollers and a Compression Screw. 

CLOSET SHOE RACK 

'RASK /N P£RSP£`r/V£ 

ATTRACTIVE FENCE 

I il 1 II II 
I101IIII il®1111 

1II11ll1lnllumi 

/4 .. 

yya 

Is Your Domestic Life Ruined Because Your 
Wife or Sister Can Never Remember Where You 
Threw Your Shoes? Then Try This Little Rack 
in Your Closet. It Will Remove the Temptation 

to Throw Them Behind the Trunk. 

FR9NT 

FURRING 
STRIPS 

2'X 

n 
_,2 

The Pergola and Lattice Work Fence Shown 
Above Will Add Greatly to the Value of Your 
Property. The Plan Gives Structural Details. 
The Average Cost of the Fence per Eight Foot 

Section is only $1.25. 

YOUR OWN SHINE PARLOR 

a a a : e wa Vw w`*fì 

-- 
S 

y y 

í s 

i 

The Little Stand Shown Above W'll Beat Tony. 
the Bootblack, Out of Many a Dime. With the 
Convenient Footrest on Top and All the Necessary 
Materials Gathered Below. Most of the Unpleas- 

antness of the Homemade Shine is Extracted. 

i Re Tube Radio Contest 
E wish to call attention to the special $200.00 prize contest for the best single tube receiving sets, described in 

detail on page 574. We announced this contest originally in the July number, but owing to the usual summer 
vacations coupled with the warm weather, our readers apparently have not been very industrious in turning 

out anything new in radio receiving hook -ups. 
We advise all radio fans to read the rules of this contest carefully; and in order to give everyone a chance to 

win one of the ten prizes in gold, there being two first prizes of $50.00, each in gold, we have extended the closing date 
of this contest to November 15th. The instrument submitted for test need not be an elaborate one at all so long as it 
works properly. -THE EDITORS. 
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OpTical Illu.sion C nt 

BOTTLE OF 

J 
II \ WATER ` --t 

PLATE 
GLASS 

r CANDLE 

The First Prize Illusion, or Which $50.00 Was Paid to Leroy Western, is 
Made by Placing a Bottle Nearly Filled with Water Behind a Small Piece of 
Plate Glass. In Front of the Glass a Lighted Candle is Placed Behind the 
Screen So That When the Observer Looks at the Glass the Reflection of 

the Candle Makes It Seem to Be Burning in the Water. 
The Second Prize of $20.00 Won by Brent McRae, is a Mirror Stereoscope. 
The Two Mirrors in the Center Are at an Angle of 45 °. The Outside Mirrors 
Are 3 Inches from the Inner Ones. Regular Stereoscope Pictures May be 
Used. Others, Two and One -half Inches Square, Will Also Work. The 
Mirrors and Pictures Must Be Vertical. The Exact Distances and Angles 

May Be Found by Experimenting. 
The Third Prize, of $15.00, Which Went to Esten Moen, is an "X -Ray" Ma- 
chine. The Mirrors Placed on the Moving Axle, Revolved at About 200 
R.P.M. Through the Phenomenon of "Retention of Vision," the Observer Sees 

the Object and Also Through It at the Same Time. All Apparatus is Placed 
in the Case Shown. 

The Fourth Prize of $10, Which Was Won by G. H. Getz, Consists of a 
Sheet of Glass Supported on a Box Containing a Regular Light.Bulb Which 
is Fitted with a Rotating Screen Colored so the Colors Fade Into Each 
Other. The Shade is Constructed on a Light Cardboard Frame with a Top 
Which is Fluted with Vanes so the Hot Air Will Rotate the Shade. The 
Light is Reflected Through a Hole in the Back of the Box to the Mirror 
and Onto the Glass. The Screen is Supported on a Metal Bearing Resting 

on the Tip of the Bulb. 

In the Fifth Prize Illustration, for Which $5.00 Was Paid to John Stoneham. 
the Cardboard Figure, Glued to Thin Gauze Which is Held on a Coardboard 
Frame, Will Seem to Move If a Light is Swayed from Side to Side Behind It. 

w The Water LIlIly Gire ts The 5un 

116WIIXIf ."yl r. .. illlllllN:::.. . 
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The Pictures Above, Covering 
the Water Lily Opens to the 

Thirty -five Minutes, Show Graphically How (Reading L. to R.) Was Taken Fifteen Minutes After the First. The Third 

Sun in the Morning. The Second Picture and Fourth each at Ten -Minute Intervals Follow the Second Picture. 

A Lock For Coats 

This Coat Lock Consists of a Small Chain Run 
Under the Lining of Each Sleeve and Padlocked. 

THE EDITORS ASK A FAVOR 
To our readers: 

This is the first issue of the NEW SCIENCE AND INVENTION. It has 
been created at a cost three times as great as any previous number. In order 
to put it out the editors have expended a vastly greater effort than ever before. 

May we then ask you to voice your approval or disapproval of the NEW 
SCIENCE AND INVENTION. It is not necessary to sign your name. Just 
cut this out paste on back of a postal card and mail to the Editor. 

I approve your new policy 

Why I do 
I do not approve your new policy 

Why I do not 
Name 
Address 
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Every('1&y Çheì:nitry 
RAYMOHD WAIILEt1 

Is this Point 
reallj Lead ? 

How does 
8 the White 

Cloud form in 
Electric Light Bulbs ? 

Two Disinfectants 
make a Radio Panel 

The Answers are: (2) Alcohol in Regular Soap Dissolves the Color. (3) Silicate. (5) Due to the Sullhur in the Egg. (6) No. Graphite. (7) Car - Impurities in the Salt Cause It to Calce. (4) Cut Glass Contains Lead bon Tetrachloride is Non -Combustible. (8) Tungsten Oxide, Formed by 
Action of Oxygen on Tungsten is White. 
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All Sorts of Weird Designs Can Be Ob- 
tained in the Starched Tinted Papers. 
There Is a Great Deal of Pleasure in Mak- 
ing Them on Account of the Ease of 

Preparing the Mixture. Designs or Crests 
May Be Worked Into This Medium with 
a Very Good Effect. The Illustration Below 
Shows a Two -Color Design on Paper Coated 

By Dr. Bade. 

<. . 
1Inlmip`v 

THE CONSTRUCTOR 
11011111111 

*Mr 

cormtive Tff<»cta From 1 

DR. a ERNEST BADE 

Surface Tension is Responsible for Dr. E. 

Bade's Method of Making Decorative 
Papers Used for Making Photograph 
Mountings, Lamp Shades. Box Covers, or 

Other Paper Novelties. Photo Shows Meth- 
od Used for Spattering the Colors on the 
Treated Water from Which the Print is 

Taken. Each Tint Must Have a Sep- 

arate Container. The Pigment Used is Reg- 

ular Tube Oil Color Diluted with Turpen- 
tine. A Marbling Effect Is Obtained by 

Drawing a Match Through the Surface. 

Any Kind of Paper May Be Used to Take 

the Print. The Water Solution is Made 

of Gum Tragacanth (Powdered) Which is 

Dissolved in a Little Water and Made Into 
a Paste. The Paste is Then Diluted to 

the Consistency of Milk. After the Dif- 

ferent Colors Have Been Spattered on the 
Surface the Paper is Lightly Placed in a 

Floating Position Where It is Left for 

Ten Seconds.. It Is Then Lifted from the 

Tray by Grasping One of the Floating 
Ends. 

pil IIIIII! HO IIIIII5II 111II,III 1I1 1l11111111[1.1.111 d1ll,ll 

Below is Shown a Specimen of the Decora- 
tive Work Done in Blue and Red. The 
Two Colors Were Spattered on the Water 
Where They Formed Small Circles. Then a 

Match Was Drawn Laterally Through the 
Surface of the Pan and the Design Below 
Resulted. A Little Experimentation with the 
Tints and Mixing Will Produce Many 

Novel Effects. 

1 
RED \ BLACK & WHITE BLU E 

Starch Paper is Made Much More Simply. 
The Process is to Dissolve Half a Tea- 
spoonful of Starch in Half a Glass of 

Water. Then Dilute Into Half a Pint of 

Boiling Water. If Necessary. Boil Till 
Clear and Glassy, Then Add Water Color 
Tints. Brush on the Paper with Stiff 
Bristles. For Designs. Draw a Comb 
or Other Toothed Instrument Over the Sur- 
face of the Coated Paper as Shown in the 
Above Photo. By Drawing a Feather Over 
the Paper a Marbling Effect is Obtained. 

El ullt '1!11 
l III1", li1 C'IIp l' 

!II' 
,»11111 

111 Illll llll 
iulllilll 

II lllililll1l yllll'Il1lill1l 
I1 II1IIIII4IIIIIIIII11Ii11Ì1111i1111111lll 

The Design shown Below is in Plain Black 
and White. The Colors were Applied in 

Two Large Splotches at Each End of the 
Pan. As the Colors Will Not Mix on the 
Surface of th. Water There is Little Dan- 
ger in the Spattering Process. The De- 
sign Below Was Obtained by Drawing a 

Match Sldwly from the Upper to Lower 
Corner. 
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Science and Invention for October, 1923 

Torch ae®ve 

Thin brass 

\, handle to 
steady dri // 

Pitot Steel tubing 

o 

Steel tubing 

fi/angel pu//ey whee/, j 
Nut 

,oF 
stotted - 

threaded 

The Drill Shown (Right) is Made from Scrap Parts That May Be Found in Any Tool Chest. The Spindle and Hand Piece Are Made of Steel Tubing. The Chuck is the Split End of the Spindle with a Nut. For a Balance Wheel Any Small Pulley May Be Used. The Handle is Made of a Strip of Spring Brass. The Drill is Operated by 
Winding the Cord on the Spindle and Then 
Pushing Down. Allow the Cord to Rewind in 

Other Di ection and Push Again. 

Handle to 
steady drill 

firhoust above / root 

Chuck fol_-_-_ 
ho /ding drill When You Have No Stove Handy Make the Blow 

Torch Serve. Wind Several Turns of I!! In. Pipe 
Into a Spiral. Leave Enough for an Exhaust. Sup- port Coils with Three x Iron Straps Fitted 
with Clamps. Put a 3 -in. Nipple at the Base in Which to Insert Torch. The Heat Can Easily Be Regulated and the Torch Will Help Ventilate the 

Room. -L. M. Jordan. 

Moon's A Chart EmttensIl®n Phone Front ExEtra Parts 
Plug for phones, or 
Sn'ilCn on desk phone 

J 
Solenoid. 

Join the two cire /es at 
the centres._ _ Then you 
will gel /he MOON'S 
AGE /ND /CATOR._ 

Receiver B /5w ngs 
Own os shown to use 
phone otherwise in front 

fi y of mouthy ecel 
9 fig. 2 

This Telephone Extension is Easily Made and as Many as Are Wanted Can Be Used, Once the Transmitter and Receiver Have Been Fixed to the Outside Instrument. A Regular Transmitter is Used and is Fastened so That it is about an Inch from the Receiver, as Shown in the Cut When the Receiver is at Its Highest Position on the Hook. A 
75 -Ohm Receiver is Braced so it Stands About a Quarter of an Inch from the Transmitter. The Hook -up is Shown to the Left. Thousand -Ohm Radio Receivers May be Used at the Receiving End. A 3 to 6 Volt Battery is Used.- Richard Ballou. 

Method t® Increase Range of Scales 
a -I- 6-- 

jr 
Parce/---, 

Beam 

To Find the Age of the Moon at Any Time, Join 
the Circles Concentrically .and So They Can Be 
Moved Simultaneously. To Find Age of the Moon 
Turn the Inner Circle Until the Present Month 
Appears in the Column with the Present Year. 
Then Look at the Inner Circle for Moon's Age 
in Days. Maximum Error with This Chart is One Day.- Toshio Kawamura. 

1 

L7 
1 

b-11 

fig 2 P 
B 

QXZ-PXb 

The Capacity of a Small Scale Can Be 
Raised to Any Degree. by This System 
of Leverage. Pivot or Suspend Graduated 
Lever, at the Right End as Shown, and 

Kitchen stole 

fig 3 
Let the Other End, from Which a Sharp 
Pointed Screw Projects, Rest Upon the Cen- 
ter of the Balance Pan. The Object to be Weighed 
is Suspended Between the Pivot and the Scale 
and is Shifted to Right and Left Until the Scale 
Index Gives a Convenient Reading. Then Move 
the Object to the Nearest Division of the Lever 
and Read the Scale. Unknown Weight Equals 
Length of Lever, Divided by Distance from Pivot 
to Weight Multiplied by Index Reading of the 
Scale or Unknown Weight. -C. A. Oldroyd. 
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CznaerA FoT Use Wit AC SC pe 

PHOTOGRAPHIC 

PLATE 

10 

OPENING IN BLOCK 
AT BOTTOM OF 
LI GHTPROOFBOX 

LID OF BOX 

SUPPORTS FOR 
PLATE TO REST ON 

LENS ON ULTRA -LENS 

MICROSCOPE 

RUBBERWASHER 

SLIbE CONTAINING 
OBJECT TO BE 
PHOTOGRAPHEN 

OPENING IN BASE 
BINDING POSTS TO 

CONNECT CURRENT 

FOR LIGHT 

4t 

'illlllll! 
SMALL ELECTRIC LIGHT 

WITH CONCENTRATED 
FILAMENT 

Cross -Section Shows Lightproof Box Taken from. Old Enlarging Camera 
or Constructed by Amateur Supported Over Microscope. Top Must Fit 

Light- Tight. Microscope and Camera Are Supported on Cigar Box. 

In Picture of Apparatus (Above) Brass Strip Movable Support for Camera 
is Shown. Light for Illuminating Subject Must Be Directly Under Slide, in 

Cigar Box. Use a Flat Black Paint Only, on Apparatus. 

Number 1 Shows a Section of the Feelers from the Foot of an Ordinary 
Moth. Specimens for Photographing Are Mounted in the Same Manner as 
They Are for Microscopic Examination; on Slides, in Balsam. 4 -Hook on 

Bumble -Bee's Foot. 

In 2 is Shown Dandelion Seed. No. 3 is Section from Mosquito's Wing. 
No. 5 Wing of Ordinary House Fly. No. 6 Plart Pollen. All These Photos 
Were Made with the Above Apparatus, Including 125 Diameter Microscope of 

the Ultra -Lens Type, 
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HOW -TO- MAKE -IT 
This department will award the following monthly pri, -_ First prize, rond prize, $10.00: third prize, $5.00. The purpose of this department is to stimulate experini 1, rs toward -ccomp g new things with old apparatus or old material, and for the most useful, practical and original idea submitted to the E.Mors of this departmmnt a monthly series of prizes will be awarded. For the best idea submitted a prize of $15.00 is awarded: for the second best idea a $10.00 prize. and for the third best a prize of $5.00. The article need not be very elaborate, and rough sketches are sufficient. We will make the mechanical drawing,. 1-se only one side of sheet. Make sketches on separate sheets. 

FIRST PRIZE $15.00 

Thin wailed glass 
bottle con /ajos 
5U/DhUr %c acid 

SECOND PRIZE $10.00 

Cut off /id 
and bottom 

piece of o/d inner tube 
stretched over Me end 

THIRD PRIZE $5.00 

3' funnel - 

Solder nere 
file soc/rel lo 1i1. 

Sallie wrapped 
with rags 

lesling 

/,'vapor /ion s parts 
Acid, 6par /s so - 

dium bicardaaate 
artel /5 parts 
water dy wegó/ 

The Fire Extinguisher Shown Above Contains a 
Bottle of Sulphuric Acid Suspended from a 
Nut Screwed on the Cock. The Pipe is Filled 
Three -Fourths Full of Water Saturated with Bi- 
carbonate of Soda. To Operate. Shake Tank to 
Break Bottle, Open Cock and Spray on Base of 

Fire. -H. P. Clay. 

A Force Pump. Handy for Cleaning Sink Pipes 
Can Be Made from a Circular Can and Bottle 
Wrap the Bottle with Rags So It Fits Snugly 
Place a Piece of Inner Tube Over the Bottom 
of the Can in Order to Get Tight Contact Over the 
Sink Strainer and Then Work the Bottle Up and 

Down Vigorously. -Thos. Barta. 

FOR' A Kirnalecsb:. Phone Card 

Cord f 

A Trouble Light Can Be Made from a Funnel 
and Headlight Socket. Solder Socket in After 
Cord Has Been Drawn Through the Neck of the Funnel. Attach Battery Clips to the Ends of the 
Cord. A 3 -Inch Funnel Will Serve the Purpose 
Best. It's Not Necessary to Fasten the Cord In. 

-Stanley Fitsch. 

Ra`/zJ ci Ilde IanTome8er 

Keep the Telephone 
Cord Straight by Run- 
ning it Through a 
Guide Made of Brass 
Pipe and Placing a 
Counter Weight Be- 
tween the Connection 
Box and the Guide, as 
Shown in the Sketch 
at Left. -G. A. Leers. 
IMMIIMMUWIERMWvMUM2. 111.M.11 

Tc^K 

T 

i? Raw- hide. orgut st r Z1 

Sule 
-,FAIk 

\.50 
.d5 

` .35 

Ober wire 

i y weight' -.20 
.15 

.10 

5 

-.0 
RAIN 

The Expansion of Rawhide Can Be Used to Make 
a Barometer by Making a Small Pointer as Shown 
in the Sketch and Attaching a 6 -Inch Length 
of the Leather to It. The Wire Should Be Heavy 
Enough to Keep the Rawhide from Kinking. A 

Dial is Drawn at the Right. 
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Relief valve---- 

Bicyc% va/ve 
reversed', 

EDITED BY S. GERNSBACK 

, 5o /dering copper 
4" 

4 

F /exib /e gas tuai4 

Bicycle pump washers 
reversed to form 
suction pump 

The Best Method of Popping Corn is in a Vacuum. 
The Device Illustrated Here is Made of a Short 
Length of Large Pipe. The Corn is Inserted and 
the Cylinder Heated and the Air Exhausted. - 

W. E. Dodge. 

250c-4-.6a/tie 
Pinchcock 

De/ /Very .Ube 

Glass tube 
-drawn to 
a point 

5/eeve 

76- steel clamps 

5/0,1' Rivet 

Brass tubing 

--.-Gos ow 
IIIIIIII 111IIIIII111111I1111III1111III11Y1111IIIIIIIIIIIIIIIIIIIII III1111 4 11 11I11IIIIIIIIIIIPIII 

)It).0 

The Burner Used in the Above Heater is of the 
Bunsen Type. The Sleeve is Placed Over the 
Slot in the Tube and the Gas Line Attached to 
the Shank. The Whole is Attached to the Iron 

with the Clips. -G. A. Liters. 

al0 V fiiers to be held /au/ 
while hea/ing 

Defile to be cut Asbestos 

Much Broken Apparatus and Ruined Experiments 
Result from Making Gas by the Heat Method. 
With the Apparatus and Formulas Given This 

Can Be Dispensed With. 

The Heat Through the Resistance Wire (Nichrome 
or German Silver) Quickly Cuts the Bottle in a 
Clean Line Where the Wire is Wrapped Around 

it -Frank Lindstaedt. 

The "Cold Gases Are Made from the Following 
Formulas: Oxygen- Sodium Peroxide in Flask. 
Water in Funnel. Hydrogen -Granulated Zinc 
and Dilute Hydrochloric Acid. Ammonia -Lumps 
of Caustic Potash and Ammonium Chloride. Chlo- 
rine -Solid Potassium Permanganate and Hydro- 
chloric Acid. Hydrogen Sulphide -Iron Sulphide 
and Dilute Sulphuric Acid. Sulphur Dioxide - 
Sodium Sulphite and Hydrochloric Acid. Carbon 
Dioxide -Calcium Carbonate and Dilute Hydro- 

chloric Acid.-Chas. Tenny. 
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The Above Illustrated Gas Gauge is Simple in 
Construction. The Bend is Made and the End 
Drawn Out. The Tee is Then Made. If the 
Bends are Made While the Glass Rests on a 
Flat Surface a Neat Product Will Result- Carlyle 

Weiss. 

G /ass containing colorless 
sulphur dioxide got 

t 6 /ass containing /iny crystal 
\ iof Po/ass/um Permanganate 

I 

Pure 
water 

fe /t lined fry 

When Water is Poured Into Tumbler 1 It Re- 
mains Clear. When Poured Into Tumbler 2 It 
Turns Wine -red. When Returned to the Pitcher 
the Solutions React. Water is All Clear Again. 
Gas Made from Sulphuric Acid on Sodium Sul- 
phite as Shown in Bottom Cut.- Cjtaa. Tenney. 
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RADIO DEPARTMENT 1'fi` " 
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, Grounded 
foot of wave 

That Future Mine bisa -crs May Be Averted to a Great Extent Through the 
Use of Radio Cormc:.icaticn is a New Theory on Which the United States Bureau of Mine; ï Ccnstantly Making Experiments Through Which 
They Hope to Remove a Great Deal of Danger Encountered in Mine Acci- d-nts. In the Illustati:n Above is Shown the Results as Set Out in 
the Latest Report Made to the Bureau on Investigations Carried on at 
the Government's Experiment Mine Near Bruceton. Penn. The Experi- 
ments. Made Under the Supervision of Mr. J. J. Jakowsky, Showed That 
Reception from an East Pittsburgh Station, Fourteen Miles Away, Was 
Bossible with the Receiving Set I GO Feet Underground. Transmission 

566 

Was on 3G0 Mcte -s. The Most Promising Results Were Obtained in Experiments Where Both Transmission and Reception Were Carried on Underground. Waves Were Broadcast Through a Fifty -Foot Strata of Coal, as Shown in the Lower Part of the Drawing. Reception Was Clear and Distinct Though the Strength of the Signals Decreased in Direct Ratio to the Thickness of the Strata. A Horizontal Antenna Was Found to be Practically Useless While a Vertical Loop of One Turn Worked Admirably. The Theory Held by the Experts is That the Direction 
of the Strata Has Little Effect on Reception But That Its Density May Cause Slight Variations in the Strength of the Signals. 
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)o3a loom to o uppoTt ntennme 

A Rite Balloon Has Been Designed by Mr. Roy Knabenshue of Burbank, cellent Results Were Obtained With the Vertical Antenna Used As Shown at 

California, for Supporting a Radio Antenna. It is Shown in the Photograph in the Left. The Illustration at the Right Shows the Manner in Which Balloons 

the Upper Left -Hand Corner and Two of Its Uses Are Illustrated Above. Ex- Were Used in the Late World War, as Then Described in This Magazine. 

LevIlatraan9 TranwmafttteT 

Testing and Tuning the Radio Telegraph Trans- The Inside of the Vacuum Tube Unit is Illustrated, 
mitter on Board the Leviathan is Shown Above. Showing the Water -Cooled Tubes Designed to Operate 
This Set Has Been a Great Success for Long With a Plate Voltage of 6000 Volts Great Success Has 

Distance Transmission. Been Achieved With This Arrangement. 

Variabile o©ndener 3.0-ohrfn aesistamce 

One of the Variable Condensers on the Levia- 
than's Transmitter, Compared With a Standard 
Variable Condenser Held by the Gentleman. - 

Photos, C. W. Tucker. 

The .n_.cT,I cticfi Dr AIl 

A New Type of Variable Condenser Giving a A Resistance Unit of 30 Ohms, To Be Added To a Radio Has Invaded Toy Land and Small Imitation 

Straight Line Curve and Equipped With An Ex- Standard Vacuum Tube Rheostat For Use With Receiving Sets With Dolls Are Being Shown in 

ceedingly Accurate Vernier. This Instrument is Vacuum Tubes Consuming Only One -Quarter of an the Up -To -Date Toy Departments. - Photo by 

Made in Standard Sizes, of Brass or Aluminum. Ampere or Less is Shown Here. J. E. Dadswell. 
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BR?ADCAST STATI°N 

ow 

" 61. r 
--4-041110 

Upper Left: The Antenna System of Station WKAQ, Porto 
Rico. Above: The Operating Room of WKAQ Showing One of 

the Operators Chec-riag Up the Wave-Length With a Wave- 
Meter. Left Cen-cr: The St-tdio cf :he Same Station. 

i.,!riek- 

4 '24 ';4fr44.4*°144 

Below: A View of the Extremely Neat Power Room of WKAQ. The Motor-Genera- 
tors Appear on the Right and the Various Instruments and Apparatus Necessary for 
the Operation of the Station May Be Seen Around the Wall. This Station Has Been 
Heard in New England, Nova Scotia, and Many Cities Throughout the United States. 
The Station Proves to Be An Important Link Between the Island and Distant Places. 
Lower Right: The' Monitoring Set of WKAQ on the Desk, and the Voice Amplifier 
on the Wall. The Operator Can Check Up On the Outgoing Programs by Means of 

His Receiving Set. 

Above : The Artists' Rest Room at WKAQ. A 
Radio Receiving Set is- Provided for Their Enter- 

iamment Between Selections. 
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p c 0 vo n .; the w ve-Len Pths 
y MAR.RITS LOGAN 

r ,r ¡ 
.. L- (z--- - 

Ill 

:H i Ì 

I 

1 

i 

11 
COIL 

iJ. I 11a 1 

, 

II ° 

1I 
i 

II 

II 

II 

11 ï , 
1B -- __co Ls= 

1A 

D 1 

CONDENSER 

r 
PHONES 

AERIAL 

SERIES PARALLEL SWITCH 

ì , 

_ _GRID 

ROTOR 

C LEAK lJ ÿ i /.COND. 
. 

GRID ei 
RHEOSTAT 

' VAR. COND -_- -°- VARIO- 
COUPLER } - _ á -7 - 

-m -= G =. 1` 
1 

-c 
- Ç= _ 

° A" BATTERY' 
----:'B" BATT. 

001 MEN GROUND TO 

rl 

SWITCH 
k-- AERIAL PHONES 

`p 

o 
F 

1 

102L4 
ROTOR 

GRID LEAK Et 

' GRID COLAD. 

o 
F 

/ - 
RHEOSTAT 

+ 

SOCKET SOCKET 
VARIOMETER 

s'11, 

TO 

/ 
VARIO- 

°A, COUPLER BATT.' 
_. 

"B BATT. 
GROUND 

1 

In Fig 1 Are Shown Two of the In Fig. 1 B, Coil L May Be Loaded The Single Circuit Tuner Illustrated Another Method of Loading a Single Methods of Loading an Inductance. to Respond to a Wave- Length High- in Fig. 2 May Be Made to Receive Circuit Tuner is Shown in Fig. 3. If L has a Natural Wave- Length er Than Its Natural Period. by Con- on Higher Wave- Lengths Than Or- It Consists of Placing a Variometer 
of 300 Meters and L 1 is of the netting Across Its Terminals a dinarily, by Placing a Variable Con- in Series with the Stator of the Saine Construction Then the Total Small Fixed Condenser as Indicated denser. with a Series- Parallel Switch, Vario- coupler. Thereby Increasing Wave- Length to Which the Two at C. This Particular Connection is in the Circuit as Shown. Connect the Natural Wave- Length of the Set. Coils, Connected as Shown, Will Usually Termed a Shunt or Parallel Condenser in Parallel for Long By Means of the Switch Illustrated, Tune, Will Be 600 Meters. Connection. Waves; in Series for Short Waves. the Variometer May Be Shorted. 
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Science and Invention for October, 1923 

'*,ARA k- AERIAL 

SERIES- 

SWITCH 

.001 MF 

P S 
TO GNO 

e 

GRID LEAK 
& COND. 

HONEY- 
COMB . COILS .0005 

MF 

RHEOSTAT 

A" 
BATT. 

w 

ROTOR 

VARIO- 
COUPLER 

SWITCH 

V 
TO GROUND 

SWITCH 

GRID LEAK 
& GRID COND. 

VARIOMETER 

HONEYCOMB COIL 

'A' BATT. 

"Er 
} 

BATT. J 
PHONES 

SW. 

RHEOSTAT 

HONEYCOMB COIL 

B" BATT. 

VAR - 
COUPLER 

SWITCH 

(ROTOR i 
(6), 

TO 
GROUND 

SW. C 

CD o 
LCOND. 

GRID COND. 

GR ID LEAK 

VAP.IOMETER 

FI 

"Á' BATT.' 

VEY 

"B" BATT.---". 

.O 

ROTOR 

VARIO- 
COUPLER 

TO GROUND 

GRID LEAK 

GRID COND. 

.0005 MF 
VARIABLE 
CONDENSER 

SWITCH 

RHEOSTAT 

VARIOMETER- 

.00025 MF. 
FIXED COND. 

"N BATT- - 

PHONES 

BATT. 

A Standard Three Honey -comb Coil 
receiving Set May Be Loaded to Re- 
spond to Higher Wave- Lengths as 
Shown in Fig. 4. Here a Variable 
Condenser and Series -Parallel Switch 
is Used in the Primary as in Fig. 2, 
and the Secondary and Tickler Coils 
Are Loaded by Placing a .0005 mf. 
Variable Condenser Across Them. 

With the Ordinary Vario- Coupler 
and Two Variometer Short Wave 
Regenerative Circuit, the Grid and 
Plate Circuits Must Be Changed so 
as to Respond to the Higher Waves, 
This May Be Accomplished as 
Shown in Fig. 5 by Using Two 
Honey -comb Coils with Two Small 
Switches for Short -Circuiting Them. 

Another Method of Loading a Stand- 
ard Three- Circuit Receiving Set is 
by Means of Two Small Fixed Con- 
densers as Shown in Fig. 6 at Points 
Marked C. The Exact Size of These 
Condensers Should Be Determined 
by Experiment; Those with a Ca- 
pacity of .00025 Mf. Will Give Good 
Results. Cut -out Switches Are Used. 

Another Form of Three -Circuit Tun- 
er Employing a Variable Condenser 
to Tune the Grid Circuit is Shown 
in Fig. 7. A Small Fixed Condens- 
er with a Capacity of .00025 Mf. 
is Shunted Across the Variometer 
in the Plate Circuit. It May Be 
That the Rotor of the Vario- Coupler 
Will Require a .001 M.F. Cond. 
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nRaelio Togo the aedi ner 
1, ARMSTRONG PERRY 

NO. 20 RHEOSTATS 

11111111111u 

1(11E4 11., 

VERNIER 

Mill 

4.11ilif 111 

RHEOSTAT: 

SOCKET 

GLASS 
TUBE 

IRON WIRE FILAMENT 

In This Article the Various Styles and Types of Rheostats and Resist- 
ances Used in Radio Construction Are Shown. Figs. (1) and (2) Show 
Popular Types in Which the Resistance is Varied by Compression of 
Carbon in the Form of Discs in 1 and Granular Particles in 2. 
In the Following Illustration the Resistance is of Carbon Disks. Fig. 
4 Works on a Similar Principle. In Numbers (5). (7) and (8) Are 
Shown Styles of V.T. Filament Rheostats. In (6) We Have the 

Simplest Home-made Variety. In Figs. (9) and (10) the Re- sistance Units Are Capable of Very Fine Adjustment. (In (9) the 
Vernier Gives the Fine Adjustment and in (10) All Parts of the Wire 
Are Available. The Types Shown at (11) and (12) Differ from the 
Other V.T. Types Only in Mounting and Adjustment Method. At (13) 
the Rheostat and the Tube Socket Are Combined. In (14) We Have 
an Automatic Iron Wire Ballast Resistance Unit. 

RHEOSTAT IN NEG- 
ATIVE LEAD FROM 

"A" BATTERY 

"A" 

TO 
TUNER 

SATT. -DETECTOR- 

TO PLATE 
CIRCUIT 

OF 
DETECTOR 

, APPROXIMATELY 
'2 OHMS 

AUDIO FREQ 
TRANSE 

AM PLI FIER 

RHEOSTAT IN 
NEGATIVE LEAD 
FROM "A" BAIT 

"A" BAIT 

POWER RHEOSTAT 

BATT 

Fig. (16) Shows Preferred Location of Rheostat in Filament Circuit of 
a V.T. Detector. The Wiring Diagram at Right Shows a Trick Used 
by Several Manufacturers and by the Navy. The Grid Lead in the 
Amplifier Circuit is Connected to a Point Part Way Around the Rheo- 
stat Resistance Unit So That Approximately 2 Ohms Will Be in the 

Circuit. 

In the Lower Diagram (17) is Shown the Method Used to Control 
Three Filaments with One Knob. It Also Shows the Connections of a 
300-Ohm Potentiometer. a Good Style of Which is Shown in Fig. 15. 
This Latter Instrument Affo-ds a Ready Control of the Grid Bias 
Voltage. It is Particularly Useful in Radio Frequency Amplifying 

Circuits. 
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Four d Sin,_ 11 T e 1100K® 
MAR8US LOGAN 

N 

r10 TURNS ON 
31/2 FT FRAME 

.0005MF 
VARIABLE 

COND 

GRID L EAK 

-}üsoe -- 

GRID D GOND 

TUBE SOCKET F 

"A" 
BATT. 

VARIOMETER 

00025 MF. 
FIXED COND. 

RH EOSTAT 

SWITCH 

"B" BATT. 
+. Tl-- 

PHONES 

For Those Who Are Con- 
tent to Listen to the Pro - 
grams Rendered by the 
Local Broadcast Stations. 
and Who Are Unable to 
Erect an Outdoor Aerial, 
the Circuit of Fig. I is 
Well Suited. This Set 
Has Only Two Controls. 
The 23 -Plate Variable 
Condenser Connected 
Across the Loop Aerial is 
the One and Only Tuning 
Control. Regeneration or 
Signal Strength is Con- 
trolled by the Variometer. 
The Fixed Condenser C 
is Used for Receiving on 
the Higher Waves, by 

Closing the Switch. 

The Circuit in Fig. 2 is 
Known as a Single- Circuit 
Regenerative Receiver. 
It Consists Mainly of a 
Vario- coupler, the Rotor 
of Which is Employed a- 
a "Tickler Coil," Con- 
trolling the Regeneration. 
A Series -Parallel Switch 
s Employed. So That 

the Variable Condenser 
Can Be Connected in Ser- 
ies with the Tuning Coil 
for Short Waves, in Paral- 
lel with the Coil for Long 
Waves, or Out of the 
Circuit for Reception on 
Intermediate Waves. The 
Variable Condenser "C" 

is Optional. 

SERIES - PARALLEL 
SWITCH .0005 ME 

VAR tl 
COND.- ̂ ' 

RHEO. 

TO 
CND 

TUBE 
SOCKET 

RHEOSTAT 

A" BATT. 

.001 ME 
VARIABLE 

CON D. 

OD.L.35 DL R50 D.L.5 / 
HONEYCOMB COILS \ .001 ME. 

TO GROUND VAR. COND. 

The Circuit of Fig. 4 
Combines Selectivity and 
Sensitivity. Tuning is Ac- 
complished by Varying 
the Amount of Wire in 
Use on the Primary Coil 
of the Vario- coupler. Ad- 
justment of the Variable 
Condenser across the Sec- 
ondary Coil and the 
Coupling Between These 
Two Coils. Regeneration 
is Controlled by the Va- 
riometer in the Plate Cir- 
cuit of the Vacuum Tube. 
The Fixed Condenser "C" 
May Be Placed in the 
Circuit by Closing the 
Switch, for Reception on 
the Higher Wave - 
Lengths. The Switch 
Should Be Opened When 
Receiving on the Lower 

Wave-Lengths. 

AERIAL 

ROTOR 

PHONES 

R 
"B" BATT. 

The Circuit of Fig. 3 
Will Not Give Quite the 
Same Amount of Signal 
Strength as That of Fig. 
2. However, it is Much 
More Selective. It Em- 
ploys a Standard Honey- 
comb Coil Mounting and 
Three Honeycomb Coils. 
Tuning is Accomplished 
by Varying Condensers 
Cl and. C2, and Adjusting 
the Coupling Between the 
Primary and Secondary 
Coils. Regeneration is 
Controlled by Adjusting 
the Coupling Between the 
Tickler and Secondary 
Coil. Again, a Series Par- 
allel Switch is Employed 
so That All of the Broad- 
cast Wave -lengths Can Be 

Covered. 

VARIOMETER 

.00025 MF 
CONDENSER 

RHEOSTAT 

VARIO - 
COUPLER 

SWITCH 

--b- TO GROUND 

.0005 OR.001 
ME VAR.COND. 

BATT. 

SWITCH 

PHONES 

--"B" BATT. 
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$20 o Tu e no onceot 
DATE OF CLOSING EXTENDED TO NOVEMBER 15th, DUE TO LACK OF RESPONSE BY OUR READERS. DO 
YOU OR DO YOU NOT WANT REAL MONEY FOR YOUR EXPERIMENTS? BETTER GET BUSY -THERE ARE 10 

PRIZES IN GOLD. -EXTENSION OF TIME AGREED TO BY CONTESTANTS ENTERED TO DATE. 
S1 \1PLICITY in radio is becoming more 

more the goal of all radio ex- 
perimenters. There is no doubt that 
ill radio the vacuum tube rules the 
land at the present time. There have 

been described many hundreds of different 
single tube hook -ups, hilt wh believe that 
somewhere one will be -found superior to 
what has appeared so far. 

In order to .locate it, we are willing to 
pay prizes to the ones who can show us 
the best ''single lubc" hook-ups. It makes 
no difference whether,.the hook -up submitted 
to us is of the : regenerative type, a reflex, 
radio frequency; and detector or any com- 
binafion'of the three -or, for that matter, 
something,, entirely ' new. 

\Vith a single tube hook -up. as, for in- 
stauce a super-regenerative it is possible to 
pick ^üp radio concerts from over 1.000 
miles aild mbre -and concerts have been re- 
ported as coming in on a loud talker from 
such a distance. 

Then there are other hook -ups which do 
not reach so far. that are better for local 
work, and bring in the sounds with a great 
volume, on a loud talker. 

It seems that at the present time the pub- 
lic realk wants something that is simple 
and that brings in the sounds loudly front 
local stations, rather than covering great 
distances with a pair of head receivers. 

The judges, therefore, will have theit 
eyes often for long distance hook -ups, or 
short distance hook -ups that can be used 
best with loud talkers. 

As will he seen in our list of prizes. there 
are two series -one for the long distance 
"DX types, and for the short distance 
"loud talker" types. The best of each group 
will gef similar prizes. 

The :sets that the prizes go to should he 
easily tuned, and there should be a minimum 
of interference for the sets of each group. 

Furthermore, the judges will look out for 
the set of the greatest simplicity. Naturally 
the more apparatus employed and the more 
complicated the set is, the smaller will be 
the chances for a high prize. The high 
prizes will therefore probably go to those 
sets having the simplest circuits, with a 
minimum of apparatus contained therein. 

The following rules must be observed: 
RULES FOR SINGLE TUBE CONTESTS 
Not more than one vacuum tube can be 

used. 

FIRST PRIZE 
"DX" SET, $50.00 in gold. 

"Loud- Talker" Set, $50.00 in gold. 
SECOND PRIZE 

"DX" Set, $20.00 in gold. 
"Loud- Talker" Set, $20.00 in gold. 

THIRD PRIZE 
"DX" Set, $15.00 in gold. 

"Loud- Talker" Set, $15.00 in gold. 
FOURTH PRIZE 

"DX" Set, $10.00 in gold. 
FIFTH PRIZE =_ 

"DX" Set, $5.00 in gold. 
"Loud- Talker" Set $5.00 in gold. 

Total, $200. 

\nv vacuum tube may he used. whether 
using two or three element; or Wrote. Dry 
hatters tubes, or storage battery tubes, can 
be used at the designer's option. 

The circuit (the arrangement and layout 
of the parts) should be different front any- 
thing that has appeared in print heretofore 
or else >omc new feature should he em- 
bodied in the outfit, that has not been used 
or published previously. 

it is absolutely necessay that the cir- 
cuit or hook -up has been actually used in 

practice, as mere ideas are not eligible in 
this contest. 

.1s a proof of this, all contributors must 
submit their outfits to the editors, who will 
test the outfits themselves, under the usual 
conditions, and will be guided by the per - 
iorn;aucc of the outfit in awarding the 
prizes. 

-A manuscript of not more than 750 words 
should accompany the outfit. 

Where standard instruments, such as con- 
densers, tubes, etc., are used in assembling 
the circuit, they should be individually named 
ill the manuscript. 

A good diagram of the connections, well 
executed in ink, must be furnished. 

A photograph of the 'builder is also re- 
quired. 

All outfits, photographs, diagrams and 
other data, sent in by- contestants. which 
have not been used by the puhlishers, may 
he returl1i l at the publishers'. own expense. 

Outfits are to be sent by Parcel Post or 
Express, Prepaid. Expenses for such trans- 
portation both ways will be refunded by the 
publishers. 

All i:iodcls or outfits will be promptly 
returned to the builders. 

More than one outfit may be entered by 
contestants. 

The contest is open to every one, radio 
club member:; included, except manufac- 
turers of radio apparatus. 

All prizes will be paid upon publication. 
'Where two contestants submit the sanie 

prize -winning idea (constituting' a tic). the 
full prize wall be paid to each. 

This contest closes in New York on 
November 15th. midnight, and the first prize- 
winning- article will appear in the Febru- 
ary, 1924 issue. 

Address all outfits and all correspondence 
pertaining to this prize offer to Editor. 

.Maul,. Tab, I',j.:a Contest, in care of this 
publication. 

Lou 5peake s Horn Vel-mIlelcAdjuagmciny4 TOT t®rradenoeTo 

The Natural Acoustics of This Sea Shell Com- 
bined with Its Small Size Make It a Wonderful 
Loud Speaker Horn. The Tone Is Clear and 
Loud and the Volume Big, According to the 

Atlantic City Amateur Who Uses It. 

Tune for DX and CW Stations on the Same Con- 
denser: A New Adjusting Knob, Known as the 
Univernier. Has Just Been Brought Out with 
Which it is Possible to Make a Closer Selection 
with a Regular .001 or .0005 Variable Than with 
the Use of a Vernier. By Means of Gears Inside 
the Knob Its Movement is Reduced Eight Times 
Making the Fine Tuning Possible. For CW 
Stations Slip the Knob in and It Works Di- 
rectly to the Condenser Shaft Giving Broad Tun- 
ing and Quick Adjustment. Photo (Above) Shows 
Special Dial Graduated to Single Degrees for 

Use With the Fine Tuning. 

rd 
3Ntld - -OlLNIOd 

Yt 

3 

Shell (A in Sketch Above) is Attached to Small 
Gear (B) Which Turns Reducer (C) Attached 
to Base (E) Which in Turn Works Second Re- 
ducer (D). A Spring Holds Shell Gear in Mesh. 
When It is Slipped in Gears Are Disengaged and It Works Shaft by Meshing Prongs on (D). 
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° 6 : ij ---r 
By Ro B. HALL 

A Top and Side View of the Compact Reflex A Front View of the Same Set. Showing The Combination Receiving Set Placed in Its Cabi- 
and Straight Amplification Radio Receiving Set, the Relative Positions of the Controls and net, Showing Its Size in Comparison with a 

As it Appears Without the Cabinet. the Crystal Detector. Standard Type of Loud Speaker. 

VARIABLE 
CONDENSER 

SWITCH 

i 

ROTOR 

V.T. 
SOCKET-, 

TO GROUND 

VARIO- 
COUPLER 

TUNED RADIO 
FREQUENCY . 

P 

AERIAL 

RADIO FREQ. TRANSF 

CONDENSER 

i 
I 

I 

ç 
.0005 MF 

RHEOSTAT 
/ R. 

COIL 

AUDIO FREQ.TRANSE 

.0005 MF . i 

CRYSTAL DETECTOR '1 

I 

1 

00I ME. 

COND. 

G 

6 

F 

PHONES 

BATT 

I ! 

200 TO 400 OHM 
POTENTIOMETER 

AUDIO FREQ 
MANSE-) 

P. 

1- - + 90 TO 135 V. . B" BATT. 

The Circuit Diagram of the Combination Radio Receiving Set is Shown Above. 
This Circuit Gives Excellent Results on Both Long Distance and Local 
Reception and is Comparatively Easy to Control. The Tuned Radio Frequency 
Choke Coil is Made by Winding Approximately 45 Turns of No. 20 D. C. C. 

Wire on a 3% -Inch Diameter Insulating Tube. The Crystal Detector May 
be of Any Type Desired, Although it Should Be Rather Rugged in Con- 
struction and Should Use a Crystal Capable of Passing' Quite a Large Cur- 
rent. An Erla Radio Frequency Transformer is Recommended by Mr. Hall. 

250,000 COPIES 
is a tremendous figure for a radio publication. Nevertheless, just this many copies have been printed of the October issue of RADIO NEWS, 
America's greatest radio magazine. 
Month after month some of the foremost radio men throughout the world contribute to the columns of RADIO NEWS. ARTICLES by well -known 
Scientists such as Sir Oliver Lodge, Dr. J. A. Fleming, Dr. Lee de Forest, Eugene Nesper (Berlin), and John Scott Taggart (London), will be 
found regularly in RADIO NEWS. 

SOME OF THE INTERESTING ARTICLES APPEARING IN THE OCTOBER ISSUE OF RADIO NEWS 
Pioneer Work in Ether Waves, Electrons, Electric Waves and Wireless 

By Sir Oliver Lodge. Telephony, 
Experiiments with the ST -100 Circuit, By Dr. J. A. Fleming. 

By John Scott -Taggart. 
Radio Frequency Amplifiers, 

By Louis Frank. 
The Galena Amplifier, 

By Clyde J. Fitch. 

5 ji 

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

Construction of Push -Pull Transformers, 
By H. N. Bliss. 
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7 

In this 
to this 

Department we publish questions 
Department cannot be answered 

INDOOR AERIAL 
(186) Jack J. Jones, Summit, New 

Jersey, asks: 
Q. 1. Should an indoor aerial, which 

is run around a room and suspended 
from the picture 'moulding be insulated? 

One of the Best Locations for an Indoor Antenna 
is Illustrated Above. The Insulators Are Not Nec- 
essary, but Will Give Somewhat Better Results in 

Damp Weather. 

HOT WIRE 
AMMETER 

GROUND nr 

PRIMARY OF 
OSCILLATION TRANSE 

MICROPHONE 

0-iss) 

A Microphone Inserted in the Ground Lead o 
a Loose -Coupled C.W. Transmitter. Will Allow 
the Transmission of Radiophone Messages. This 
Method is Satisfactory Only Over Short Distances. 

and answers which we feel are of 
free. A charge of 25c is made 

C 
interest to the nov'ce and amateur. Letters addressed 
for all questions where a personal answer is desired. 

an audion detector, and switches used 
to eliminate the first two tubes when 
desired? Two variocouplers are to be 
used. 

A. 1. The necessary connections are 
shown at the bottom of this page. 

A. 1. It would be best to suspend 
such an aerial as illustrated in these 
columns. 

THE BEST ANTENNA 
(187) Philip T. Brown, Portland, 

Maine, wants to know: 
Q. 1. How can I construct the most 

efficient aerial, regardless of cost, for re- 
ceiving on wave -lengths of 600 meters 
and up? 

A. 1. The illustration in these columns 
shows the best possible type of antenna 
for such work. 

PHONE TRANSMITTER 
(188) Walter Baumgartner, Man- 

chester, Iowa, says that he has a single 
tube C. W. transmitter, with an induc- 
tively coupled tuner, and asks: 

Q. 1. How can I convert this into a 
radiophone transmitter? 

A. 1. The circuit diagram in these 
columns shows the method of connecting 
the microphone. The transmitting key 
must be closed when the set is used for 
radiophone transmission. 

CRYSTAL HOOK -UP 
(189) Walter Diehl, Porterfield, Wis- 

consin. asks: 
Q. 1. How can I hook up a vario- 

m eter, a two slide tinting coil, and a 
crystal detector? 

A. 1. The diagram given herewith 
shows the necessary connections. 

Q.. 2. How can I use a lightning 
switch on this set? 

A. 2. This is also indicated in the 
diagram. 

RADIO FREQUENCY SWITCHING 
ARRANGEMENT 

(190) H. C. Fulson. Memphis, Ten- 
nessee asks: 

Q. 1. How may two stages of radio 
frequency amplification be connected with 

IL. AERIAL 

LIGHTNING 
SWITCH 

TO END OF COIL 

VARIOMETER 

CRYSTAL 
DETECTOR 

TWO SLIDE 
TUNING COIL 

TO GROUND 
.001 ME FIXED 

PHONES CONDENSER (Q 189) 

The Necessary Connections for a Lightning Switch 
Used with a Crystal Receiving Set Are Shown 
Above. The Variometer Will Allow Reception on 

Higher Wave- Lengths. 

ISO 
Feet 

-.6' EleoMrose 
Insulators, 

L 

1' 

12' Electrose 
Insulators 

(Q-187) 

For All Around Use, Where Expense is Not to be 
Spared, an Aerial Built as Illustrated Above Wi I 

Give Excellent Results for Reception. It Should 
Be Located as High as Possible. 

AERIAL 

.001 MF 
VAR - 

GOND 

SWITCH 

0005 MF .qb 

ROTOR 

TO GROUND 

G 

RADIO FREQUENCY 
TRANSE SWITCH 

TUBE 
SOCKET 

P 

r RHEO. 

SWITCH 
G la 

TUBE 
SOCKET 

F RHEOSTAT 

.0005 ME. VAR 
CONDENSER 

ROTOR 

VARIO- 
COUPLER 

POTENTIOMETER 

'B' BATT. -45-100V. --- 
22Z. 

GRID LEAK 
AND GOND 

de I 

F 

VA R IOM ETER 

\ VARIO- 
COUPLER 

BATT - 

-TUBE 
SOCKET Ñu 

PHONES 

(Q -190) 
o 

An Excellent Circuit for Tuned Radio Frequency Amplification is Given of Amplification is Through a Transformer While the Second is Tuned Above. By Means of the Two 2 -Point Switches and the Single -Point Switch, with a Vario- Coupler. Regeneration is Accomplished in the Detector Only by 
it is Possible to Use One or Two Stages of Radio Frequency Amplification Use of the Tuned Grid and Plate Circuits. The Potentiometer is Essential 
o.- Both May Be Eliminated and the Detector Used Alone. The First Stage in This Circuit for Best Results. Standard Instruments Should Be Used. 
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An}1tSUllá3ted PIlctíülre Hydraulic Brake 

PEDAL 

VALVE CONTROL 
LEVER 

7t,t, .- ' 

REAPEF 

.- 
g 

RECORDING HORN 

-IRS FALLS 

MOTION PICTURE 
CAMERA 

The Usual Deadness of Pictures is Obviated 
Here by Use of Bas -relief Around the Water- 
fall, a Tank Above and Below Allowing th, 
Pictured Fall to Become a Real One. A Motor - 
pump Raises the Water From the Bottom to the 

Top Tank, Where it is Used Again. 

MASSAGING DEVICE 

CUP-- 
PISTON GRIPS 

VACUUM 
CREATED HERE 

Take Your Morning Massage on the Way to 
Work! With this Little Vacuum Massaging De- 
vice That can be Carried in a Hand Bag the 
Need of Waiting in the Beauty Parlor is Ob- 
viated. lust Press the Handle and You Have a 

Perfect Vacuum Massage. 

HOSE 
CON - 

ION 

Above is Shown a Hvdrau c Brake for Automo- 
biles. In Operation it is Actuated by a Foot 
Pedal. The Whole System is Automatically 
Vented So That Air That Might Collect in the 
Cylinders is Released and its Cushioning Effect 

Destroyed. 

CLOTHES -LINE KNOTTER 

WOODEN RING 

There is no Longer any Necessity for Doing 
Acrobatic Stunts Out the Window in Order to 
Fasten the Clothes Line. Note the Idea in the 
Patent Shown Above. Tust Slip the "Handle" 
on the Line, Make a Loop, Pass the Other Loose 
End Through and Loop, and Pull the Handle Up. 

FISH -POND GAME 

This Game Gives, Almost, the Real Thrill of 
Fishing. With the Aid of the Rubber Band. 
When the Fish is Hooked, Taking the Curve Out 
of its Spine, it Flies High into the Air, Eluding 
the Fisherman's Hook. Score by the Fishes 

Successfully Caught, 
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PATENT OFFICE 
WASHINGTON 

Pñan® 5eflf- Taught 

-U_-:=1 °l ""L=TN 

47f{fr =I 
íf¡tejjfifp 

_fifN!'f 
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C, 

tilály,'' 
... 

Here is Shown a Simplified Method of Teaching 
Piano With the Aid of a Player -piano. All Con- 
notations are Written on the Roll. It is Only 
Necessary for the Student to Give the Written 
Lesson His Attention and Place His Fingers on 

the Keys Depressed. 

CHAIN FIRE ESCAPE 

This Novel Fire Escape, Constructed of Cable 
and Chains Has the Advantage of Allowing a 
Large Number of Persons to be Rescued from a 

Burning Building at One Operation, With the 
Minimum of Danger to Both Firemen and Victims. 
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Sci 
Blood Curdeling- During a lecture at 

Yale. Professor \UCUST KROCH, of Copen- 
hagen, announced that if the blood- vessels of 
the average man were placed in a straight 
line they would encircle the globe two -and- 
a -half times. The chief drawback, it seems, 
is the great difficulty of getting them back 
into their proper position again. -Punch, 
(London). 

They Affect OUR Pocketbook -"Do 
wireless waves in any way affect living 
creatures ?" asks a correspondent in a con- 
temporary. A henpecked husband writes to 
say that since he bought a listening -in set he 
has at last found peace.- Fluntorist, (Lou- 
don). 

Clever Ani- 
mals-.At a table 
in a certain board- 
ing -house a stu- 
dent hoarder, who 
had been reading 
the scientific notes 
in a publication 
on a side table, 
remarked :- 

More than five 
thousand e I e - 

pliants a year gu to make our piano keys." 
"My land !" exclaimed the landlady. 

"Isn't it wonderful what some animals can 
be trained to do! "- MacLean's Magasine. 

Stung! -In a scientific article it is 
stated that only two colors, blue and yel- 
low, are visible to bees. This is contrary 
to the popular belief that, on occasion, they 
see red. Punch (London). 

My Stars!- "My dear," said the newly 
married man to his wife. "where did all 
these books on astronomy come from ? They 
are not ours." 

"A pleasant little surprise for you," re- 
marked his wife. "You know, my dear, you 
said this morning that we ought to study 
astronomy ; and so I went to the bookseller's 
and bought everything I could on the sub- 
ject." 

It was some minutes before he spoke. 
"My clear," he said then, his voice husky 

with emotion. "I never said we must study 
astronomy ; I said we must study ecnnoo i .' 

Tit Bits (London). 

A Large Or- 
- der - - CUSTOM ER jiE4 -"Do you make 

life -size enlarge- 
ments from pho- 
tographs?" 

PHOTOGRAPHER 
-"Yes, sir; 
that's one of our 
special lines." 

CUSTOMER - 
"Well, do one of 

this for nie. It's a snap I took of a 
whale. " -Bulletin (Sydney). 

A Light (English) Joke -During a 
recent thunderstorm the lightning is said 
to have caused the signal lights on telephone 
switchboards to glow as if subscribers were 
calling. We are "sorry" the operators were 
disturbed. 

Some Speed! -An airplane from Lon- 
don to Hythe (60 miles) reached its des- 
tination several minutes before the telephone 
message announcing its departure was re- 
ceived at Hythe. Perhaps the aeroplane was 
delayed by engine trouble. Humorist 

( London). 

® 

C .1-LU 

.\ ew York, Evening Star. 

Why the Edi- 
tor Fled -The 
bolt of lightning 
came down be- 
tween Mrs. Car- 
ney and her sis- 
ter, and ripped 
off a good deal 
of plaster. - 
Front an accotait 
of a storm in 
the Iludson, 

Or Go To The Movies -"who is 
Thomas A. Edison ?" 

"He's the man that invented the phono- 
graph to keep us awake. so we would stay 
up all night using his electric lights." - Judge. 

Sure -No Ash S:fter Journals! -"Your 
husband is handy with tools, isn't he ?" 

"Well, he can fix a stubborn radio ap- 
paratus," said Mrs. Wijjit, "hut he can't 
repair an ash sifter. " -New York Sun. 

11 11111 ( fl (hCIENTIFIC HUMOR ,hi h 
kJ for several years ran sacccss- 

fully in SCIENCE. AND INVEN- 
TION, is beginning (new in this issue. 

We have compiled on this page ct 
number of jokes in enrich the scienti- 
fic element is present. Look these 
over carefully before you send in 

1 your contributions. We have shovwn 
on this page scientific humor from all 
parts of the world, but we believe our 
readers will have no trouble in match- 
ing these humorous outbursts, and in 
many cases "outburst" them! 

All contributions must be scientific 
in, order to get attention. Do not 
CO hy jokes front old books or other 
publications as they zvill not be ac- 
cepted. iUrite each joke on a separate 
sheet of paper and sign your ftante 
and address to it. Write only on one 
side of the sheet. Letters Cannot be 
acknowledged unless return postage is 
attached. For each joke published, 
the contributor trill receive $1 ; there 
is also a first price of $3 for the best 
one submitted each month. In the 
event two people .crud in the same 
joke tying- for the prise, each will 
receive the amount of the psi,: -r. 

G- TUT -TUT -She had sent If a tele- 
gram and was waiting for an answer. Sud- denly the halting click of the receiving ma- 
chine sounded in the office. and she said tu 
her companion: - 

"That's from Harry ; I can tell his stutter." -Tit Bits (London). 

When the Lightning Struck -"Ever get 
shocked talking over the telephone during 
a storm ?" 

"Yes, once. I called up my wife while 
she was housecleaning to say that I'd bring 
a friend home to dinner. " -Boston Tran- 
sript. 

A Loose Con- 
nection- "Great 
Scot, Harris, 
how did you get 
down here ?" 

"By wireless, 
you idiot. Can't 
you see ?"-Pass- 
trig Sltoze, (Lon- 
don). 
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Should Have Sold 'Em For Ground 

Rods! -"I suppose you cleared a fortune 
peddling lightning rods around the country 
this summer ?" 

"Couldn't interest a single farmer. They 
all had their roofs covered with radio 
aerials."-Judge. 

Why They Flunked -Among recent 
schoolboy examination "howlers" we choose 
the following: 

"Parallel lines are the same distance all 
the way and do not meet unless you bend 
them." 

"Gravitation is that which if there were 
none we should all fly away." 

"Horse power is the distance one horse 
can carry a pound of water in an hour." 

-The Christian Evangelist (St. Louis). 

She Took To 
Him - "W110 
the girl you ju > /i' 
greeted?" 

"I made her ac -,- 
quaintance during 
my last air voy- 
age -air ship fell 
down -so I - 2 1 of- 
fered her the use 
of my parachute." 

-Fliegende Blot-tier (Munich). 

Righto! -Engel much interested in 
science, returns home after attending lec- 
ture on radio telephony. 

"Just think Fische! that it is possible to 
speak from America to Europe by Radio" 

"Well that is nothing extra !" 
"What ! Talking across the ocean with- 

our wires and poles is nothing extra!" 
"Sure not. If they could put telegraph 

poles with wires across the ocean, that 
would be something to crow about." 

-Lustige Blaetter (Berlin). 

Nosed Out -TEACHER TO THE CLASS - 
"Does any one know how iron was dis- 
covered ?" 

PUPIL- "Yes, sir." 
TEACHER- "Well, tell this class your in- 

formation." 
Puttr.- "Please, sir, they smelt ff."- 

Hollywood High School :Yews. 

We Want One 
-Optimistic In- 
ventor (Solilo- 
quizing a f t e r 
smash) - Still. 
that gives me a 
splendid idea -r 
folding c a r !- 
Passing .S h. o 2tß 

(Lorulon ). 
Solid Ivory- PROFI:SSOIR : "What is a 

transparent body ?" 
"A transparent body is- is -is -" 
PROFESSOR : "Is a body thru which one 

sees light." 
"Thank you professor." 
PROFESSOR : "Since you have not been able 

to give me a definition, give me an ex- 
ample." 

"A key hole." 
PROFESSOR : "Key hole! How so ?" 
"Because you can see the light through a 

key hole. " -Le Petit Journal (Garden City). 

An Eye Full -"What are you study- 
ing now ?" asked Mrs. Johnson. 

"We have taken up the subject of mole- 
cules," answered the son. 

"I hope you will be very attentive and 
practice constantly." said the mother. "I 
tried to get your father to wear one, but 
he could not keep it in his eye. " -Columbia 
Jester. 

www.americanradiohistory.com

www.americanradiohistory.com


THE ORACLE 
The "Oracle" is for the sole benefit of all scientific experimenters. Questions will be answered here 

for the benefit of all, but only matter of sufficier.t interest will be published. Rules under which 

- , questions will be answered: _ 1. Only three questions can be submitted to he 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. Oucstinns 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 will be charged. Correspondents will be informed as to the fee before such questions are answered. 

PIN HOLE CAMERA 
(1540) J. B. l'inkos, Pittsburgh, Penna., asks: 
tl, I. How may a pin hole camera be made? 
A. 1. The construction of a pin hole camera 

is extremely simple and its finished appearance 
is shown herewith. The construction is as fol- 
low,. 

Make a box of either eardboa -d or light wood. 

PIN HOLE 

FILM OR PLATE 

n the Pin-hole Camera Shown Abcve the Size 

of the Exposing Opening Will Have to be Deter- 
mined by Experiment, Also Exposure Time. 

of about the shape shown, and with ends slightly 
larger than the tilm which is to be used. One 
side of the box should be on hinges so that the 
tilni can be readily placed within or removed. 
Nr't faint the inside of the box black and in 

one end, bunch a hole with a thin needle. The 
size of this hole will have to be determined by 
experiment. 

Now in a dark room, place a film in the end 
of the box opposite the pin hole and hold it in 

place by steins of any type of wire or spring 
clips which nay be desired. Close up the box 
so that all light will be excluded therefrom and 
rover up the pin hole. Take the camera into a 
good strong light and make the exposure. The 
length of this exposure will have to be deter- 
mined by experiment and is controlled by un- 
covering the Pin hole for the desired length of 
lima :utd then covering it us) :gain. Be careful 
not to .shako the camera while the exposure is 
being made_ 

The method was ,ts ,follows. Obtain a small pill 
bottle, and enough olive oil to fill the scone about 
two -thirds full. Heat the olive oil almost to its 
boiling point, and pour into the pill bottle. Drop 
therein a small piece of phosphorous about the 
size of a pea, allow the oil to cool, and cork the 
bottle. l t will be found necessary to uncork 
the bottle at various intervals in order to re- 
establish the glow. ('are must be taken in 
handling the phosphorus to sec that it is kept 
tender water at all times up to the point when 
it is transferred to the oil. 

FIRE EXTINGUISHERS 
(15431 J. H. Geelnntyden, Lynchburg, Va., 

asks: 
t). 1. I s carbon tetrachloride a good tire ex- 

tinguisher and in what way (nay it be used for 
this work? 

A. 1. Carbon tetrachloride is ass excellent fire 
extinguisher, which work it does by virtue of 
the gas given off which extinguishes the flames. 
This material is used in a well known make of 
fire extinguisher, and the resulting gas is by no 
means, harmful to human beings. i f the carbon 

ARTICLES ON ELECTRICITY FROM THE 
AIR. 

(1í411 O. t odrich. Jacksonville, Fla., asks: 
t) 1. What material have you ever published 

on the extraction of electricity from the atmos- 
phere and front natural forces, also on work done 
ut overcoming gravitation. 

A. 1. Many issues of this magazine have con- 
tained sonie forni or other of articles dealing 
with one or the other subjects you mention. 

H owever, we are giving you below a list of 
feature articles on these subjects. 
Power From the Air 
1._t('etr1e Power From the Sun 
Electricity From The Wind 
Ovetsoming Gravitation 
New Researches in Gravitation 

Mar., 1922 
Apr., 1922 
Jan., 1922 

Mar., 1920 
\1ar., 1920 

(:rcnvity Defied 1-tit., 1922 
All these issues noty be obtained from our 

Subscription Department at 25 cents each. 

PHOSPHORESCENT LAMP 
(1542) Robert S. Graham, Beaver Falls, Penna., 

says that he has several times seen mention of 
a lamp which glows continuously consisting of 
a small pill bottle with chemicals inside. He 
asks:. 

(1. 1. Can you tell me where any such lamp 
has beets .described and if possible tell how to 
make one? 

A. 1. The lamp you mention has been des- 
cribed once or twice in the pages of this magazine. 
hurt it does not seem to give very good satis- 
faction. The writer constructed one, but it did 
no more than glow, giving forth practically no 
light whatsoever. 

IMPORTANT 
TO NEWSSTAND READERS 

IN order to eliminate all waste and un- 
sold copies it has become necessary to 

supply newsstand deale-a 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 fo- me copies of 

SCIENCE & INVENTION every month 
until I notify you otherwise, and greatly 
oblige, 

Name 
Address 

tetrachloride is contained in scaled glass con- 
tainers, they should be thrown at the worst part 
of the fire with a force sufficient to break the 
glass. Carbona is practically the same thing and 
makes a good fire extinguisher. 

TRANSLUCENT METAL 
(1544) Felix Grandich, Bronx, N. Y., asks: 
O. 1. T s there any metal which can be made 

translucent and if so, how? 
A. 1. The only way to obtain a translucent 

metal, is to beat or press the same into very 
thin sheets. Gold, silver and platinum are the 
only metals which lend themselves to this pro- 
cess. Gold leaf is a very good example of 
translucent metal. Some of the rarer metals can 
also he beaten thin enough to become translucent. 

WIND -DRIVEN ELECTRIC LIGHT SYSTEM 
(1545) Oscar Peterson. Worthing, So. Dak., 

refers to an article in the February issue of 
SCIENCE AND INVENTION on how to make 
a wind -driven electric lighting system and asks: 

Q. 1. Can this lighting system be used to 
charge a six volt storage battery? 

A. I. You may very easily utilize the wind - 
driven power plant you mention for the charging 
of a storage battery. in fact, such a use was 
suggested hi the article. An automobile genera. 
tor is particularly adapted to such use. 
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SPA RK COILS IN SERIES 
1 15461 C. I'. Sullivan, Johnsouhurg, Penna., 

wants to know : 

O. 1. Il ow can I procure a longer spark frein 
a spark coil. by connecting to it another spark 
coil of the saute size? 

A. 1. You stay procure the spart: length of 
Loth of your sial: coil: conmcti'i:t ill, 

TO BAT 

SPARK CO'.L 
it 

SPARK GAP 

fl 

TO BATTERY 

SPARK GAP 

tttt, ßt2 

SPARK COIL 

SHORT CIRCUIT 
ONE VIBRATOR 

n Connecting the Spark Coils in Series For 
a Fatter and Longer Spark. as Shown Above, 
Short -Circuit One of the Vibrators, as Shown. 

primaries ill series with earls other and in series 
with the battery, also connect the secondaries in 

,series as illustrated herewith. l'sc but one vibra- 
tor. 

REMOVAL OF HAIR ELECTRICALLY 
(1547) J. F. Price, El Pasco, Texas. asks: 
O. I. flow is hair removed from any part of 

the body by electrolysis? 
A. 1. In the electrolysis method of removing 

hair. one electrode. connected to a six volt storage 
battery. is held its the hand, :utd the other is 
connected to a sterilized needle. The Latter is 
inserted into the skin at the root of the hair, 
until a small white drop of fluid exudes fro : :t the 
base of the tulle. 

At this time it will be found that the hair can 
be easily removed and will never return. This 
method is very slow as it is necessary to remove 
one hair at a time, and is. unless practised by 
is competent operator, rather dangerous. 

CALCULATING TRANSFORMER DESIGNS 
(1543) Fred S. Orpen, Toronto, Canada, re- 

quests: 
Q. 1. What is the formula for obtaining the 

number of turns in the coils of a step -down 
transformer? For example. if the primary were 
designed for 110 volts with 500 turns wound 
thereon, and you required a 12 volt secondary. 
how would you calculate the number of turns in 
the latter? 

A. 1. \Vises, the number of turns in the primary 
of a step -down or step -tip transformer has been 
determined. the number of secondary turns for a 
particular voltage is very easily found. This 
equation is used. The number of tarns on the 
primary is to the primary voltage as the number 
of turns on the secondary is to the secondary 
voltage. Three of these are known and by simple 
mathematics the fourth one may be found. 

THE THALOFIDE CELL. 
(1549) T. K. Peters, Los Angeles, Calif., asks: 
Q. 1. How may I make a sensitive photo 

electric cell such as that known as the Thalofide 
cell? 

A. 1. We will send upon receipt of a stamped 
addressed envelope the name of the manufacturer 
of the Thalofide cell. However, you will not be 
able to purchase any of the material used in th° 
cell as it is manufactured under a secret process 
and must be made as it is to he used and placed 
immediately in a vacuum as otherwise its photo. 
electric properties will be destroyed. 
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PHOTO ELECTRIC CELLS 
(1550) Vernon F. Bradley, Decatur, Ill., says 

that he has seen mention in this magazine of a 
photo electric cell much more sensitive than a 
selenium cell. He asks: 

O. 1. Can you tell me where I can purchase 
a 

Q. 
dealing with the construction of these 

cells or give me this information through your 
Oracle Department? 

A. 1. All cells which depend for their action 
upon light, are called photoelectric cells, there- 
fore, selenium comes under this head, as does the 
Kuntz and the Thalofide cell. We do not be- 
lieve that you can obtain a book giving instruc- 
tions for the making of these very sensitive cells 
as it requires a full laboratory equipment includ- 
ing a vacuum pump. If you wish to get a fur- 
ther insight into the manufacture of these cells, 
you should write to the Patent Office at Wash- 
ington, D. C., and request a copy of patent No. 
1,316,350, enclosing 10e. in cash. 

ELECTRICALLY OPERATED WHISTLE 
(1551) Wilbur E. Allen. Monticello, ill., asks: 
Q. 1. How may I operate a steam whistle by 

means of a solenoid from a point remote to the 
whistle? 

A. 1. You may obtain the result you desire by 
constructing a lay -out similar to the one illustrated 
herewith. This consists of a solenoid which pulls 
a bar fastened to a lever, which in turn operates 
the whistle. The solenoid is connected through 
a switch to the 100 -volt line. Not knowing the 
force required to operate the whistle, nor any 
other definite data. we are unable to tell you 
what size solenoid to use, but would advise you 
to experiment until you lind the best size. 

,STEAM WHISTLE 

TO BATTERY 
AND SWITCH 

SOLENOID 

il i 111111111111111111 

IIIIIIIIIIIIIIIIIIIIII 

How to Rig Up a Solenoid Magnet to Operate a 
Steam or Compressed Air Whistle. 

HECTOGRAPH COMPOSITION 
(1552) Anthony Azzopardi, New York City, 

asks: 
Q. 1. How is the composition used in a hec- 

tograph or duplicating pad made? 
A. 1. We are giving you the desired infor- 

mation herewith. Add 3 ounces of water to 1 

ounces of white glue. Heat in a double boiler 
until the glue is melted, then add 6 ounces of 
glycerin and pour into a shallow pan. If the re- 
sulting composition upon solidifying is too hard, 
add more glycerin, and if it is too soft, add more 
glue. It will be necessary to remelt the compo- 
sition in the double boiler before making any 
such additions. 

O. 2. What kind of ink is used in connec- 
tion with this device? 

A. 2. The ink to be used with this composition 
may be made by dissolving one dram of purple 
aniline in 1 ounce of water. 

ROMAN VITRIOL AND LIQUID NITROUS 
OXIDE 

(1553) Mr. J. S. Bald!). North Adams, Mass., 
wants to know : 

Q. I. What is roman vitriol? 
A. 1. Roman vitriol is nothing more than cop- 

per sulphate, (CuSO4). 
O. 2. Can nitrous oxide be liquified? 
Ä. 2. It is entirely possible to lighify nitrus 

oxide, by applying a heavy pressure. 

HEATING BATHS FOR CHEMICAL 
EXPERIMENTS 

(1554) Mr. Robert Bridle, Barberton, Ohio, 
mentions a certain experiment in which a water 
Lath is used for heating a particular substance 
whose boiling point is 248° F. He asks if it is 
possible to use a water bath in this particular case. 

A. 1. We would advise you to either substitute 
a sand bath for the water bath in the experiment 
you mention, or else add a quantity of calcium 
chloride to the water, in which case the boiling 
point will be raised considerably. Either of 
these methods will give the results you desire. 

MOTOR TROUBLE 
(1555) Albert Barker, Goderich, Ont., Canada, 

says that he has a one -quarter horse -power motor 
designed to run on 1111 volts A. C., which motor 

Sc 

runs on the brushes until it gets up speed, where- 
upon the brushes are disconnected from the cir- 
cuit. He says that this motor ran very well until 
recently, but now when the current is turned on 
a hum is produced, but the armature does not 
rotate. He asks: 

Q. 1. Can you tell me what is wrong with this 
motor and give a few suggestions regarding the 
same? 

A. I. It may be that either your brushes are 
damaged or striking. or else some of your arms 
tore coils are burned out. We suggest that you 
dismantle the motor, and by inspection you can 
tell whether or not the trouble is with the brushes. 
This is the most likely place. We would suggest, 
however, that, unless you are well versed in such 
work, you send the motor back to the firm from 
whom it was purchased and have them do the 
repair work, as one uninitiated in this line might 
cause damage which would be expensive to rectify. 

BATTERY CHARGING 
(1556) Albert Barker, Goderich, Ont., Canada 

asks the Oracle: 
Q. 1. How many six volt storage batteries 

can be charged from an ordinary type of four -jar 
rectifier? 

A. 1. Any one of the ordinary types of the 
four- jar - rectifiers will charge as many as ten stor- 
age batteries, which should be connected in 
series. This applies to 6 -volt batteries. The 
charging rate of the batteries will depend upon 
the batteries themselves. The charging rate 
should be about 1% times the normal discharge 
rate, and the amount of current which passes 
through the rectifier. is determined by a bank of 
lamps used in series with the A.C. side of the 
same. 

NEW STUNTS ELECTRICAJ 

NEW APPLIANCES FOR THE HOME 

NEW EXPERIMENTS BY THE DOZEN 

And Innumerable Other 

Interesting Articles 
in October Issue of = 

'°Practical Electrics" 
including 

FOUR -WAY SWITCHES 
By O. E. Bricker 

STORAGE BATTERY FOR DEMON- 
STRATIONS By Francis G. Le Inerte 

NEW YORK'S ELECTRIC MAP. 

HIGH VOLTAGE LABORATORY BAT- 
TERY By Harry R. Lubcke 

THERMIC TELEPHONES. 

LIVING ELECTRIC BATTERIES 
By Harry Van Demark 

INCANDESCENT GAS MANTLES 
(1557) Louis Marna, New York City, requests: 
Q. I. Can you tell me how the materials 

applied to gas mantles are made? 
A. 1. We are giving you the formula for the 

making of the treating mixture used in the manu- 
facture of incandescent gas mantles 

Lanthanum oxide 3 parts 
Yttrium oxide 2 " 
Burnt magnesia 5 " 
Acetic acid 5 " 
Water. distilled 10 " 

The oxides are dissolved in the acetic acid and 
water, and to the solution another 15 parts of 
distilled water are added and the whole filtered. 
The vegetable fibre (in its knitted or woven 
form) is impregnated with this solution. dried, 
and arranged on its support.. In the formula the 
acetic acid may be replaced with dilute nitric 
acid. The latter seems to have some advantages 
over the former, among which is the fact that 
the residual ash, which is the working part, where 
acetic acid is used has a tendency to ball up and 
make a vitreous residue, while that of the nitric 
acid -remains in powdery form. 

ETCHING 
(1558) Francis Gates, Healdsburg, Calif., asks: 
Q. 1. How may materials such as brass, cop- 

per, iron and hard rubber be etched? 
A. 1. Etching can be done on various kinds 

of metals by means of any acid which will attack 
that metal. This work has been discussed at 
various times in past issues of SCIENCE AND 
INVENTION. 

For best results hard rubber should be en- 
graved rather than etched, as it is by far the 
simplest way of obtaining any such results. 

Jena' und Llve)ltfoll for October, 1923 

COPPER WIRE AS FUSE 
(1559) Edward Ayers, Deer Park, Wash., wants 

to know: 
Q. 1. Can I use fine copper wire in place of 

fuses? 
A. 1. Any size of copper wire will act as a good 

fuse; No. 34 wire answering the purpose you 
mention. It is necessary however, that the wire 
be rather short; otherwise, it takes too long for 
the current to heat the same to the melting point. 
That is the reason why fusible links are used in 
place of copper wire, because they will heat much 
more rapidly on an overload, and melt at a much 
lower temperature. 

Q. 2. How can I make a galvanometer, using 
a magnetic compass in its construction? 

A. 2. Winding a dozen turns of wire around 
your compass will make a very good galvanometer. 
A coil 5" in diameter with the compass placed 
on a shelf in the center, will answer your pur- 
pose admirably. No. 18 is a good size wire to 
employ. 

A 

COMPASS-- 

WIRE-' 

1 

Simple Way in Which to Construct a Galvanometer 
For Home Laboratory Use. 

TRICK MIND READING 
(15601 Alston Maxwell, Tulscaloosa, Ala., says 

that he has recently viewed a performance in a 
theater in which a lady sat at a piano on the 
stage and her assistant went among the audience. 
Spectators whispered to the assistant the name of 
the selection that they wished the lady to ,play 
as he leaned over toward them, and immediately 
the pianist would play the selection desired. Our 
correspondent believes that the actor who passed 
among the audience had a sensitive microphone 
concealed under his clothes, but is not sure as to 
how the connections were made to the holy on 
the stage. He asks: 

Q. 1. Ain T right in my assumption as to the 
microphone, and how can the circuit be com 
pleted? 

A. 1. We believe that you are quite correct 
in assuming that the microphone was concealed 
beneath the actor's clothing. The matter of mak- 
ing the circuit from the actor in the audience to 
the actor on the stage was fully described in the 
December, 1921, issue of Practical Electrics. under 
the head of "The Haunted Violin." 

In this method two metal strips were placed 
under the carpet and contact was made by sharp metal points, fastened to the heels of the actress' 
shoes. 

ILLUMINATING ROTARY SIGN 
(1561,1 I. K. Johnson. Corpus Christi. Texas, says that he has seen a rotating electric sign which appears stationary when illuminated by a peculiar type of bulb. He asks: 
Q. I. What are these bulbs and how is the effect produced? 
A. 1. The bulbs you mention are those known as Geisller tubes, and the sign must be rotated at a speed equivalent to the frequency of the sparks passing through the Geisller tube. 

EXPERIMENTAL ELECTRO- MAGNET 
(1562) W. E. Allen, Monticello, Ill., asks: O. I. How may I make an electromagnet 

so that it will operate on 110 volts A. C.? 
A. 1. The size of the wire used on your mag- net will depend upon the size of the core and the amount of current you wish to draw. An ex- perimental magnet may be constructed by wind- ing 500 turns of No. 18 D. C. C. wire on a 1 inch iron core. 4 or 5 inches long. The core should be composed of a bundle of iron wires. 

SOLDERING STEEL 
(1563) A. J. Gibson,. Philadelphia, Penna., re- quests 
Q. 1. How can I solder steel and what solu- tion should he used? 
A. 1. In soldering, it is necessary to heat both of the parts to be joined, thoroughly, to the melt ing point of the solder being used. A solution of zinc chloride in water may be used for solder ing steel. Killed mttriatic acid is used by plumbers and tinsmiths for all such soldering. 
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Write us 
a post card 

Address Dept. 40 -R 

and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook -ups 
and circuits. 

You will be amazed at the low prices 
Ward's quote. A complete tube set 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50. 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up -to -date de- 
vices-at the lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual "Radio - profits." Why pay higher prices? Ward 
quality is the best and the prices will often save you one - third. Everything 
sold under our Fifty Year Old Guarantee, -Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52 -page Radio Book. 

Write to our house nearest you. Address Dept. 40 -R 

Chicago Kansas City St. Paul Portland, Ore. Ft. Worth 

MONTGOMERY w _T 
Chicago 

Kann 111111óo , ,, 
'! =11á(L Q Kansas City St.Paul 

o Portland -- Ore. Ft. Worth 

MontgomeryWardGC 
The Oldest Mail Order House is Today the Mo st Progressive 
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Let an Experienced Newspaper 

Man Show You How to Break 

i i Into the News- 

paper Field 

T 

E VSPAPER work offers countless opportuni- 
ties for the young Iran or the yelnllg woman who 
really wants to amount to snmeonng. Toe his- 

tory of Journalism ales innumerable instances 
"here bright young Reporters have been graduated 
nom newspaper annuls to high places in the indus- 
trial and political world. Ex- President [larding was 

a old newspaper man. 'llaouas NV. Lamont, nine of 
the senior mariners of J. P. Aforgan & Company, was 
o reporter nn the New York Tdhune. Senator Wal- 
ler E. Edge of New Jersey was, and Is an editor: so 

ex- Senator James K. Vardeman of ll ississino i. 
A ngustus Thomas, America's foremost playwright. 
,pas a reporter on the St. Louis Post Dispatch. 
.Utitir Hopkins and Brock Pemberton, theatrical 
producers, were newspapermen. Arthur woods, ex- 
police commissioner et New York. was a reporter. 
Newspaper work, in itself, is a field that offers un- 
limited opportunity -and it often leads to better 

FASCINATING WORK 
Salaries of $40 to $125 a week 

There isn't any profession that oilers the thrill 
that .Inurotlism does and there is always room for 
it live, wide stroke young fellow in this exciting 
held. Regular Reporters earn from $10 to $125 a 
week. Coral deslanen on a tinily paper ore paid 
too $ail to $100 a weep. A "Star" Reporter eau 
¿,ontmmui his urn salary. 

Part Time If You Prefer 
11 edteds of ambitions Wren and women make extra 

by were pond ing for newspapers or writing 

n 

+Lt azines In their spate tiuir. Many of the 

hh sueeeouful erpocters of today started in this 
.cp. if you have the ability to write, there Is 
¡Inn,. a In.,11 et fur Sane effprt >. 

We Will Teach You Journalism 
At Home 

Henry J. Iirorkmeyer, Assistant City Editor of 
the New York Evening Post, will give You a thor- 
ough training in Journalism in six short easy Ien- 
:ous, Air. lirockmey'er is well qu:di tied to teach you. 
He has trained hundreds of men :ciol women, many 
ui whom have, under his gufalaovr, nesclupcd ìuba 
uMI It rank eporters or feature tithe's. 

tar. Ilroeluueycr's course in l'rartiral Journalism 
will teach you what it would take mouths of actual 
awspaper work to learn. The course is complete. 
uthoritative. easy to understand. Li It Ah'. 

Itrnrkureyer has incorporated everything that his 
lung experience of over thirty )'cars in the 
newspaper field has taught him. It shows not 
only the way n netsspaper is run, giving a 
detailed explanation of the reportorial and 
:rl iiois trati re slants, is ith the duties of r:oi, but it 
n;tit, the student in every phase all' .Ionrootho. 

Ith 

-I rurtiue hie how tin drrrinp "nose for news" 
o In write, how to prepare This ropy and edit it 

her pulolicat.icn and drills into him the development 
of style, with enuntless t-eternnrrs and actual ex- 
. n'p 

The ennmlete cnurxe comprises six comprehensive 
lessons lint brimful of 

r 

rrry t hin, renurter r 

erirspondeil most learn. And it's all interestli, 
read hr -more r:wrl ill tine than any novel. You 
won't want to strop studying once you start 

Five Days Trial 
Tw .actually prove to you the merits of the course 

ewe 

will send it to you on five daps' trial. If at the 
nd of that tinge you du not feel that you have re- 

ceived more than your ten dollars' worth (the price 
of the rnmpiete course is only $Un) you niay return 
it. to as at our expense and your money will lie im- 
mediately refunded. \Ve won't even rife you for an 
explanation - --we guarantee to refund your money in 
full within twenty -four halo's after receiving the les- 
sons back. 

.lust. pin a cheek. money order or ten dollar bill 
to the coupon below and mail it to us. Then 
take five days after the rnurse arrives to deride 
whether you wont to keep it or not. You, alone. 
will be the Judge. we know that you will find the 
curse worth ninny times Its pelee. 
THE PRESS GUILD. Inc.. 66 -D -W. B'way. N. Y. 

THE PRESS GUILD, Inc., 
66 -D -West Broadway, New York Ctty. 
Enclosed find $10 for [which you are to ship me 

at once, prepaid. Henry J. Brockmever's complete 
course in Practleal Journalism with the distinct un- 
derstanding that if I return the rnurse in five days 
my full $10 will he refunded and no questions asked. 

(Name) 

(Address) 

(City) (State) 

Science a11(1 invention for October, 1923 

Ls of' the 
InverctIor 

By EVERETT N. CURTIS. 
(Concludec! from Sept. Number) 

Where the inventor is well acquainted with 
the art. he could very well in many cases 
dispense with such examination, and rely 
upon the Examiner after the case gets into 
the office to discover and cite adverse refer - 
ences if there are any. Even after the usual 
preliminary examination' is made, it is quite 

Be Sure to 
Read Carefully 
the Specifica- 
tions Listed in 
Your Patent. 
If You Don't 
You May Be 
Granted a 
Patent on a 
Thing Entirely 
Different from 
the One You 
Invented. This 
Very Often 
Happens. 

likely that the Examiner will in due course 
rite references not disclosed by it. 

Such preliminary examination is, however, 
safeguard, and in case the inventor is 

ignorant of the prior art. it is to be recom- 
mended as being of some value. 

DATES ARE IMPORTANT 
Another matter to be considered by the 

inventor is the importance of preserving 
the dates of his invention. If he obtains a 
patent and thereafter brings a suit, it may 
be advisable to show that he conceived his 
invention and reduced it to practice before 
the person who is claimed to be a prior 
inventor, or prior user, or author of a 
prior publication. Such proof play also 
he important should he be thrown into in 
terference in the Patent Office during the 
prosecution of his application. No inven- 
tor's n-iere sayso, uncorroborated by other 
evidence, will he sufficient to establish the 
elate of invention. There must be evidence 
of disclosures to others, drawings or writ- 
ings, or the embodiment of the invention in 
some perceptible form. Memorandum hooks 
with dated and witnessed sketches and de- 
scriptions properly signed are often used to 
prove the (l.ate of conception. All inventors 
should have such books or memorandum 
sheets, and should carefully preserve them. 
As soon as the creative thought occurs to 
the inventor, he should record it in his 
memorandum book. and if possible should 
fully illustrate the same with sketches. 
When he has clone this, he should sign his 
name, together st'ith the date and place, and 
should have the sank witnessed and signed 
by one or more witnesses. Letters written 
to some member of the inventor's family or 
to a friend, making the same disclosure, are 
also good evidence, particularly where the 
envelope showing the cancellation date of 
the post office is preserved. Probably the 
hest evidence, next of a reduction to prac- 
tice, is an affidavit with attached sketches 
certified to l)y a notary public. with his seal 
attached. But even the establishment of the 
first date of invention may come to naught 
unless the inventor is shown thereafter to 

It Is Always 
Well to be 
Sure Your 
Idea "Works" 
Before You 
Give Your 
Patent Attor- 
ney His Cer- 
tified Check. 
"Reduction to 
Practice" is 
Required by 
the Patent 
Office. 

adio 

llave been diligent in reducing his invention 
to practice. The inventor should, therefore, 
be prompt in trying out his invention in some 
practicable form ; his work must be promptly 
finished physically as well as mentally. If 
Ile waits too long between conception and 
reduction to practice, some other inventor 
who may independently conceive the inven- 
tion subsequent to his date of invention may 
first reduce it to practice, and may be held 
to be entitled to the patent because of the 
want of diligence of the earlier inventor. 
Reduction to practice may be accomplished 
in two ways. First, by carrying out a proc- 
ess on a commercial or practicable scale, by 
constructing and operating a practicable ma- 
chine, or by producing an article of manu- 
facture, or composition of matter, or, sec- 
ond, by filing an application for patent, 
which operates as a constructive redaction to 
practice. In any event the inventor should 
take care, in so far as possible, to make his 
disclosures to persons of intelligence, since 
otherwise he may jeopardize Isis rights if he 
depends upon the evidence of witnesses when 
do not rightly comprehend the invention or 
its purposes, and cannot therefore clearly 
testify' as to what the disclosure really was. 
IUenhu-auda, sketches and letters if once 
established speak for themselves, it is true, 
but corroborating witnesses i f not intelligent 
may make difficult even the establishment of 
such written evidence. 

Don't Try to 
Keep the Idea 
Secret. If a 
Patent is Not 
Applied for 
Within Two 
Years After 
Its Evolution 
the Patent 
Office Will 
Honor a Claim 
of Another 
Person Made 
More Quickly. 

r 

fIOI 
CLY 

I r-- 

FULL DISCLOSURE IS NECESSARY 
Another matter sometimes overlooked by 

the inventor is the necessity of making a frill 
disclosure in his application for patent. If 
the patent attorney who draws the applica- 
tion has not all of the facts as the inventor 
knows them, such inventor should not com- 
plain if he finds his invention is not fully 
covered and protected. 1 f possible, the in- 
ventor should supply his attorney with the 
fullest possible written description of his 
invention, together with working or intelli- 
gible drawings. If the inventor must supply 
his description verbally, let it be very full 
and complete. Furthermore, the inventor 
should insist that he be permitted to take 
home and consider the specification anti claim 
after the same have been prepared by his 
attorney, and after he receives such specifi- 
cation he should read the same wills the 
utmost care to be sure that nothing has been 
left out. After the application has once been 
filed, while the full opportunity is otherwise 
afforded for amendment, the examiner will 
not permit new matter to be added. The in- 
ventor should also study the claims, which 
are the measure of the patent, and carefully 
bear in mind that everything which is not 
claimed is dedicated to the public. He should 
also consider that the more carefully pre- 
pared - the specification and claims of the 
application, the more valuable will he the 
patent -when issued. If he hurries his patent 
attorney, or in his anxiety to get a patent at 
the least possible expense, employs inferior 
talent. he must not he surprised if his patent 

(Continued on page 584) 
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$ 200 
per week 

$150 
per week 

$100 
I per week 

$ 7500 
per week 

JK) 

$50 óo 

per week 

25c!2 

per week 

1 O o0 $ 

tTp' week 

$1892 
per week 

.airlusien. Amon 

You are not the kind of man who is always going to take orders from others. 
What you want is to give -not take orders. You want the bigger pay that 
goes with that kind of work; and here in this great L ibrary of Practical Books for 
Self- training, you are offered the sure way of getting what you want. 

In these books you will find a wealth of the very information you need to 
GET MORE MONEY in the trade you are following. There are thirteen sets, 
each set devoted to one particular line of work. Each set is written by a group 
of highly trained practical experts who cover the entire subject from a technical 
standpoint yet do it so clearly and illustrate everything so plainly with diagrams 
and blue prints that you can't fail to understand every word. 

Thousands of men who have read and studied these books have gained by it. 
If you were to get only one idea that helped you prove an UNUSUAL knowledge 
of your work, that one idea would be worth what a dozen sets would cost you. 
Every book is simply packed with such ideas and helpful information. 

Reference Books That Make Happy Days of Pay Days 
Select Your Own Line From This List for Week's Free Use 

8 vals. Businrss Managriin nt -was 
$52.50 now 29.80 

7 vols. Steam and Gas Engineering - 
was $52.50 now 24.80 

4 vols. Sanitation, Heating and Ven- 
tilating -was $30.00 now 14.80 

4 vols. Fire Prevention and Insurance - 
was $30.00 now 14.80 

G vols. Modern Machine Shop Practice 
-was $45.00 now 21.80 

4 vols. Telephony and Telegraphy - 
was $30.00 now 14.80 

4 vols. Drawing -was $30.00 now 14.80 

5 vols. Carpentry and Contracting- 
was $37.50 now $19.80 

12 vols. American Law and Practice 
(including free reading course and 
250 page book of standard legal 
forms) -was $97.50 now 49.80 

8 vols. Applied Electricity -was $60.00 
now 29.80 

6 vols. Auto Engineering -was $45.00 
now 21.80 

9 vols. Civil Engineering -was $67.50 
now 34.80 

Free Consulting Membership 
A resident consulting staff of from 15 to 20 practical experts is waiting to solve 

for you any difficulty that you may have. A letter or a wire to American Tech- 
nical Society will bring you an immediate answer and the solution to your prob- 
lems. This advisory staff of practical men plus your working and reference 
library will enable you to handle successfully any job in your line. These men 
know all the latest methods and the newest and best ways of doing things. Let 
this pay- raising consulting staff be YOUR SILENT PARTNER. Use this 
service daily if necessary. 

This free consulting membership offer is good for a limited time only 
and can be withdrawn without notice. 

Use Books FREE For One Week -Send No Money 
-just fill out the coupon. After you receive the full set of books, express collect, 
read them over and test them out for seven days. If you don't want them, 
send them back at our expense. If you decide they will do for you what they 
have done for more than 200,000 others, pay $2.80 within one week and $3.00 each 
month thereafter until the special price is paid. This amounts to only ten cents 
a day. Mail coupon NOW if you want a bigger, better job at higher wages. 

Here's your opportunity, if you want to EARN MORE MONEY. 
Remember, we are taking all the chances -you pay NOTHING unless you are 
absolutely satisfied after seeing the books. Isn't this about the fairest 
proposition that was ever put up to you? 

American Technical Society 
Dept. X -725 Chicago, U. S. A. 

A.T.S. 1923 0 om m =m m =NM 
AMERICAN TECHNICAL SOCIETY, Dept. X- 725 Chicago. 

IPlease send me a set of for seven f 
days' FREE EXAMINATION, shipping charges collect. I will 
examine these books thoroughly, and if satisfied, will send 82.80 

I within seven days and $3.00 a month until I have paid the special 

' price of $ If I decide not to keep the books, I will f 
return them within one week at your expense. It is understood that if I 

keep the books I am entitled to a FREE Consulting Membership in the 
Society. 

' Name 
Address 

LReference 
(Please fill out all lines, give local merchant, banker or employer as' 

reference.) 
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BLUE PRINT 
READING 

Learn at Home! 
TlIE building trades are booming. Em- 
ployers everywhere are looking for men 

who can read blue prints. Splendid salaries 
and rapid advancement are offered men 
who have this special training. 

There is an easy, delightful way to learn. 
The International Correspondence Schools 
will teach you right at home in an hour a day 
of the spare time that now goes to waste. 

You will like the course because it is so 
PRACTICAL. You work on actual blue prints 
-the same blue prints á contractor would 
use if asked for an estimate, or a foreman 
would receive from a contractor. 

In a surprisingly short time you can ac- 
quire a knowledge of blue prints that will 
be of great value to you in a salary way the 
rest of your life. 

Mail this coupon to -day! 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6207-C, Scranton, Penna. 
Without cost or obligation on my part, please ten me how I can qualify for the position or in the subject before which I have marked an X: 

TECHNICAL AND INDUSTRIAL COURSES Blue Print Reading r) Electrical Engineering . Architect j] Electric Lighting Contractor and Builder Mechanical Engineer . Architectural Draftsman Mechanical Draftsman Concrete Builder Machine Shop Practice Structural Engineer Railroad Positions Chemistry Pharmacy Ous Engine Operating Automobile Work Civil Engineer 
Airplane Engines surveying and Mapping Agriculture and Poultry . \letailorgy Mining 
Mathematics Steam Engineering Radio 

BUSINESS TRAINING COURSES 
°Salesmanship Business Management Advertising Industrial Management Better Lettere Personnel Organization °Foreign Trade TraSlc Management 

Stenography and Typing Business Law °Business English Banking and Banking Law °Civil Service .accountancy (including C.P.A.) Railway Mall Clerk °Nicholson Cost Accounting Common School Subjects nookkeeping High Scheel Subjects Private Secretary Illustrating Business Spaniel' ID French 

Name 
Street 

n 

Address 3.27.23 

city State 

Occupation 
Persane residing O, Canada should send this coupon to the International Correepondenee Schools Canadian, Limited. 

.Montreal, Canada. 

EARN MONET( 
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 Directograph 
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 

Iii I'ullu ,ae Wilding Toronto, Can. 

5 Master Keys 
Work like magic in emergen, ies or prove 
whether your door or padlocks are burglar- 
proof. Open and test thousands of different 
locks. Recommended by ,(Sera in ten dif- 
ferent nations. Most wonderful and only 
l; eye of their kind. Send Fl today. Novel 
key chain PltEte with set. 

MASTER KEY CO.. 8 Manhattan Block. Milwaukee, WIS. 

Science and Invention for October, 1923 ,,, flIlIl og° 'ithe illadfi© ffnveEag®lc. 
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when issued is of such narrow scope as to be 
of little or no value. If, therefore, the in- 
ventor finds himself in a position where by 
reason of lack of means he is unable to 
employ a solicitor of standing and experi- 
ence, he should endeavor to seek out and 
interest some person with capital in his inven- 
tion. It is better by far to have a half 
interest in a valuable patent with broad 
claims, than the whole interest in a patent 
with claims so narrow that they are limited 
to the precise device shown and can he easily 
avoided by others without penalty. 

The inventor should also consider the two 
years statutory bars of the statute, and take 
care not to use his invention commercially or 
publicly for two years before applying for a 
patent. A publication or use tïv'il tears prior 
to an application eoutpletely burs an iuz,ruta 
from the right to a pah'nt. if, therefore, 
any person, including the inventor, has de- 
scribed such invention in a printed publica- 
tion or has used the invention for more than 
the two years prior to his application. the 
inventor forfeits his rights, unless he can 
show such public use was entirely his own 
and was experimental in character. An ex- 
ample of such experimental use is that of an 
invention for a city- pavement, where it 
might be necessary in order to test the same 
experimentally to employ more than the two 
years public use: Courts. however. are prone 
to look askance at the suggestion, of experi- 
mental use in reply to the defense of public 
use, so that it is seise to avoid ptiblic experi- 
mental use by the inventor if 

EMPLOYEE'S INVENTIONS 
Where an employee invents, ecc;n though 

Ihe"inventi,ei is made din-ing. hours of em- 
ployment, and the employer .pays for the 
prosecution of the application, all that the 
employer will obtain in the absence of any 
express agreement is a shop- riigltt or at the 
most an implied license. The right to the 
patent still remains in the employee. Where 
there is an express agreement that the em- 
ployee wilI as, in to his employer all his 
inventions relating to the employer's busi- 
ness during the period of his employment. 
the courts will enforce such agreement and 
compel the inventor to assign. Agreements, 
however. of this character are strictly con- 
strued, and unIéss the word assign or the 
equivalent is usid. the tendency of the courts 
is to give the employer only a shop -right in 
the invention. 1f the agreement -were not 
restricted to a particular class of inventions. 
or to the business of the employer, and re- 
tiuired the inventor to assign to his employe,- 
rill his inventions of any naliu'c whatsoever. 
he ('Hurt \vnttlrl hold such an agreement to 

Le in restraint of trade and would refuse to 
enforce it. 

The patent law requires all assignments of 
patents, as against a subsequent, purchaser 
or mortgagee for it valuable consideration 
without notice, to he recorded at the Patent 
Office within three months from the slate of 
the assignment or prior to such subsequent 
purchase or mortgage. Except. however, as 
against such purchaser or mortgagee, record- 
ing is not necessary to tlic validity of the 
assignment or chain of title. This clause is 
not very important as to the inventor, except 
as he may desire to protect the interests of 
assignees, or except perhaps as he himself 
may acquire patent interests. Any person 
purchasing a patent should cause a search of 
the title to he made at the Patent Office at 
Washington in order to make sure that such 
title is clear, and should in general take the 
same precautions as if he were taking title 
to a parcel of real estate. 

JOINT INVENTORS 
By joint inventors is meant those inventors 

who together create a single invention. They 

are entitled to a. joint patent, but neither of them can obtain a separate patent for the invention. If they desire they may file sepa- rate or joint applications, but only one patent 
will issue. The fact that one person fur- nishes the capital and another makes the invention does not entitle them to make an application as joint inventors, but in such 
case they may become joint patentees upon 
the inventor assigning an undivided interest 
to his colleague. Independent inventors of 
distinct and independent improvements on 
the same machine cannot obtain a joint patent 
for their separate inventions. In Stich case 
a separate application should he filed for each inventor. Since it can rarely he shown that 
two or more persons have joined in the cre- 
ation of the invention, very few applications 
for a joint invention are filed. Great titre 
should he exercised by the inventor where 
he supposes he is a joint inventor. In many 
cases it will be found after carefully sifting. 
the facts that there is in reality but one 
inventor, and if such inventor is so careless 
as to permit another person to be joined 
with him as joint inventor, the results may 
be very serious in case of litigation. .After 
the patent for a joint invention has been 
issued, if it develops that the invention is 
lint in fact joint, the patent will be declared 
to be void. 

SECRET PROCESSES 
In some instances it may he determined 

particularly where a process is concerned 
that such process will he held secret. in 
rase the inventor determines upon such 
course, he should carefully bear ill mind 
that once he has determined to keep his in- 
vention secret, while availing himself of the 
results commercially, he :nay, if slid] secret 
use is long continued, lose his rights to a 
patent. Vet in some cases it lias happened 
that the inventor after using his secret pro- 
cess for a number of years has become 
alarmed lest such process through the un- 
faithfulness of an employee might he di- 
vulged to the public, and has made applica- 
tion for and has received a patent for such 
process. 

Where such facts, however. llave appeared 
to the court, it has been held. in the case 
of a concealment for the purpose of profit- 
over a long period of yen's, that the patent 
will be held to be mitt because of construc- 
tive abandonment or forfeiture of the right 
of an inventor to a patent. 

FOREIGN PATENTS 
SO far as concerns foreign countries, the 

inventor should hear in mind that once the 
invention is divulged to the public, either 
in the form of a patent or other printed 
publication. such publication will become 
a bar to the issuance of a patent. This 
applies particularly to foreign countries, 
there being an exception relative to U. S. 
patents in the case of the inventor himself. 
who is not debarred from receiving a patent 
for his invention in this country by reason 
of its leaving been first patented by 11h11 
abroad, unless the application for the said 
patent was filed more than twelve months 
prior to the filing of the application in this 
country. The proper course to pursue in 
the ordinary case is after notice of allow- 
ance is received by the inventor in this 
country, to utilize the six months in which 
he is to pay his final fee for the filing of 
such application in foreign countries as he 
may desire. Tn this country a patent does 
not go to issue. that is become published, 
until the final fee has been paid. and since 
the inventor has six months for such pay- 
ment he has ample time before paving such 
fee to file his applications abroad. 

(Continued on page 586) 
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NATIONAL 
Apparatus of Simplicity and Perfection 

For Reflex and Crystal Sets 

The Monodyne circuit is one of the most 

radical advances in Radio engineering. Parts 
heretofore considered essential are omitted. 
One simple tuning control gives selectivity. 

equal if not superior to sets costing hundreds 
of dollars. 

A11 T1'are Lengths 

2 coils are fur- 
nished with each 
set. 

NATIONAL 

"GOLD- GRAIN" 
DETECTOR 

NATIONAL 

i-1.1HI1 

MONODYN E 
TRADE fi(. 

TUBE SET 
MODEL GT-I 

ATIONAL 

ITERFERENCE 10.00 
ELIMINATOR ' including 

Two 
Inductance 

Coils 
The National Interference Without 

Eliminator can be used with Tube 
any and all radio outfits iu 

matter what make, tube or 
c restal sets. Will bring in 

stations you never heard be- 
fore. '\thing else required 
with set as illustrated. Just 
connect it with two short 
wires to your r:utfit. 

$7.50 

Entirely New 
Circuit 

No 
Storage Batteries Actual Size 

FOR PANEL 
MOUNTING 

Amplifies As It Detects 
ONLY ONE CONTROL 

THE SINGLE TUBE 

Performs the Function of 2 -Tubes 
AS RADIO FREQUENCY AMPLIFIER 

AND DETECTOR 

An Absolute Necessity to Clear Reception 
Eliminates broadcasting and code -signal interference 

Can be used to increase or shorten wave lengths 
Dealers, Jobbers and Distributors -Send for Samples 

and Prices 1 

20 HUDSON ST. NEW YORK 

OVER 

1000 Miles 

Dear Sirs:-When your Monodyne sample arrived, to be entirely frank. we did not believe it capable of doing very much on long distance work. After carefully testing the set we feel that we owe you an apology. 
The National Monodyne naturally percolated all over the nlace: we heard Davenport. Chicago. Dallas. Texas and Atlanta. Ga. The next night we took it to the home of Mr. McCreary, President of the Western Radio Company here. and we heard another string of stations. using the WD -12 tube with two 22VZ "B" batteries. 
Your Monodyne is certainly a wonder and we should be very glad to stock and advertise it locally. 
We are enclosing our initial order, which kindly rush. 

Yours very truly. 
The Radio- Electric Shop. Inc. 

225 East Tenth St.. Kansas City. Mo. 

SEND NO MONEY 
National Airphone Corporation 

20 Hudson Street, New York City, N. Y. 
Gentlemen: 

Please send me prepaid the 
articles crossed, for which I will 
lay postman upon delivery the 
advertised price. 

NAME 

STREET 

.. I. IU-"-:: 

One El National Monodyne 
One Interference Eliminator 
One LI Panel Detector 

CITY STATE 
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Complete 
Outfit 

ONLY $1.00 brings this complete, 
scientific Violet Rays outfit to you. 

Treat yourself and family at home, save 
delay, costly doctors and medicines. Thou- 
sands use Violet Rays at home to relieve 
pain and sickness. The identical outfits 
doctors have bought from us for years and 
with which they successfully treat many 
ailments, including those listed below. 

QUICK RESULTS 
-No Medicine 

Violet Rays work quickly, its scientific, goes 
after the cause. That's why results are quick, 
permanent. Dr. Duncan, Kewanee, III. writes, 

Violet Rays is the finest thing I ever used . 
to relieve pain, treatments are so pleasant all 
my patients like it." Use it yourself at home, 
you save Doctor's bills. 

Beauty Aid Brings natural, 
magnetic beauty 

of health, no dieting, exercise or drugs. FREE 
book tells in detail how high priced beauty ape. 
cialists use it to improve scalp and skin. 

EARN CASH 
Men, women, without experience earn liberal 
profits in spare time showing Violet Rays to 
neighbors. Proves results first demonstration, 
sells on sight. Get attractive offer and wholesale 
prices now. 

Send Book -tom 
Explains how Nikola Tensa discovered Violet 
Rays, how it works, why it heals. Tells what 
doctors and plain folks accomplish in conquering 
pain,diseaseand nervous trouble with Violet Rays. 
Reveals Marvelous Shows charts of 
Scientific Discovery human body, ex- 

plains where pains 
start, how to banish them. Offered FREE for a 
limited time only, to introduce Violet Rays. 
Send for FREE copy. 

Check Your Ailment Below 
for Free Advice 

Here Is a partial list of ailments successfully treated 
with Violet Ray: 
Catarrh Hay Fever Piles 
Chilblains Headache Rheumatism a. 'di. Goitre Skin Diseases 
Constipation Insomnia Sore Throat Eara -hee Lumbago Sprains 
Eczemi. Nervousness Tonsilitis 
Nye Diseases Neuritis Whooping Cough 
Fallit,g Hair Paralysis Asthma 

_rte__ 
VI -REX ELECTRIC COMPANY. irk 
26 W. Madison Street, Dept. 410 Chicago 

Please send me without cost or obligation your free 
,orx describing your VI -REX Violet Ray outfits, 

I 
and details of your $1.00 offer. 

Illail coupon -Send no money 

Name 

Address 

I City. 8ta6e 

S i irn(- r (7)1el l tis','lllii,n Ì u1 ()rlt,j,cr, 192.5 

Pitfalls of the Radio 
Inventor 

1 (nn!iuurd l r,,ur poor 584 

Another important matter to be considered 
is that of constructive abandonment of an 
intention. This occurs where the inventor 
In reason of indifference or otherwise per- 
mits others to use his invention without 
objection' cirer a substantial period. Where 
the invention has been thus abandoned the 
right of a patent is gone, on the the or 
that where a gift is once made to the pub- 
lic it can never be taken back. Sometimes 
where an inventor has ceased experimenting 
upon a particular device which has. proved 
defective for the purposes for which it wt:i- 
designed. such situation gives rise to titi. 
presumption of an abandoned experiment. 
Once the inventor has exercised his creative 
faculty and has conceived an intention it is 
accordingly incumbent Capon him to proceed 
diligently in effecting his invention and ap- 
plying for a patent, since otherwise, hi, 
lack of diligence or his slothfulness may le 
construed as an abandonment, in which case 
his right to a patent is entirely gone. 

Such are the main pitfalls to lie en- 
countered by the ordinary inventor in this 
country, most of which may he avoided 
through the use of ordinary care on the 
part of the inventor. At all times be should 
hear in mind the .maximum of the equity 
courts, in which most patent cases for in- 
fringement are tried, which is, that equity 
aids the vigilant, not those who slumber 
'pop their rights. 

adio Broadcae,t 
Complete List of Broadcast Stations 

in United States 
(Revised to date) 

Can 
lí D K-A 

IíDI'M 

íDPT 
1xDYL 

Ií D V' \t 
I 1)VQ 

KDYS 
KDV-\\' 
KDV'N 
KDZB 
KI)7.H: 
E DZ 

K D7.I 

Ií DZK 

K DZ(/ 

KDr.R 

K DZT 

KFAD 

KFAE 

KFAF 
KFAJ 
KFAN 
K FA P 
KFAQ 
KFVR 

K FA T 
KFAi? 

KFAV 
KFAW 

KFAY 
KFBB 

If'ave- 
.Vame City and State Lengths 

Westinghouse Electric ä Manufac- 
turing Co. East Pittsburgh Pa. .126 

Westinghouse Electric & Manufac- 
turing Co .Cleveland. Ohio 271) 

Southern Electric Co., San Diego, Cal. 
Telegram Publishing Co., 

Salt Lake City, Utah 360 
Savoy Theatre San Diego, Cal. 252 

Oregon Institute of Technology, 
Portland, Ore. 

The Tribune Great Falls, Moud. 360 
Smith Hughes & Co..Phoenix, Ariz. 
Star Bulletin 1 fouolulu, Hawaii 
Frank E. Siefert ....Bakersfield. Cal. 
The Rhodes Co Seattle. Wash. 
Auto Club of Southern California. 

l.os Angeles, Cal. 278 
Electric Supply Co., Wenatchee. 

Wash. 
Nevada Machinery E Electric Co., 

Reno, Nev. 
Nichols Academy of Music, 

Denver, Colo. 
Bellingham Publishing Co., 

Bellingham, Wash. 261 
Seattle Radio Association, 

Seattle. Wash. 
McArthur Bros. Mercantile Co., 

Phoenix, Ariz. 
State College of Washington. 

Pullman. Wash. 
Western Radio Corp., Denver, Colo. 'university of Colorado. Boulder, Colo. 
The Electric Shop Moscow. Idaho 
Standard Publishing Co., Butte. Mont. 
City of San Jose....San Jose. l'al. 
Studio Lighting Service Co., 

Hollywood. Cal. 280 
S. T. Donohue Eugene, Ore. 275 
Independent School District of 

Boise City, Boise High School. 
Boise, Idaho 270 

Abbot Kinney Co Venice, Cal. 258 
The Radio Den (W. B. Ashford 

and T. White) ....Santa Ana, ('al. 
Virgin's Radio Service. Medford, Ore. 360 
F. A. Buttrey & Co....Havre, Mont. 360 

((ontinued on page 588) 

!sham Jones and his 
famous orchestra are 
among the great popular 
stars who use and en- 
dorse Conn instruments. 

Conn instruments are easiest to 
play because of the exclusive way 
they are made and many improve. 
ments, refinements, and features de- 
veloped in the great Conn laborator- 
ies. You can play a tune in a few 
hours on the Conn saxophone -take 
your place in orchestra or band in a 
short time. Conn cost no more. 

Free Trial;EasyPayments. Write 
now for Free Book and details, 
mentioning instrument which 
interests you. 
C. G. Coon Ltd., Elkhart,Ind. 

1050 Conn Bldg. 

CULTIVATE YOUR MUSICAL BUMP 

NEW -TREAD TIRES 
AT4Of ON THE DOLLAR 

oe 
IO 
V 
00 

940 
04 

B,. 

.Send No Money! 
Here is a real opportunity to cut your 
season's tire bill notwithstanding ad- 
vances in prices. For a limited period 
only we offer our famous New -Tread 

Tires -as Illustrated -at lees than 5.. 
Made of NEW LIVE RUBBER and built 
on the best carcases money can buy. 

Special Sale Prices 
Size Tire Tube Size Tire Tube 
25x3 $4.95 $1.25 
30x3 4.95 1.35 
30x3)5 5.85 1.40 
82055 6.50 1.50 
81x4 7.00 1.60 
82x4 7.50 1.85 
83x4 7.85 2.15 
34x4 8.10 2.25 

36x4 $8.55 $2.35 
82x455 8.85 2.40 
33x455 9.00 2.45 
31x4)4 9.15 2.50 
355455 9.25 2.60 
36x455 9.45 2.70 
35x5 9.75 2.80 
37x5 9.85 2.90 

ALL OUR TUBES ARE NEW STOCK 
and Guaranteed for One Year. Shipment made 

me 
day order is rereired. Lev on arrivai and 

f not satisfied, return AT OUR - EXPENSE. 
Specify whether straight ids clincher 

red. FIVE PER CENT DISCOUNT when 
\, emit eccompsnive orde, DEALER AGENTS 

WANTED IN EVERY LOCALITY. 
STANDARD TIRE & RUBBER Co. 
32805. Morgan St., Chicago, Illinois 

FINE OLD VIOLINS 
On Easy Payments 
30 Days Free Trial 
allowed, no matter where you live. if 

not more than pleased with our values 
return violin AT OUR EXPENSE- 

and no harm done. Ability to play the vio- 
:- n brings social and financial success. Get a fi a 

violin with a rich, mellow tone and it will 
create in you a desire to master it. 

Free! Magnificent 
Album- Catalog 

containing portraits of the 
world's greatest violinists since 
Paganim's time, a half -tone of 
"Stradivarius in his Workshop" 
and the romantic story of The 
King of Musical Instruments. 
A postal brings all to you FREE -no obligations. 

Old Violins Bought, 
Sold, Exchanged and Repaired 
Send in your old violin by insured parcel post for ex- amination. We may be able to make a very valuable instrument ou'' of it at small cost. Many violins that 
were considered worthless brought high prices after they left ..ur repair shop. No charge for estimates. 

CREMONA VIOLIN SHOP. CHICAGO 
FORTY --THIRD 8. SHIELDS AVE., DEPT. K -51 

FREE a wonderful 
Book on Finger Prints 
Full of thrilling crime mysteries solved 
through finger print evidence by America's greatest experts. Gripping illustrations. True stories. 

Special Offer yep 
learn the Mager re 

Write too`daayr Get fall eáúä. B4 surprise In store for you. Book and offer free. Write now. 
UNIVERSITY OF APPLIED SCIENCE 1920 soon sidsAYenus De- .53 -37 Chico co 1111 , 
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"BUILD YOUR OWN" WITH "RASCO" PARTS! 
THE Radio Specialty Company-"RASCO" for short -now in its third year, i; unquestionably the oldest and most unique radio parts supply house in the 

United States, if not in the whole world. This Company makes a specialty of small orders. No order is too small to get immediate and prompt attention. 
The reason is simple: 80% of our orders are small. 

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

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

I NOTE BIG PRICE REDUCTIONS THIS MONTH I Money refunded if goods do riot satisfy 
LOOP AERIAL 

*Is 
The loop aerial you have 

been waiting for. Made 
entirely of well seasoned 
bard wood. Complete with 
all parts and base; No. 22 
enameled wire used. Total 
Height of loop 38 ", 2 
fret on the side; loon is 
to cauvolutiops. Can be 
put together by anyone in 
less than 5 minutes. Sat- 
isfaction guaranteed. 

13-21100 Two foot loop aerial, enoodele. ... $1.15 

STORAGE 
BATTERIES 

New! New! New! 
'inno suit, 10 am- 

irerl hour storage 
batery for use with 
\\'1)11, 12, and U.V. 
1011 tubes. Don't 
Lree as buying dry 

r I I s continuously. 
i -Iu stomate battery 
will pat for itself Is 
itn u months- Only 
bust materials used. 
Guaranteed for 
Years. You can con- 
nect up to G dry eel'. 
tubes Iton a single out of these batteries. Can 
Ire recharged tar a few rents. liard rubber con - 
naiuer encased In impregnated wood case. Due 
te, lots price tord large weight of batteries, 
nmiupert express collect. 
R -2400, Two volt, 411 ampere hour storage 
battery, size 21/438x9" $4.25 
R -640, Six volt, 40 ampere hour storage 
battery, .size 13/4x7" x!i" 8.75 
ß -nn0. x rant, no ampere hour storage 

ox7s9'1" 11.00 

WOOD CABINETS 
Highest grade mahogany 

earl inlets stade. Best hand 
rr shed finish. Top is 
tiogetl. Front of cabinet 

bbettel to tit Panel. 
Is ice delivered to your 
door; no panel included 
in these prices. Entire 

I i l i n e t 1 , . , " ' '- well seasoned stock. 
It -714, 1v tirets, panel size 7 "314 "..53.32 
R -718, \ ..r r.l ,furls, panel size 7 "x18 ".. 3.60 
It -724, "\bird ernhinets, panel size 7 "x24 ".. 4.40 
R -710, 'tond eu duets, panel Mae 7'x10 ".. 2.60 
R -712. 1Vood ea tinets, panel size 7 "x12 ".. 3.00 
(1-721. Wood eti ilnets, panel size 7 "x21 ".. 3.90 

..s-y'R','' --- 

CARDBOARD TUBING 
Only seamless tubing made in 
Punted States. Perfectly sea- 
soned. Heavy wall. 
side 1)ir. nmter. O.D. -Outside 
Diameter. L.-Length). 

R -6600, 3" 1.D., 3 
' 
i" O.D. x 7" L. S 30 

11 -6601, :O4" 1.1)., , 3'y4" O.U. x 7" 1. 35 
R -6602, 351." 1.1)., ` 

1/2 " O.D. x4 L 25 
11.6603, :1 3/4" 1.1)., 4" 0. I). x 5" 1 27 
R -6604. .I" tD., 4t OD. y 5 ") 35 
rs- 6rrn,. _ r ' LD. ll" U.U. x gas" 1...._. 15 

-RASCO" BEZELS 
The finest Bezel on the mar - 

Ir L Lest brass mesh used. The 
It,v,l nouns entirely stickle 

rated. Will unirruve looks of 
oar Panel Iso per cent. Out- 

side diameter I". cart he used 
an 1pt" or 3 -16" panel. 
R -1700, Rase. beset S 15 
R -1701. Bezel P-ír" di;un... 20 

MELOTONE LOUD 
SPEAKER 

The best popular 
loud speaker on the 
market. Has tuned 
feature the same as 
all "Rico" phones. 

Fibre horn, heavy 
metal base, fire foot 

cord. :\ ,rble gooseneck. Greatest tuned loud 
tiler. compares favorably with most expen- 
sive spe:II:er n. Size overall 141/2": horn length 
11?5 " ;. bell Gßú "; total height 9 ". 
R -255. filelotone Speaker $4.90 

RICO TUNED 
RECEIVERS 

No better phones 
stade. Supersensi- 
tire. Awarded 
Radio News Labora- 
tories Certificate of 
Merit. The only 
tuned phone on Oie 
market. Can by 
tuned for any In- 
tensity and sensi- 
tivity. Magnetic 
pole of Phone Is in 
tirai ltellatieal ren- 
ter of diaphragm 
"Turn the can to 
tune." 
R -2020. 2000 ohms, 
double head set 

$4.45 
R -3030, 3060 stuns. 
double head set 

$5.511 

P HON EHO RN 
1 ills a new and 

alistinct want. Base 
run. ;i.nts ut It -LIt'' 
l'honodapter d e - 

scribed on this page 
into which tits it 
fine enameled fibre 

horn. Size of hen L"t bell 6ha ". Slip 
l'honodapter end on a single telephone receiver 
and you hate the lowest priced loud talker ever 
made. Slou,ted in your set or hung in corner 
el coon, it trill bring sound all over the room. 
:v -r rrl artirly. Welcome by nil 'ndi, 
Ian,. R -1321 Phonehnrn, prepaid $1.45 

AUDIO FREQUENCY TRANSFORMERS 
No better Teasstormer on 
the market. Highest class 
materials. Impregnated 
roils. Silicon steel stamp - ja 
ings used. Sane 50 per 
rent by assembling It 
Yourself. 
11.1100, A.r, Trans- 
rainier. ratio 41/4 to 

52.00 
R -1150. 4.F. Trans- 

'miner, ratio 6% to 
1 52.00 

TO TU NE. "CA iLIOnrg 
"RASCO" VERNIER 

Cleverest vernier made. 
Can be used with any dial. 
Soft rubber ring engages 
dial. Dues array with 
vender condenser. We 

guarantee results. All metal parts moulded 
in best black composition. Nothing to come 
part. Biggest hit of the season. 

R -1450. Vernier S 30 

"RASCO" POSTS 
R -650. Post made entirely nr 

hest black composition .s'.: °" 
screw -etch S 08 
R -202. Post has nickel- plated 
I,ntbnli part, each 68 
Unzen, each style 90 

FORMICA PANELS 
Clearance Sale. 

'Phis sheeting is 
irr+itiwely the best 

nil nu the inaiket. 
High Finish on both 

Too well known to require much ex- 
u.tiou. Due to the feet that we are Ws- 

rats rotting these particular sizes, this material 
etrorea practically at cost. Prices are 

n b,ml Iii per rent lower than isr catalogue list. 
Note also that ire ship these panels pi eitaid. 

Tills alone amounts To a considerable saving. 
R -350, 6 "x12 "x3 -16" thick, each $1.50 
R -351, 6 "xlx "x3- Irt" think, each 1,60 
It -352, 0 "xl2 "x ° -16" thick, each 1.75 
R -353, 12 "x13 "x3 -16" duel:, each 4.00 
R -354, 6%. "x191,_ "x3 -1;" thick, each 1.90 
1?-355. r /'x7'- _ "x:: -1C' this, each .85 
It -35'i. ; "x11 "x3 -le" thick, each 1.60 
13-357. r -"x I "Si -'r;" thick: each .65 

RAeno 180° VARIOCOUPLER 
This Coupler 
while extremely 
low in price will 
do anything and 
everything t h a t 
the more expen- 
sive ones accom- 
plish. Sttk Wire 
wound on bake - 
lite tubes. There 
are six taps. 
Wave length of 

rounder is from 150 tÀ 600 meters. Coupler is 
made for panel mounting, 1/;" shaft. Your 
money refunded if it does not do all that we 
rIaini for it. 
R -3100 t'arinrnupler prepai,l $1.50 

8 
3U1 302 

303 301 
-- "RASCO" SWITCH POINTS 

Nickel-plated and polished. The following 
hair haie been found the most popular. 
R -301, % "z11/4 ". 6/32" thread, doe S 18 
R -302, 3/16" high, 1/4" dia., 6/32" thread 

due.. It 
R -303, 3/10 "z3 /16 ", 4 -36" thread, doz..., 18 
R -304, ti" dia., l4," thick; shank 6/32" 

doe. 18 
R -305, 1/4" dia., 3/16" thick; shank 4/36 ", 

dos. 18 
R -306, 3/10" dla., 3/16" thick, shank 4/36 

tloz. 18. 
R -307, Il /16" dia., 1h" thick; shank 4/36 

doe. 18 
R -375. Switch Stop, %" long. 1/36 thread, 

voirmlete with nut, each 18 

650 2112 

RADIO FREQUENCY 
TRANSFORMERS 

Tite best Radio Frequency 
'l'wnustoriner developed so 

fa'. Designed for its by 
Mr. It. E. Lacault, Asso- 
ciate Editor of 11A1)10 
NEWS. Air core. Guar - 
anteed to do the worst. 
This Transformer brings 
in the long distances. 
R -2800 Radio Fee - 
mienev Transformer. 

15x "x21^" 51.50 

RHEOSTATS AND 
POTENTIOMETERS 

Highest grade Rheostat 
made. High heat dielec- 
tric composition base. 
Wound with best noncor- 
rosive resistance wire. 
Cannes with tapered, 
knln'leil knob. Diameter, 
2 % ". Complete is i i h 
pointer. 
R JUST -4310 -6 ohm. each 5.45 
R- 4311 -3 0 ohms, 'for US 
301a and 201e tubes. OUT each $ 6s 
R- 4312- Potentinuie- Cat. 1 \o. I Q ter, 200 Ohms each..S.85 

SPIDER WEB FORMS 
At last! Fine forms to wind 
your spider webs. Made from 
Mari. well seasoned fibre 
1 -16" thick, center and side 
hole. toe rr king. 3200 has 

13 slots, 1201, 11 
slots, both 5" di- 
ameter. 3201 has 

"RASCO" SOCKETTES 
Substitute for Vacuum Tube Socket. 
Four of these take one Vacuum Tube. 
(:rasp tube firmly. Rest contact pos- 
sible 'fake less room. Are better. 
R -1550, Rockeries, nlcke'.e<l, set 
rr' I $ 25 
R -1551 Sorkettes, nickeled, set 
,d I Its take WD -11 Tube) 25 
Note: Set of 4 sufficient to hold 1 Torre. 

COPPER FOIL 
Thinnest copper foil made, .001' 
Ih irk. Comes 4" aride. 
R -5025. Copper roil. ser ft. t. in 

fir. r. reo ='Iir BD 

3200 
projection for mounting. 
R-11200-Spider web form, 
each S 25 
R- 3201 -Spider web Porn], 
each $ 25 3201 

BRASS RODS .1 1111,.Llllxr,rnrnmr,nl.,,enrr! 

R -8032, Brass Rod, 
s 2" thread, per 
length $ 08 
R.6032, Brass Rod, 6/32" thread, per 
length 06 
R -1425, Brass Rod, plain i," round, per 

I ength 10 
R -3616 Brass Rod, plain 3/16" round, 

per length 66 

"RASCO" NAME PLATES 
The circular plate is our 
new Binding Post Naue 
Plate. Diameter, 3/4". 'these 
denominations: PHONES, 
GROUND, -, OL"PI't "f, 
"A" BATTERY -, "R" BATTERY -, LOUD 
SPEAKER, (21111), TOAD. 
"C "BATTERY -,A EItIAT., 
+. INPUT. ".\" BAT- 

TERY-1- "TI" BATT -1-, LOOP, TICKLER, 
PLATE. "C" BATT +, FIL.ASliiN'l'. 
R -6000 to 6019, Binding Peat Name Plates, 
each denomination $ 03 
Dozen 30 

Radio Specialty Co. 
Park Place - New York City DEALERS 100 Y 

Oldest and Original Exclusive 
cet our special 

Proposition 
Radio Parts House in U. S. =_ 

Factories: Brooklyn, N. Y. Elkridge, Md. 

REINARTZ 
SPIDERWEB COIL 

Here is a vcry lice Induct 
puce for «citro rtz circuit, 
20U -G00 Meters. I9 tin's. 
Size 414" diameter; I 

venter opening. t'an h,l 

used in nearly all nee cir- 
cuits. Construction: duo- 
spider-web throughout. cell 
is firm and trill trot. I., I 

attaet as is eilse tr itin Ilia 111' 

inferior makes. A .e :w I 

ih,r.te coils will enrlt A.1.11- 
lets in you:' ,c L. 
P -2650 Spider ,. rarer, 
coil $1.15 

PHONODAPTER 
The Pllonodupter wHl fit 
any phone. Metal tube 
tits "any standard phono- 
graph. 2lake your phon- 
ograph a lend tallier. Fils 
Calumhia, 1'ietor and Son- 
ora phonographs. la stade 
entirely ,I torte sut t rah- 
hot with blasa lobe ¡US"! 
R -1310 flots lnphr .... $. 511 

' 
" ""q DOUBLE 

PHONODAPTEIt 
The hr n o b l e 

l 'humrdupter Ills 
all phouugrapbs 
and will take : try 
standa double 

head set, thereby malting your phnnograPh tt 
loud talker. \lade of east uubd, nickel 
plated and highly polished. Has three gen- 
erous soft rubber bushings. 
R -1320 1)nuble Phouolapter S. 65 

PLUGS 
RASCO Telephone Plug. 
This is the plug that 
is sold from 75e. to 
$1.011 eternsthere, Has 
hard rubber composi- 
tion shell and patented 
cord tip holder. Must be seen to be aPP10- 
eitued. Finest workmanship throughout. 
R -1030- Itasca Telephone Nog, each S 35 

LITZ WIRE 
R -323, equals No. 23 ll &S, per 
toot S 02 
R -890, Cr IIISls NnI. 25 11\.S. Inn 
'oat II I 

R -891, rientls No. 21 L',i.r per 
r not 0' 
R -092. equals No. 90 I ;NS pre 
foot ut 

')iscout's of 10 perren i. In 11111 -ft. Iola. 

UNIVERSAL. BEARING 
'1'I I iI bra!i,,g to hold variometer 5111100629111,04 

narioloupler rotors. Total 
length of bearing 21/4". Outside shaft. i n, ". 
Length of thread 1 ". Length of threaded alevm. 

R!1375. Rearing S 25 

PANEL MOUNTING VARI- 
ABLE CONDENSERS 

Titis condenser presents I 
the latest word in pre -.__ 
cis Ion mechanics. Plates. ;_ :____ 
washers, and all site _ 
parts ore aesitiyely ma - 
ell fined. Punitively r 

better condenser on flu. _ 

market. Shafts 1/4". Sane 
from 111 ¡ to lí0'7, h> ' "1115_ 

assembling eotlenser your- 
self. A child can do it in It few minutes spare 
Ono,. i'apniities guaranteed. 
R -IIII 11 plate condenser, .pone, 
R -2121 21 plate eoncien,rr. ofd 1.22 
R -4343 13 plate modems. nnl ml'd 1.50 

The "Rasco" Catalog 
CONTAINS 75 VACUUM TUBE HOOK- 

UPS, 350 ILLUSTRAT 
P 

ION 
550 ARTICLES. 84 ES 

S No. 10 
All Ar ntslrang 

Circuits: These 
important circu its 
a r e explained 
clearly, all values 
(laving been given 
leaving out noth- 
ing that could 
Puzzle you. 

Just to name a 

fers of the Vac 
uum Tube _err - 
cuits: The V.T. 
as a detector' sud 
one -step aruit i i li 
e r ; Armstrong 
circuits; one-stit' 
radio fregoeii, 
amplifier and dr,- 
lector; three strige 
audio - frequevy 
amplifier; sh°rl 
wive regeneratiir- 
circuits; 4-stage 
radio frequent :) 
amplifiers; radio 
and audio fre- 
quency amplifier; 
inductively coupl- 
ed amplifier; Armstrong superautodyne, etc. 

Catalog mailed only upon receipt of 
15 Cents in Stamps or Coin. 

096.95Paek Place n Mk S 

' PASCO PAYS THE FREIGHT -. 
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Take This Short Cut to 

Accomplish Your Ambition 
The livid of electrical engineering offers wonderful 

opportunities for trained men to direr( and carry mn 
great industrial and eommereial projects. Gel a ilia! 
°ugh and practical trahlin^ hero in fair emir,:(' of 

ELECTRI CAL 
ENGINEERING 
with B. S. Degree in 3 years 

A faculty of specialists is leading hundreds of am- 
hi Lions young men to sure success. Why not you( if you are lacking some preparatory studies you can 
!take them up here as you go along.' This is an ex- 
.eptional onnortunite to become an eleetrlral engineer 
in the shortest pons Pile time. 

ELECTROTECHNICS 
Front 1 to 2 years in ill i course makes you a oont- 

itctely trained electroteel i;m- prepared to fill ouch 
positions as general plant superintendent, director of 
construction, superintendenu or maintenance, chief drafts - 
tnan, etc. The Electroteclmirlan is the than between 
the Electrical Engineer and the Electrician -a well paid 
l,n- .ttion and a stepping stone to higher executive work. 
A grade school diploma or equivalent admits you with- 
out examination. New term opens every 0 weeks. 

COMMERCIAL 
ELECTRICAL ENGINEERING 
in 1 Year 

Unparalleled opportunities for brilliant, successful 
careers in We new field of Commercial Electrical En- 
gineering. To meet the extraordinary present -day de- 
mand for trained electrical business men, consulting 
and efficiency engineers, we otter this thorough, con- 
densed and very practical training, especially adapted r high school graduates. 

PRACTICAL ELECTRICITY 
In this complete o months' Electrical Course -8 hours 

Willy-you can Icaru house, factory and theatre wiring, 
testing and meter work, A.C. and D.C. Armature Wind- 
ing and all necessary mathematics. 

A a months' course in A C. and D.C. Armature Wind- 
ing. ur 3 months' Course in Light and Motor Wiring 
and Testing is offered to those wills limited time and 
!pearls. 

AUTOMOTIVE ELECTRICITY 
t.luiul ,t. er tali "[ - rein instinctively diagnose and 

I, cafe nuiiwotire i n trieoI troubles command high 
re line,- awl are rtell paid. Specialize in starting, 
l ichriog. ignition and storage batteries and command 
n loIg .ilIb at a lug salary. 

"EARN WHILE YOU LEARN" 
Ste agree to provide, for a limited number of worthy 

yomig men, half -time jobs at good wages, and perma- 
nent positions with unlimited prospects to all duly 
qualified graduates. Here is the opportunity of your 
life to acquire a thorough, practical training for ble- 
liaying profession That is in urgent need for trained 
mien. 

ESTABLISHED 17 YEARS AGO 
The S. of E. stands abwlutely alone Hi the field of 

thorough, practical electrical education and in commer- 
cial and electrical eau incelinl;. 

NO NEED OF YOUR BEING WITH- 
OUT AN S. OF E. TRAINING 

It oboro not matter bow old you are or what schooling 
You have had. Students from la years tip to :al are in 
attendance here. 

Fill gut the following coupon and snail It to -day. 

SSCHLL of ENGINEERING of Milwaukee 

SCHOOL OF ENGINEERING OF MILWAUKEE 
S. & I. -10. 415 -17 Marshall Street. 

Milwaukee, Wis. 
Without obligating me in aus way. please mall free 

2-page illustrated book "Electricity and the One Rest 
Way to Learn It" and particulars regarding the course 
I have marked with an X. 
....Electrical Engineering. 
.... Eleetrotechnics. 
....Commercial Electrical Engineering. 
....Automotive Electricity. 
....Armature Winding. 
....Light. Motor Wiring and Testing. 
....Practical Electricity. 
....I am interested in your "Earn WhIle You Learn" 

Plan. 

Name Age 

Address 

city State 

ltd ors lion 

Radio Broadcast 
(Continued from page 586) 

('all 
KFBC 
KFBE 

K FBG 

KFBK 
K FBL 
KFBS 

KFBU 
KFC'D 
KE. F 
K FCH 

K FCK 

I: FIT 

KFCM 

KFCP 
K F('V 
KFCY 
K FCZ 

KFDA 
KFDB 

KFDC 

KFDD 
KFDF 

KFDH 
KFDJ 

KFDL 

KFDO 
K FDP 

K FDR 

KFDU 

K FDV 
KFDX 
KFDIr 

KFDZ 
KFEC 
K FEJ 
KEEL 
KFEP 
KFEQ 
KFF.R 

KFEV 
KFEX 

KEEN' 

I:FEZ 

KFFA 
KFFB 
KFFF. 

K FF0 
K FFP 
KFFQ 

KFFR 

KFFV 
KFFX 
KFF Y 
KFF7. 

KFGC 

KFGD 

KFGH 

KFGJ 

KFGL' 
KFGP 
KFGO 
KFGV 

KFGX 

KFGY 

KFG7. 

KFHA 

KFHB 
KFHD 
!UHF 

.S. !epee and Inv('ntion for October, 1923 

Wave- 
Name City and State Lengths 

W. K. Azbill San Diego, Cal. 
Reuben H. Horn, 

San Luis Obispo, Cal. 
First Presbyterian Church, 

Tacoma, Wash. 
Kimball -Upson Co... Sacramento, Cal. 360 
Leese Bros Everett, Wash. 224 
Trinidad Gas & Electric Supply Co. 

and Chronicle News, Trinidad, Colo. 
The Cathedral Laramie, Wyo. 
Salem Electric Co Salem, Ore. 
Frank A. Moore.Walla Walla, Wash. 
Electric Service Station (Inc.), 

Billings, Mont. 
Colorado Springs Radio Co., 

Colorado Springs. Colo. 
Los Angeles Union Stock Yards, 

San Antonio, Cal. 360 
Richmond Radio Shop (F. T. 

Doeing) Richmond, Cal. 
Ralph W. Flygare Ogden, Utah 
Fred Mahaffey, Jr....HIouston, Texas 
Western Union College. Le Mars, Iowa 
Omaha Central High School, 

Omaha, Neb. 
Adler's Music Store Baker, Ore. 
Mercantile Trust Co. of Calif., 

San Francisco, Calif. 
Radio Supply Co. (E. B. Craney), 

Spokane, Wash. 2S.; 
St. Michaels Cathedral..Boise, Idaho 252 
Casper Community Radio Corpora- 

tion Casper, Wyo. 360 
University of Arizona Tucson. Ariz. 
Oregon Agricultural College, 

Corvallis, Ore. 
Knight -Campbell Music Co., 

Denver, Colo. 
H. Everett Cutting.. Bozeman, Mont. 248 
Hawkeye Radio & Supply Co., 

Des Moines, Iowa 278 
Bullock's Hardware & Sporting 

Goods York, Neb. 
Nebraska Radio Electric Co._ 

Lincoln, Neb. 240 
Gilbrech & Stinson, Fayetteville, Ark. 
First Baptist Church, Shreveport, La. 360 
South Dakota State College of Agri- 

culture and Mechanic Arts, 
Brookings, S. D. 360 

Harry O. Iverson. Minneapolis, Minn. 360 
Meier & Frank Co....Portland. Ore. 360 
Guy Greason Tacoma. Wash. 
Winner Radio Corp.....Denver, Colo. 
Radio Equipment Co...Denver, Colo. 240 
J. L. Scroggin Oak, Neb. 
Auto Electric Service Co.. 

Fort Dodge. Iowa 231 
Radio Electric Shop..Douglas, Wyo. 263 
Augsbrug Seminary. 

Minneapolis, Minn. 261 
Bunker Hill & Sullivan Mining and 

Concentrating Co...Kellogg, Idaho 360 
American Society of Mechanical 

Engineers St. Louis, Mo. 360 
Dr. R. O. Shelton...San Diego, Cal. 242 
Jenkins Furniture Co...Boise, Idaho 240 
Eastern Oregon Radio Co., 

Pendleton, Ore. 
Dr. E. H. Smith Hillsboro, Ore. 229 
First Baptist Church...Moberly, Mo. 275 
Marksheffel Motor Co., 

Colorado Springs, Colo. 360 
Nevada State Journal (Jim Kirk), 

Sparks, Nev. 360 
Graceland College Lantoni, Iowa 360 
McGraw Co. Omaha, Neb. 278 
Pincus & Murphey...Alexandria, La. 275 
Al. G. Barnes Amusement Co. (Port- 

able) Dallas, Texas 226 
Louisiana State University, 

Baton Rouge, La. 254 
Chickasha Radio & Electric Co., 

Chickasha, Okla. 248 
Leland Stanford University, 

Stanford University, Cal. 
Missouri National Guard, 138th In- 

fantry St. Louis, Mo. 266 
Arlington Garage Arlington, Ore. 234 
Cheney Radio Co Cheney, Kan. 229 
Crary -Hardware Co....Roone, Iowa 226 
Heidhreder Radio Supply Co., 

Utica. Neb. 224 
First Presbyterian Church, 

Orange, Tex. 250 
Gjelhaug's Radio Shop, 

Baudette, Minn. 224 
Emmanuel Missionary College, 

Berrion Springs, Mich. 268 
Colorado State Normal School, 

Gunnison, Colo. 360 
Rialto Theater ....Hood River, Ore. 280 
Utz Electric Shop Co.St. Joseph, Mo. 226 
Central Christian Church, 

Shreveport, La. 266 
(Continued on page 590) 

VINI!ipìi¡ül 

A SIX MONTHS' 
SUBSCRIPTION 25c 

For Only 
(This is t_ the regular price) 

An Army of Boys 
more than 400,000 strong 
:ire regular readers of THE BOYS' MAGAZINE. 
This army is gaining recruits every day because this 
splendidly illustrated magazine contains just the 
sort of reading every reel blooded American boy 
wants. The very best stories, both serial and short, 
by the world's best writers. Special departments 
devoted to Radio, Mechanics, Electricity, Athletics, 
Physical Training, Stamp Collecting, Amateur Pilo. 
tography, Cartooning, etc., etc. Beautiful big pages 
with handsome covers in colors. A big lot of jokes 
and comic drawings. 

We give away $132.00 in Cash Prizes for the best 
amateur short stories, drawings, cartoons, articles 
or radio, mechanics, electricity, etc. There is no 
reason why your boy should not win some of these 
Cash Prizes. These Prize Contests are continuous 
and each issue of THE BOYS' MAGAZINE gives 
full particulars regarding them. 

Just think of it! A SIX MONTHS' subscrip- 
tion for only 25 CENTS. Surely you would like to 
invest this small amount in giving your boy, or 
boy friend, six solid months of pleasure, entertain- 
ment and instruction. 

Remit in stamps if more convenient. 
(On sale at all newsstands 10c a copy.) 

TIts SI'OTT F. REI)FIELD Cll.. INC., 
7228 Main St., Smethport, Pa. 

I enclose 25 cents for a six months' subscription to THE 
BOYS' MAGAZINE, :s per your special half price offer. 
Enter my subscription r promptly and send me its first copy 
of THE BOYS' MAGAZINE by return mail. 

You agree to return my 25 cents at one should I not be 
more than pleased with THE BOYS' MAGAZINE. 

My Name is 

My Address is 
(Please write plainly) 

These are Goodrfch, Goodyear, Firestone, Fiak and other beet known standard make tires. All slightly Used. but readily give our customers thouaanda of [ailes of splendid service. 
LOWEST TIRE PRICES IN AMERICA 

New New Tires Tubes Tires Tubes 
10x3 $1.90 $ .90 32x4% $3.75 31.65 
30x3V 2.00 .90 33x433 3.75 1.65 32x3 2.50 .90 34x4;/ 4.00 1.65 
31x4 2.75 .90 35x4 4.25 1.65 
12x4 3.00 1.40 30x4 4.25 1.65 
33x4 3.25 0.40 35x5 4.25 1.95 
34x4 3.50 1.40 37x5 4.25 1.95 

SEND ONLY $1.00 for saeb tira shipped. Balance C.O.D. 
R presa shipments sent section unwrapped for inspection. Tire. guaranteed eight months. Another tire given et half price for any not perfectly netiefactory. Dealers and Agents wanted werywhere. WRITE -RUSH ORDERS. 

ROSE TIRE CORPORATION 
peel 1302 1616 S. WABASH AVE.. CHICAGO. ILL, 
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i!!II li IIIIIIII ;I"'" 

BuildYour Own RadioApparatus 
As Easily as a Woman Makes a Dress ! 

"CONSOLIDATED" PATTERNS 
are designed by the foremost radio engineers and by our novel method of construction anyone can easily make effi- 

cient apparatus to receive all wave lengths. All Patterns are Full Size, printed on heavy Blue -Print paper and put up 

in attractive packet of heavy manila, 9x12'. Each one is fully illustrated by photographs. 

Every packet contains complete instructions for the construction of these circuits including the tools required, parts 

needed, directions and pattern for drilling, mounting and wiring and most important of all, full instruction on how 

to tune the circuit. Sets constructed from these plans have been thoroughly tested and pronounced perfect. 

RP1gElUesi' How to Make a Cockaday 

Receiver o 

The Çón orádrCo. 

The a'oekaday lour- circuit tuner 
is one of the latest advancements 
in radio. Its main advantage 
lies in the fact that the set can 
be adjusted to the highest point 
or regeneration,. and tuning ac- 
complished over a wide band of 
wave -lengths without the neces- 
sity for readjusting the regener- 
ation control. The set described 
In our folder was designed and 
built at our own shop. All di- 
mensions, size of wire, number 
of turns, etc., are given, leav- 
ing nothing toe the imagination. 

50c. -, 
ilni3 =DOC --o sra utrroàaQL:lUI3A 

C.dGIC OCJC. -VC, MC3 =l'JG"^(" 
NO.4 

How to make 

rtz Rece; 
.d. 

! 

1°,` iaííúréá áa wCa:k c 

How to Make a Reinartz 

Receiver 
The original L. to Receiver 
k the sonst 1,01,0lar type of set 
in existence today. It gained its 
popularity through its simplicity 
of operation and capability of 
long- distance reception. Full 
directions for building this re- 
ceiver are given in this folder. 
The construction of the coil -the 
most difficult tart -is made easy 
w fah the concise instructions we 
furnish. The connections of the 
set are shown plainly. so that 
the novice will have no trouble 
in following them. 

50c. 

AIi About Aerials and 

Their Construction 

These blue prints were made 
after practical erection of each 
aerial, and point out how simple 
It is to erect not only the proper 
aerial for your particular need, 
but how to erect this aerial in 
the most practical manner and 
at the least expense. 
Consists of 12 blue prints 81/4x11 
inches and one four -page in- 
struction pamphlet 8'9x11 
inches. 

50c. 

How to Make a Short Wave Regenerative Receiver 
Lass to build. 
No machine shop 
needed. One of the 
foremost Radio en- 
gineers constructed 
this set for us; it's 
simple to follow our 
patterns and as- 
semble the parts 
comprising this set 
sdth which spark, 

C.W. signals and Radiotelephony may be re- 
ceived. Each pattern is furl size and 

blue 5k. 
Only parts are used. 

How to Make a Reflex 

Receiver 
The plana u., tin I cliex receiver 
were gotten nut only after con- 
siderable research work by our 
engineers. Most people have 
trouble tsitii reflex receivers. It 
takes an expert tu build one that 
Hill sl 01 satisfactorily. The 
trouble lies in the values of con- 
densers, etc., in the circuits. If 
they are incorrect, the set is a 
dismal failure. role construe- 
tional details of a reflex re- 
ceiver, contained in this folder. 
are the results of their success- 
ful efforts. 

50c. 
Twenty Radia Phone Diagrams 
and Hook -Ups With Supplements 

of Latest Hook -Ups 
These diagrams show hose to get 
the best possible efficiency from 
the instruments you make or pur- 
chase. They cover hook -ups from 
the simplest to the most core 
plicated, in a may that any ama- 
teur call understand and follow 
without difficulty. Printed on 
heavy paper, 81/2x111a Inches, 
and together with KEY CHART 
OF SYMBOLS and pamphlet 
"HOW TO READ DIA- 
GRAMS", are contained In a 
heavy two -color envelope. 

50c. 

14 Radio Formulae and 

Diagrams 

With this packet of radio knowl- 
edge you treed never worry about 
schematic w i ring diagrams, 
measurements and radio tables. 
All formulas and diagrams are 
printed on heavy paper in black 
and blue; and contained in two - 
color printed envelope. 9x12 
inches. 

50c. 

` /.-x.pl f-ár..- t ..,,..,.1 .a ,a k t `Cr i, 
oht n Tventy 

'lo Fhorlr? UíagramsL 
HOOK-UPS 1 

dberAt AND Vn.ON nr.C7AWG fmft/R11'1'S%' 
006.niIlaWM malm.tps116 l .r a i w- w w,..+....a N.,..m. 

WNMtaWle larp pus BOOK co. 4 

How to Make Detector and Amplifier Units 
t an be built anywhere in your house: nu ma- 
chine shop needed. May be used with any 
type of Regenera- 
tive Receiver o r 
short suave set, with 
which spark, C. W. 
Signals and Radio- 
telephony in a y be 
received. W e ' v e 
tested these pat- terns by actually 
building the outfit - they're perfect! 
Only standard parts 
used in making the 
outfit. 

50c. 

Order from dealers whose names appear on page 614 

If your dealer cannot supply you, order from us, giving his name and address 

233 Fulton Street, New York City 

Farm,.1e The Publishers of Consolidated Patterns and Sales .Agents for L. 1. Co. fili k.s 

Consolidated Radio Call Rook Co. 
-a 

I 
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HIGH SCHOOL 
COURSE IN 

TWO YEARS 
You Want to Earn 

Big Money! 
And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promution. 
Many business houses hire no men 
whose general knowledge is not equal to a 
high school course. Why? Because big 
business refuses to burden itself with men who are barred from promotion b" the lack 
of elementary education. 

Can You Qualify for 
a Better Position? 

We have a plan whereby you can. We 
can give you a complete but simpli- 
fied high school course in two years, 
giving you all the essentials that form 
the foundation of practical business. 
It will prepare you to hold your own 
where competition is keen and exact- 
ing. Do not doubt your ability, but 
make up your mind to it and you will soon 
have the requirements that will bring you 
success and big money. YOU CAN DO IT. 
Let us show you how to get on the 
road to success. It will not cost you a single 
working hour. It costs you nothing but 
a stamp. 

American School 
Wet. H.727 Drexel Ave.6L58thSt.,Chicago 

American School 
Dept. H.72í: Drexel Ave. and 58th St., Chicago 
Sena-me lull information on the subject checked 
and how you will help me win success. 
..._Architect .....Lawyer 

Building Contractor .....Machine Shop Practice 
.....Automobile Engineer .....Photoplay Writer 
.....Automobile Repairman ....Mechanical Engineer 
.....Civil Engineer .....Shop Superintendent 
.....Structural Engineer .....Employment Manager 
.....Business Manager ....Steam Engineer 
.....Cert. Public Accountant .....Foremanship 
.....Accountant and Auditor .....Sanitary Engineer 
.....Bookkeeper ....Survey. -r (& Mapping) 
...- DraftsmanandDes'.gner .....Telephone Engineer 
.....Electrical Engineer .....Telegraph Engineer 
.....Electric Light & Power .....High School Graduate 
.....General Education .....Fire Insurance Expert 
.....Vocational Guidance .....Wireless Radio 
..,..Business Law .....Undecided 

Name 

Address 

rf.. 

Science and Invention for October, 1923 

Radi® roadcast 
(Continued front page 588) 

!rave- 
Call ' Name City and Statc Lengths 

KFHH Ambrose A. McCue. 
Neah Bay, Wash. 283 

KFlII Charles V. Dixon __Wichita, Kan. 224 
KFIIj Fallon & Co.....Santa Barbara, Cal. 
KFIIL Penn College Oskaloosa, Iowa 227 
KFIII' Radio -Bug Products Co., 

Kearney, Neb. 246 
KFIfj Curtis Bros. Hardware Store (Al- 

fred E. Fowler) ... Los Gatos, Cal. 242 
KFHR Star Electric & Radio Co.. 

Seattle, Wash. 270 
KPIIS Clifford J. Dow Liluie. Hawaii 275 
l I- I I I M. G. Sateren \I-i ville, N. D. 261 
l FIIN Robert W. Nelson, Ilutchinson, Kan. 229 
KFIIV R. S. McEwan Trinidad, Colo. 242 
EFI Earle C. Anthony (Inc.), 

Los Angeles, Cal. 469 
KFIB Franklin W. Jenkins St. Louis, Mo. 244 
KFII' Phillip Laskowitz Denver, Colo. 224 
KFID Ross Arbuckle's Garage...Iola, Kan. 246 
KPTP Benson Polytechnic Institute, 

Portland, Ore. 360 
KPIJ Sidney I. Thoreau... Platte, S. D. 236 
KFl R Gladbrook Electrical Co , 

Gladbrook, Iowa 234 
KFIL \Viudisch Electric Faros Equipment 

Co. Louisburg, Kan. 234 
KFIO North Central High School, 

Spokane, Wash. 252 
KPIQ Yakima Valley Radio Broadcasting 

Association Yakima, Wash. 224 
KFIU Alaska Electric Light & Power Co., 

Juneau. Alaska 226 
KFIV V. H. Broyles Pittsburg, Kan. 240 
fil' I X Reorganized Church of Jesus Christ 

of Latter Day Saints, 
Independence, Mo. 241) 

Kl'JA Central Power Co.. Grand Island, Neb. 244 
KFJB Marshall Electric Co., 

Marshalltown. Iowa 248 
KFJD Weld County Printing & Publishing 

Co. Greeley, Colo. 236 NEE Colorado State Teachers' College. 
Greeley, Colo. 248 

KFKII Denver Park & Amusement Co., 
Lakeside, Colo. 226 

KFLI National Education Service. 
Denver, Colo. 268 

KFZ Doerr -Mitchell Electric Co., 
Spokane, Wash. 283 

KGB William A. Mullins Electric Co., 
Tacoma, Wash. 

EGG I-Iallock & Watson Radio Service, 
Portland, Ore. 

KGM Northwestern Radio Mfg. Co., 
Portland, Ore. 

KGO Altadena Radio Laboratory, 
Altadena, Cal. 

KGU Marion A. Mulrony, 
Honolulu, Hawaii 

KGW Portland Morning Oregonian, 
Portland, Ore. 492 

KGY St. Martins College Lacey, Wash. 258 
KHI Times - Mirror Co...Los Angeles, Cal. 395 
KHQ Louis Wasmer Seattle, Wash. 
KJQ C. O. Gould Stockton. Cal. 
KJR Northwest Radio Service Co.. 

Seattle, Wash. 270 
KJS Bible Institute of Los Angeles, 

Los Angeles, Cal. 
KLN Monterey Electric Shop, 

Monterey, Cal. 261 
KLS Warner Bros. Oakland, Cal. 
KLX Trihunc Pub. Co. (Oakland Trib- 

une) Oakland, Cal. 
KLZ Reynolds Radio Co Denver, Colo. 360 
KMC \V. W. Lindsay, Jr. Reedley, Cal. 
KMJ San Joaquin Light & Power Corp., 

Fresno, Cal. 
KMO Love Electric Co..... Tacoma. Wash. 
KNJ Roswell Public Service Co.. 

Roswell N. M. 
KN't Grays Harbor Radio Co., 

Aberdeen, Wash. 263 
KNV Radio Supply Co ..Los Angeles, Cal. 
KNX Electric Lighting Supply Co., 

Los Angeles, Cal. 
KOB New Mexico College of Agriculture 

and Mechanic Arts. 
State College, N. M. 

Detroit Police Department, 
Detroit. Mich. 286 

KOI' 

KPO 
KQI 

KQP 

KQV 

Kí1W 
KRE 
KSD 
BSS 

Hale Bros. ......San Francisco. Cal. 423 
University of California, 

Berkeley. Cal. 
Apple City Radio Club. 

Hood River. Ore. 360 
Doubleday -Hill Electric Co.. 

Pittsburgh. Pa. 
Charles D. Herrold...San Jose. Cal. 

Berkeley Daily Gazette.Berkeley, Cal. 278 
Post Dispatch St. Louis, Mo. 545 
Prest & Dean Radio Co. and Radio 

Research Society of Long Beach. 
Cal Long Beach. Cal. 

A Better Job Now! 
Why take small pay from uncertain jobs? W by 

he buffeted around from this to that not knowing 
whether you will have a job tomorrow or not? You can change all that. Learn the auto repair 
business. Have a job at good pay wherever you go. Later have an independent business of your own. If you are mechanically inclined, a few weeks 
I raining at Detroit can start you to real success. 
BE A TRAINED MAN- SUCCESSFUL! 

Over 13 million autos need constant service. 
50 million tires, millions of batteries, electrical systems to be kept going. Welding to be done. There are amazing opportunities for men who start now. Fit yourself to win one of the good jobs or to start a business of your own. 

COME TO THE AUTO CENTER 
Get first -hand knowledge and training (by factory -approved methods) at the Michigan FLU t 

Automobile School. Hudson spy ... 
"Best school in America." Ot her 
auto leaders say the same. Learn 
on latest equipment, under expert 
Instructors. 

Act at once. 
Grasp this 
oppertun- 
)`.y. Find ou t 
what we can 
do for you. 
\1 rile today 
r ,r school 

slog and 
U esonai let - 
1 ^r answer- 
ing your 
questions. 

A. G. Zeller 
President 

Michigan State Automobile School 
Box 670, 3729 Woodward Avenue, Detroit. Michigan 

Get the FACTS-Write TODAY 

You, Too, Can Play the 
HAWAIIAM 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 
first lesson to learn the famous Ha- 
waiian Folk Song "ALOHA ". Think 
how happy you will be when you surprise your friends by playire. 
the fascinating Hawaiian Guitar just as the natives do 1 

Only Four Motions- - 
and You Master Them Quickly! 
In a few minutes you acquire the four motions necessary to ploy any 
l'lece- 

-after that a short period of practice and you will have mastered hiv , dIy a eettm,sir, Complete course ofszleavone includes Fenn beautital liawaüan Gaiter, necessary pick., steel bar, etc. No extra.. 
No Previous Musical Knowledge Necessary If you users r no' n mnsieul t 1 , , , , , oar t if -..) f you haven't even the «lightest k novel edge. of music, we can goìcklyaed 

F b tively teach you is to play th womleria ley popular instrument. Dm ajusta'listen- er when sou c: n as,ly be the center cd interest among rose friends. 
Just Mail a Post Card for Details 

of our remarkable FREE Hawaiian Guitar Offer- simply writet-'1 am iatcrented "- -bat do it tod, 
Address 

First Hawaiian Conservatory 
of Music, Inc. 
Desk 10 --285 E'dway 

(Woolworth Bldg. 
New York City 

.cnrriat ange- 

Ìfatú own 

FREE 
A Beautiful 
Hawaiian 
Guitar 

I[ ELECTRO - CONDITE 

"l;lre. to- 
Colo ile" 

CONVERTER 

ff 
STARTLES THE WORLD 

Thousands of people are marveling at 
the wonderful performance of the "Eler- 
tro- Condite" Converter. Clarifies, puri- 
fies, sterilizes, matures and mellows 
most kinds of beverages. Makes haul 
water soft, etc. May prevent poisoning. 

Send $5.00 for device with 5 days 
trial money -back guarantee or ask ft'r 
circular. 

Best grade Proof Hydrometers, .$1.00 
each prepaid. 
A -B -C LABORATORIES, NC. 

Dept. X., IOU Lawrence St.. 
(W. 26th St.) New York 

SEND FOR fHE INTERNATIONAL CATALOG 
Our net. price list. 

Tull line of 
auto bodies 
and accesse- 
riei tor Purdv 
at Wholesale 
Prices. Sane 
big money on 

undies by buying 
1)i rest from Factory. FOR FORD- Prices from $27.85 up. Factory to consumer direct -Pay only One Profit International Body Works. 914 W. Oh to St.. Dept.4, Chicago. 111. 

OLD ÍIEL.s.DOwnCuured 
TOBACCO give, nose ell joyme,,t No bite 

or sting Direct from I:nu ter.5am plc IOcents 
Hast Mailing Co. Paducah,Ky 
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Science and Invention for October, 1923 

1¡.a.; c- 

Call Name City and State Length.; 
KTW First Presbyterian Church. 

Seattle, Wash. 
KUO Examiner Printing Co. (San Fran - 

cisco Examiner), 
San Francisco, Cal. 360 

KUS. City Dye Works & Laundry Co.. 
Los Angeles, Cal. 

KUY Coast Radio Co El Monte, Cal. 
KWG Portable Wireless Telephone Co., 

Stockton, Cal. 
KWH Los Angeles Examiner, 

Los Angeles, Cal. 300 

KXD Modesto Herald Publishing Co.. 
\loden°, ('al. 

KYO Electric Shop... Honolulu, Hawaii 
KYW Westinghouse Electric 

& Chicago, 
Manufac- 

turing Co. 
KZM Preston D. Allen Oakland, Cal. 
KZN The Deseret News, 

Salt Lake City, Utah 3611 

KZV Wenatchee Battery & Motor Co.. 
Wenatchee, Wash. 

WAAB Valdemar Jensen ..New Orleans, La. 268 

WAAC Tulane University .New Orleans. La. 
WAAD Ohio Mechanics Institute, 

Cincinnati, Ohio 
WAAF Chicago Daily Drovers 

Journal. Chicago. Ill. 
WAAH Commonwealth Electric Co., 

St. Paul, Minn. 

WAAK Gimbel Bros. Milwaukee, Wis. 2811 

\VAAM I. R. Nelson Co..- ...Newark, N. J. 263 

\VAAN University of Missouri 
olumbia Mo. 2S4 

WAAP United Electric Co Wichita, Kan. 

WAAW Omaha Grain Exchange, Omaha, Neb. 360 

WAAZ Hollister -Miller Motor 
Emporia, Kan. 

WABA Lake Forest College.Lake Forest, Ill. 206 

WABB Dr. John B. Lawrence. 
Harrisburg, Pa. 366 

WABC Fulwider- Grimes Battery + Co.. 
son, Ind. _ °S' 

WABD Parker High School Dayton, Ohio 2S3 

WABE Young Men's Christian Association, 
Washington, D. C. 283 

\VARF Mount Vernon Register -News Co., 
Mount Vernon, Ill. 234 

WABG Arnold Edwards Piano Co., 
Jacksonville, Fla. 248 

WABI-I Lake Shore Tire Co. Sandusky, Ohio 240 

\NABI Bangor Railway & Electric Co., 
Bangor, Me. 240 

WABJ The Radio Laboratories. 
South Bend, Ind. 240 

WABK First Baptist Church. 
orcester, Mass. 25 2 

WABL Connecticut Agricultural College. 
Storrs, Conn. 283 

\\'ABM F. E. Doherty Automotive & Radio 
Supply Co. Saginaw, Mich. 254 

\VABN Waldo C. Grover... La Crosse, Wis. 234 

\VABO Lake Avenue Baptist Church, 
N. Y. 252 

WBAA Purdue University, 
est Lafayette, Ind. 

\VBAD Sterling Electric Co 
MinneaPolis, Minn. 

\VBAF Fred M. Middleton. 
Moorestown, N. J. 

\VBAH The Dayton Co., Minneapolis, Minn. 
WBAN Wireless Phone Corp., 

P:ucrson. N. J. 244 

\VBAO Jame Millikin University. 
III. 

WBAl' 
W(StaitTelegram). FortiW r Worth, Tex. 476 

\VBAU Republican Publishing Co., 
lton, Ohio 258 

\VBAV Eruer & Hopkins Co'Colttmbus, 
Ohio 390 

'.VB. \W Marietta College \1-u'ielta Ohio 246 

\VBAX John H. Stenger, jr.. 
dkes- Barre. Pa. 

WBAY American Telephone & Telegraph 
Co New York, N. Y. 492 

WBBA Newark Radio Laboratories. 
Ohio 240 

\VBBC Sterling Radio Equipment Co., 
III. 229 

W BBD Barbey Battery Service. Reading, Pa. 234 

WBL T & H Radio Co....Anthony, Kan. 261 

WBS D. W. May (Inc.).... Newark, N. J. 
WBT Southern Radio Corporation. 

N. C. 360 

WBU City of Chicago Chicago, Ill. 286 

WBL 
Westinghouse 

Co. 
ElectSprngfield,uMass. 

337 

WCAD St. Lawrence UniversitCanton, 
N. Y. 280 

WCAE KaufnTnn & Baer Co.. 
ittsburgh, Pa. 462 

WCAG Clyde R. Randall, New Orleans, La. 268 

WCAH Entrekin Electric CoColumbus, 
Ohio 286 

WCAJ Nebraska WeslUñ 
versittyePltace, Neb. 

\VCAK Alfred P. Daniel Houston, Tex. 
\VCAL St. Olaf College....Northfield, Minn. 
W('AM Villanova College Villanova, Pa. 
WCAO Sanders & Stayman Co.. 

altimore, Md. 
\v('AI' Chesapeake & Potomac Telephone 

Co. Washington, D. C. 469 

\VCAR Alain° Radio Electric Co., 
Antonio, Tex. 

Eves Student Needs One 

Remington 
Portable 

Keiboard just like the bics mach inc 

HE compact, convenient and complete Portable 
I Typewriter. Sold by over 3,000 dealers and 

Remington branches everywhere. Easy payment 
terms if desired. Send for our illustrated "For 
You -For Everybody." Address Department 14 

REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York Branches Everywhere 

We believe we make the best typewriterribbon 
in the world -and its name is PARAGON 
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GUARAE 
FOR 8 MNTONTHS 

ED 

These are Goodrich, Good- 
year, Firestone, Fisk and 
other best known stand a-d- 
make tires. All slightly used, 
but readily give our customers 
thousands of miles of spies- 
r114 service. 

3QX3!4$ 
ANY OTHER SIZE 

$2.95 
Thegreatest tire values ever offered. 
Thousands of satisfied customers. 

Beat These Prices 
You could never even equal these prices. 
Send only 91.00 for each tire shipped. 
Balance C.O.D. Express shipmenta sent 
subject to inspection. Tires guaranteed 
eights, nabs. Another tire gtv.n of half price fo r 
any not perfectly satisfactory. 10,7 discountwhen or- 
dered in Iota of 12 or mor.. 
UNITED FINANCING SYNDICATE Dept. 1629 
1526 South Wabash /kimono CHICAGO, ILL 

WHY SAW BY HAND ? 
11 hem you can do it quicker, easier and better with this 

los -lust it erision machine. 
Boice Pony Bench 

Machine 
Combines in one ma- 
chine, a saw, sander, 

drill, grinder. polisher and 
to fi -r. Handles wood, fibre, 
bakelite, brass, copper, alumi- 
neto, ea rbon, asbestos etc. 

Uses 5" and 6" saws, 6" and 8" sand 
discs, polishing and buffing wheels 
and scratch brushes, " drill chuck. 

Easily driven with t/s to 1/3 
ass h.p. motor or from line shaft. 

'l'op lu "x12" easily removed 
or elevated rer grooving. Sass, 1t " stock. All metal eon - 
struction. Efficient, practical, economical in large or small 
shops. Sold v l'Il Ahoney- Ilarlc Guarantee. 
Write today for literatmve on this and other Ilolce- ltuilt 
Ileueh Marti Ines and Motors. 
W. & J. BOICE Dept. S.I. 10 Toledo, Ohio 

OF V's"15 

You've heard your 
neighbor praise the Path- 

finder, the wonderful weekly 
news and story magazine with over 

half a million subscribers. Unbiased digest 
of national and world affairs. Chock full ofjust the kind of read- 
ing you want. Fun. fashions, question box, books, health- 
mum ainment and instruction for all. Exciting serial and short 
stories. Send 15c (coin or stamps) today for this big $1 paper 13 
weeks. Money bark if not satisfied. Sample copies free. 
PATHFINDER, 555 Langdon Sta., Washington, D. C. 

Electrical 
electrical industries. 

Engineering 

men with training are in de- 
mand. For more than a quar- 
ter of a century this school has 

been training men of am 
C 

bition and limited time for the 
:ondensed course in Electrical 

enables grad- 
uates to se- 
cure good 

positions and promotions. Theoretical and Practical Elec- 
tricity . 1Uathematies. Steam and (las Engines and Mechan- 
ical Drawing. t ludenta construct dynamos, install wiring 
and test electrical machinery. Course with diploma 
complete In One Year 

Over 3000 men trained. Thoroughly 
equipped fireproof dormitories. dining 
hall, laboratories, shops. 

free Fabling. 31st year begins Sept. 26, 1J23 
BLISS ELECTRICAL SCHOOL 

306 TAKOMA AVE.. WASHINGTON. D. C. 

LATHES 
9 to 18 -inch Swing 
List price $135.00 and up. 
according to size. When 
ready to buy, send for 
Lathe Catalog and prices. 

W. F. & John Barnes Co, 

412 Ruby Street 
fOCKFORD, ILLINOIS 

Sell Shirts. 
Sell Madison "Better- Made" Shirts, Paja- 
mas. and Nightshirts direct from our 
factory to wearer. Nationally advertised. 
Easy to sell. Exclusive patterns. Ex- 
ceptional values. No experience or 

capital re".nired. Large steady income 
assured. 

RITE FOR FR EE SA MPLES. 
MADISON SHIRT CO., 502 Bway, N.Y. City 

Call 
WCAS 

WCAT 

WCAU 
WCAV 

WCAX 

\VCAY 

WCAZ 

WCBA 

WCBB 

WCBD 
WC E 

WICK 

WCM 
WCN 
WCx 
WDAD 

WDAE 
WDAF 
WDAG 
WD AH 

WDAI 

\VDAJ 

WDAK 
\VDAL 

WDAO 
W DA P 
W DAR 
WDAS 
\VDAU 

WDAX 

WDAY 

\VDB(' 
\VDBF 
\VDM 

\VDT 

\VD7. 
\VEAA 
\V EAB 

\V E:\ D 

\VEAF 

\V EA G 

WEAH 

\V}AI 
WEAJ 

WEAK 

\VEAM 

WEAN 
\VEAO 

W\' F.A P 
WEAR 

VEAS 
\VEAI' 
WEAY 

\VEB 
\\' E V 

\VE\V 
\VFAA 

\VFAB 
\V FA F 

WFAG 

WFAH 

\VFAJ 

WFAM 

WVFAN 

\V FAQ 

\VF.\T 

WFAV 
\VFI 

WGAL 

WGAN 
\V G A f) 

S:ience and Invention for October, 1923 

Wave- 
Name City and State Lengths 

William Hood Dunwoody Industrial 
Institute Minneapolis, Minn. 

South Dakota State School of Mines, 
Rapid City, S. D. 240. 

Durham & Co. Philadelphia, Pa. 286 
J. C. Dice Electric Co., 

Little Rock, Ark. 
University of Vermont, 

Burlington, Vt. 
Kesselman O'Driscoll Co., 

Milwaukee, Wis. 261 
Robert E. Compton & Carthage Col- 

lege Carthage, Ill. 
Charles W. Heimbach, 

1015 Allen St., Allentown, Pa. 280 
K & K Radio Supply Co. (Charles 

\V. Katzenberger), Greenville, Ohio 240 
Wilbur G. Voliva Zion, Ill. 345 
Findley Electric Co., 

Minneapolis, Minn. 
Stix -Baer & Fuller Dry Goods Co., 

St Louis, Mo. 
University of Texas.... Austin, Tex. 
Clark University... Worcester, Mass. 360 
Detroit Free Press.... Detroit, Mich. 517 
Central Kansas Radio Supply, 

Lindsborg, Kan. 
Tampa Daily Times Tampa, Fla. 360 
Kansas City Star.. Kansas City, Mo. 411 
J. Laurance Martin...Amarillo, Tex. 
Trinity Methodist Church (South). 

El Paso, Tex. 
Hughes Radio Corporation. 

Syracuse. N. Y. 246 
Atlanta & West Point R. R. Co., 

College Park, Ga. 360 
The Courant Hartford, Conn. 261 
Florida Times -Union, 

Jacksonville, Fla. 360 
Automotive Electric Co...Dallas, Tex. 
Board of Trade Chicago, Ill. 360 
Lit Bros. Philadelphia, Pa. 395 
Samuel A. Waite... Worcester, Mass. 
Slocum & Kilburn, 

New Bedford, Mass. 
First National Bank, 

Centerville, Iowa 
Fargo Radio Service Co. (K. M. 

Hance) Fargo. N. D. 244 
Kirk, Johnson & Co..Lancaster, Pa. 258 
Robert G. Phillips. Youngstown, Ohio 261 
Church of the Covenant. 

Washington. D. C. 
Ship Owners Radio Service, 

Stapleton. N. V. 405 
James L. Bush Tuscola. Ill. 278 
Fallaie & Lathrop Flint. Mich. 280 
Standard Radio Equipment Co., 

Fort Dodge, Iowa 360 
Henry Radio and Electrical Supply 

Co. Atwood, Kan. 268 
Western Electric Co., 

New York, N. Y. 492 
Nichols -Hineline- Bassett Laboratory. 

Edgewood, R. I. 231 
Wichita Board of Trade and Lander 

Radio Co. Wichita, Kan. 
Cornell University Ithaca, N. Y. 286 
University of South Dakota. 

Vermilion, S. D. 
Julius B. Abercrombie, 

St. Joseph, Mo. 
Borough of North Plainfield, 

North Plainfield, N. J. 250 
Shepard Co. Providence, R. I. 273 
Ohio State University. 

Columbus, Ohio 360 
Mobile Radio Co. Mobile, Ala. 
Baltimore American & News Pub- 

lishing Co. Baltimore, Md. 
Hecht Co. Washington, D. C. 
Davidson Bros. Co.. Sioux City. Iowa 360 
Iris Theatre (Will Horowitz, Jr.), 

Houston, Tex. 
Benwootl Co. St. Louis, Mo. 
Hurlburt -Still Electrical Co.. 

Houston, Tex. 360 
St. Louis University St. Louis, Mo. 261 
Dallas News and Dallas journal. 

Dallas, Tex. 476 
Carl F. Worse Syracuse, N. Y. 234 
H. C. Spratley Radio Co., 

Poughkeepsie, N. Y. 
Radio Engineering Laboratory, 

Waterford, N. Y. 
Electric Supply Co 

Port Arthur, Tex. 
Hi -Grade Wireless Instrument Co., 

Asheville, N. C. 
Times Publishing Co.. 

St. Cloud, Minn. 
Hutchinson Electric Service Co., 

Hutchinson, .Minn. 360 
Missouri' Wesleyan College and Cam- 

eron Radio Co. Cameron, Mo. 
Daily Argus -Leader. 

Sioux Falls, S. D. 360 
University of Nebraska, Lincoln, Neb. 360 
Strawbridge & Clothier. 

Philadelphia, Pa. 395 
Lancaster Electric Supply & Con- 

struction Co. Lancaster, Pa. 248 
Cecil E. Lloyd Pensacola. Fla. 
Glenwood Radio Corporation (W. G. 

Patterson) Shreveport, I.a. 
(Canlinued Ore next page). 

NUMERICAL RELATIONS BE- 
TWEEN LETTERS OF THE 

ALPHABET 
By H. O. Bernstrom 

THE purpose which an article of this 
sort, based on the numerical relations 
of the letters used in the English lan- 

guage, can serve is not necessarily confined 
within narri tv limits. 

The first column of the table presented, 
gives the letters in their descending order 
of importance in numerical terms for letters 
used in words. It is seen that while "e" 
is used 154.3 times, "t" is used 140 times, etc. 

The second column gives the order of the 
letters occurring as first letters of words. 
The number of words from which these 
relations were derived, was about 140,000, 
representing the words in the English dic- 
tionary. The numerical relation is trans- 
formed to a basis equal to a unit of the first 
column, so that it can be observed that 
"S" is used 201 times (see second column) 
as the first letter of a word when it is used 
as a letter in a word 91.3 times (see first 
column), or when X is used 1.5 times (see 
second column), as the first letter in a word. 

The letters in the third column illustrate 
their order of occurrence as first letters of 
proper nouns. The source for this com- 
prised catalogs and directories, including 
about 440,000 proper nouns. Similar ob- 
servations, as described before can now be 
obtained with the use of all three columns. 
For instance : "S" is used as a first letter 
in proper nouns 169.2 times when it is used 
201 times as a first letter in a word. It 
may appear now, in order to get the repre- 
sentative numerical relation, that these three 
columns should be combined and the numeri- 
cal relation he thus obtained. This is not 
the case, because column one gives the order 
of importance of the letters as used in words, 
whether as first letters in proper nouns or 
otherwise. 

TABLE OF NUMERICAL OCCURRENCE OF 
LETTERS OF THE ALPHABET IN 

THE ENGLISH LANGUAGE 

u) 

O 

z 
I-1 

W 

ci; aF 
wá 
tn 

Letter No. Letter 
e 154.3 S 
t 140.0 C 
o 108.3 P 
a 100.00 A 
i 99.00 D 
s 91.3 T 
n 85.0 B 

82.6 M 
h 64.6 R 
I 44.0 F 
u 38.6 I 
d 38.0 E 
c 37.6 H 
w 30.3 L 
f 26.3 G 

p 25.3 W 
m 23.0 0 
g 23.0 V 
y 19.6 U 
b 19.0 N 

10.3 K 
k 6.7 J 
>< 3.3 Q 
i 0.7 Y 
z 0.7 Z 
q 0.7 X 

No. 
201.0 
165.0 
142.0 
108.0 
99.5 
94.0 
90.0 
81.5 
80.0 
72.5 
71.0 
70.0 
61.0 
57.5 
55.0 

49.5 
40.0 
30.0 
29.5 
27.5 
12.5 
12.5 
10.0 
5.5 
4.5 
1.5 

Wx 
azap 

Ñáz 
ta 

Letter No. 
S 169.2 
M 148.3 
B 129.16 
C 98.3 
H 95.0 
G 87.5 
R 84.2 
W 82.5 
L 80.0 
F 70.5 
K 69.2 
P 64.16 
A 62.5 
D 59.16 
N 41.6 

T 40.0 
E 37.5 
J 24.16 
O 21.6 

15.8 
I 14.16 
I1 10.0 
Z 9.2 
Y 5.8 
O 3,3 
X 0.3 

w a z 
4.143a, 4.143a, 

a., 00 te 

Letter 
e 
a 
o 

d 
h 

r 
6 
t 
u 
7 
C 

f 
g 

m 

é 
k 
p 
q 

z 
v 

Poé s order in his "The Gold Bug," as a 
matter of interesting comparison, is given 
in the fourth column. He did not give com- 
plete numerical relations and he also omitted 
the letters "v" and "j ", which have been 
added on to his list in the order of their 
importance as determined in this investiga- 
tion. 

In concluding, it is evident that the first 
column represents the numerical order of 
importance of the letters of the English 
language in words, and if a bold spirit were 
to initiate the idea of an alphabetical re- 
arrangement, we would refer to our A B C's 
as our E T O's. 
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and Invention for October, 1923 

Wave- 
Name City and State Lengths 

WGAR Southwest American, 
Fort Smith, Ark. 360 

\VGAU Radio Mfg. and Service Co. (Marcus 
G. Limb) Wooster, Ohio 226 

\VGAW Ernest C. Albright Altoona, Pa. 261 

\VG. \N Radio Electric Co., 
Washington Court House, Ohio, 

\VGAY Northwestern Radio Cu 
Madison, \Vis. 

\VGAZ South Bend Tribune, 
South Bend, Ind. 

WGF The Register and Tribune, 
Des Moines, Iowa 360 

\VGI American Radio & Research Corp., 
Medford Hillside, Mass. 

\VGL Thomas F. J. Howlett, 
Philadelphia, Pa. 

\VGM Atlanta Constitution Atlanta, Ga. 
\VGR Federal Telephone & Telegraph Co., 

Buffalo, N. Y. 
\VGV Interstate Electric Co., 

New Orleans, La. 360 
WGY General Electric Co., 

Schenectady, N. Y. 380 
\VITA University of Wisconsin, 

Madison, Wis. 360 
WHAA State University of Iowa. 

Iowa City, Iowa 283 
\VHAB Clark W. Thompson. Galveston, Tex. 
\VHAC Cole Bros. Electric Co 

Waterloo, Iowa 
WHAD Marquette University. 

Milwaukee, Wis. 280 
\VHAG University of Cincinnati, 

Cincinnati, Ohio 222 
\VHAH IIafer Supply Co Joplin, Mo. 
\VI -IAI Radio Equipment & Manufacturing 

Co. Davenport, Iowa 
WHAK Robert Hardware Co., 

Clarksburg, W. Va. 
\Nitr \L Lansing Capital News. 

Lansing, Mich. 248 
\ \'II. \\1 University of Rochester (Eastman 

School of Music) . Rochester, N. Y. 360 
\Vil. \O Frederic A. Hill Savannah, Ga. 
\\ I i:\ l' Otta & Kuhns Decatur, Ill. 
\V 1 I. \Q Semmes Motor Co.. 

Washington D. C. 
WHAR Paramount Radio & Electric Co. 

(W. H. A. Paulus), 
Atlantic City, N. J. 

\VHAS Courier -Journal and Louisville Times, 
Louisville, Ky. 400 

WIIAV Wilmington Electrical Specialty Co., 
Wilmington, Del. 

\ \-1IAY Iuntington Press. Huntington, Ind. 380 
\VHAZ Rensselaer Polytechnic Institute, 

Troy, N. Y. 
\VHB Sweeney School Co.. 

Kansas City, Mo. 411 
\VHD \Vest Virginia University, 

Morgantown, W. Va. 
\VHK Radiovox Co. (Warren R. Cox), 

Cleveland, Ohio 
\\'HN Ridgewood Times Printing & Pub- 

lishing Co. Ridgewood, N. Y. 360 
\VIAB Joslyn Automobile Co..Rockford, Ill. 252 
\ \'iAC Galveston Tribune...Galveston, Tex. 360 
\VIAD Ocean City Yacht Club. 

Ocean City, N. J. 254 
WI AF Gustav A. DeCortin. 

New Orleans. La. 234 
\VI: \II 'Continental Radio & Manufacturing 

Co. Newton, Iowa 
\Vd, \i Deer Stores Co.._..Springfield, Mo. 360 
\ \-L- \J Fox River Valley Radio Supply Co. 

(Quinn Bros.) Neenah, Wis. 224 
\ \'i \K Journal -Stockman (o Omaha, Neb. 278 
\VIAO School of Engineering of Milwaukee 

and Milwaukee News. 
Milwaukee, Wis. 

\VIAQ Chronicle Publishing Co., 
Marion, Ind. 

WIAR Paducah Evening Sun, Paducah, Ky. 
WIAS Honte Electric Co...Burlington, Iowa 
WIAT Leon T. Noel Tarkio, Mo. 
VI AU American Trust & Savings Bank, 

Le Mars, Iowa 
\VIAV New York Radio Laboratories, 

Binghamton, N. Y. 
\VIAW Saginaw Radio & Electric Co., 

Saginaw, Mich. 
\VIAY Woodward & Lothrop, 

Washington, D. C. 360 
WIK K. & L. Electric Co.. 

McKeesport, Pa. 
WIL Continental Electrical Supply Co., 

Washington, D. C. 
\Vii' Gimbel Bros. Philadelphia, Pa. 509 
\VIZ Cino Radio Manufacturing Co., 

Cincinnati, Ohio 
\V 1. \B American Electric Co., Lincoln, Neb. 
\\ f: \D Jackson's Radio Engineering Labo- 

ratories Waco, Tex. 
\\' IAF Press Publishing Co.... Muncie, Ind. 
\\ f. \G Norfolk Daly News... Norfolk, Neb. 360 
\\ JAJ Young Men's Christian Association, 

Dayton, Ohio 
WJAK White Radio Laboratory, 

Stockdale, Ohio 360 
WJAM D. M. Perham.. Cedar Rapids, Iowa 
WJAN i'eoria Star Peoria. Ill. 280 
\VJAP Kelley- Duluth Co. ....Duluth, Minn. 
\VJAQ Capper Publications ..Topeka, Kan. 
\VJAR The Outlet Co Providence, R. I. 
WJAS Pittsburgh Radio Supply House. 

Pittsburgh, Pa. 
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No Matter What Your Vocation 
a 

Whether Professional Man 
Business Man or Daily Worker 

A Thorough Training (n 

CHEMISTRY 
Will Help You To Get Ahead 

TO be successful today is to know Chenli -- 

try! Every line of business, every branch 
of industry depends upon Chemistry in 

some form. You may -not realize it, but your 
own proficiency in whatever work you are doing 
would be increased by a knowledge of Chem- 

istry. In many lines such knowledge is abso- 

lutely essential. In others it is a guarantee .of 

promotion and more money. 
The keen competition that exists in every 

commercial activity today requires that a man 
know all there is to know about his vocation. 
If you have something to sell-no 'matter what - 
Chemistry enters into its make -up.. The sales- 

man wko knows the chemical composition of his 

article can talk about it more intelligently than 
the one who lacks this information, and his 

sales are proportionately. larger. In' the build- 
ing trades Chemistry is of prime importance. 
The mason, electrician or painter who knows 
something about Chemistry can do better work 
and command more stoney titan the one who 

does not. Through Chemistry a shop-keeper 
learns how to attract the most trade. and even 
in clerical positions one can capitalize his 
chemical skill. 

Chemistry should be as much a part of your 
mental equipment as the ability to, calculate or 

to write correct English. The world is paying 
a thousandfold more for ideas than for actual 
labor. The big rewards go to the man who can 
show how to turn out a little better product at 
a little lower cost. And Chemistry will give 
you the ideas that will save money for your- 
self or your firm in the very fundamentals of 
your business. There is nothing remarkable 
about this; it is going on every day. If you 
have not 'heard of it before, it is because the 
general public has been slow to recognize the 
tremendous value of chemical training. People 
have been content to leave Chemistry in the 
hands of a few trained chemists who could not 
possibly develop the subject to anywhere near 
its greatest extent. 

Now we are on the eve of a great awakening. Our 
heritage from the World War has been an intense devel- 

:umi1eat tremendous interest in 
industries 

alltnthte eapplicati applications of 

Chemistry. People are taking up the saibjeet merelY 

for the good it will do them in their own line of busi- 
ness. 

It is no longer necessary to enter college in older 
to learn this fascinating science. Our Hone Study 
Course trains you just as thoroughly. and with the same 
assurance of success, as those who took the longer waY. 

And our methods are so simple that we eats teach you 

nn matter how little previous education you may have 
had. Many of our graduates now hold responsible posi- 
tions or have materially increased their incomes from 
private enterprises as a result of taking our course. 
Hundreds of letters from students testifying to the 
benefits they have derived from our training are here 
111e your inspection. 

Remember that you do not need to study Chemistry 
with the idea of actually practicing as .1 chemist. al- 
though a great many of our students are taking our 
course with this object in virtu'. If you scant to know 

more about what Chemistry will do for you. if you want 
to know what our home study course offers, sign and 
map the Coupon today for FREE BOOK 'Opportunities 
I'm elre.uist,." 

Chemical Institute 
of New York, Inc. 

Home Extension Division 10 

66 -D West Broadway, New York City 

DR. T. O'CONOR SLOANE Will 
Teach You Chemistry In 

Your Own Home 
The Chennical Iii- titntr or Nrtc Sot li. of which Dr. 

T. O'Com 510r11pv i, Eduratinnal Dir color, was found- 
ed to till the need of ambitious, tar -sighted men who 
'realize and recognize the splendid future Chemistry mi- 
ters them, but who cannot spare either the lone or the 
money to attend college. Dr. Sloane, a foremost au- 
thority on Chemistry, will teach you and wilt give you 
any individual help you 01115 -requ he. Ile will person - 
ally go over your papers, correct them, point out your 
faults. teaching you in a practical and interesting way. 
No special education required other than the ability 
to read and orite English. One student ha, rlru 
irirrized nor lessons as "The ronew that i::i:o the ur,: 

is ì nut r 
Read What One of Our Recent 

Graduates Reports 
"i Ihou ht 1 trnuld let you know of IDS ,ureess. I 

finished your course about two months ago ;.- a Bare 
tale position as chemist at the DuPont IC Works. 

I am getting along line with my work and li l;e it very 
umrb. It was Through your rmnse niotte Ihat I have 
been 00 successful. It is wonderful and I hope you have 
great seeress with it. 

(Name and Address on request). 

Easy Monthly Payments 
you do not have to have even the small price of the 

course to start. You can pay for it in small monthly 
payments -so. small that you won't foci Mete. The cast 
is very moderate, and includes everything. even the 
Laboratory Ho-Moment-there are no extras to buy with 
nor rours0. Our plan of -monthly payments places a 
rh,niiral education within the reach of everyone. 

Laboratory Equipment Given 
To Every Student Without 

Additional Charge 
We gbr in crag' studrnl aintent additional charge 

his hrmiral rrluipntrn 1, ¡Fir-h ling forty -two pieces of 
laboratory ,nuoolatill and - supplies, and .seventeen differ- 
ent ihemies l+ and reagents. These comprise the appa- 
ratus and chemicals used for the experimental work of 
the course. 

Special 30 -Day Offer 
For a short period we are making .a special offer that 

trill be worth Salir while to take advantage of. Write 
for particulars, using the motion below or simply 
Postal card. This rr ill not obligate you in the leu -r 

Do not wait until Send the coupon now 
You think of it. 

Sign and Mail the Coupon for 
FREE BOOK 

CHEMICAL INSTITUTE OF NEW YORK, Inc. 

Home Extension Division 10, 

66 -D -West Broadway New York City. 

Please send me at owe without any obligation on 
u6 Part.'your Free'Roolc "Opportunities for Chem- 
ists," and full partictaars about the Laboratory 
Equipment furnished to every student. Also please 
tell hne. about your plan of payment and Your spe- 
cial :10 day offer. 

NAME 

ADDRESS 

CITY 

STATE 
S.M., Io._:, .... 

7 
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"Dont tell me 
you never had a chance! 

"Four years ago you and I worked at the 
same bench. I realized that to get ahead I 
needed special training, and decided to let 
the International Correspondence Schools 
help me. I wanted you to do the same, 
but you said, `Aw, forget it!' You had the 
same chance I had, but you turned it down. 
No, Jim, you can't expect more money until 
you've trained yourself to handle bigger 
work." 

There are lots of "Jims" in the world - 
in stores, factories, offices, everywhere. Are 
you one of them? Wake up! Every time 
you see an I. C. S. coupon your chance is 
staring you in the face. Don't turn it down. 

Right now over 180,000 men and women 
are preparing themselves for bigger jobs 
and better pay through I. C. S. courses. 

You can join them and get in line for 
promotion. Mark and mail this coupon, 
and find out how. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6208 -C, Scranton, Penna. 

Without cost or obligation on my part. please tell me how I can qualify for the position or in the subject before which I have marked an X: 
BUSINESS TRAINING COURSES 

Btitiness Management ['Salesmanship IndustrialManagement Advertising ['Personnel Organization Better Letters Traffic Management Foreign Trade Business Law Stenography and Typing ['Banking and Banking Law Business English ['Accountancy (including C.P.A.) Civil Service ['Nicholson Cost Accounting ['Railway Mail Clerk Bookkeeping Common School Subjects Private Secretary Nigh School Subjects Business Spanish French ['Illustrating 
TECHNICAL AND INDUSTRIAL COURSES 

Electrical Engineering Architect ['Electric Lighting Blue Print Reading ['Mechanical Engineer Contractor and Builder Mechanical Draftsman ['Architectural Draftsman Machine Shop Practice Concrete Builder ['Railroad Positions Structural Engineer Gas Engine Operating Chemistry Pharmacy Civil Engineer Automobile Work Surveying and Mapping Airplane Engines Metallurgy Mining 0Agriculture and Poultry in Steam Engineering Radio o Mathematics 

Name 
Street 3-27 -23 Address 

City State 

Occupation 
Persona residing in Canada should send this coupa, to the International Correspondence Schools Canadian, Limited, 

Montreal, Canada. 

$4.00 ADDING MACHINE 

GI LSO N 

The GILSON ADDER will do sour figuring easily, quickly and with abso- 
lute accuracy. It adds, subtracts, mul- 
tiplies and divides and automatically 
carries from one column to the next. 
Capacity 109,999,999 or $1,099,999.99. 
Size 31/2 "x6 "x % ". Made with alumi- 
num case and steel operating parts. 
Written Two-Year Guarantee. Cata- 
logue free. 

Price. postpaid. $4.00 
Your money back If 

you are not satisfied. 
SLIDE RULE CO.. NILES, MICH. 

Selenium Cells 
ENTIRELY IMPROVED 

Porcelain base. Platinised wire permanent action up to 
2000 per second instantly, 3 -year guarantee. We manu- 
factured selenium cells since 1905. We also manufacture 
a very small sensitive, quick acting polar reln.v. 

Write for circular. 
F. V. MADALER. Hampton Bays, L. 1., N. Y. 

Science and Invention for October, 1923 
Wave 

Call Name City and State Lengths 
WJAT KellyVawter Jewelry Co., 

Marshall, Mo. WJAX Union Trust Co.....Cleveland, Ohio 390 WJAZ Chicago Radio Laboratory, 
Chicago, Ill. 448 WJD Richard H. Howe ...Granville, Ohio 229 WJH White & Boyer Co., 

Washington, D. C. 263 WJX De Forest Radio Telephone & Tele- 
graph Co. New York, N. Y. WJY Radio Corporation of America, 

New York, N. Y. 405 WJZ Radio Corporation of America, 
New York, N. Y. 455 WKAA H. F. Paar Cedar Rapids, Iowa 360 WKAC Star Publishing Co.....Lincoln, Neb. 27.5 WKAD Charles Looff (Crescent Park), 

East Providence, R. I. WKAF W. S. Radio Supply Co., 
Wichita Falls, Tex. WKAN United Battery and Service Co., 

Montgomery, Ala. 226 WKAP Dutee W. Flint Cranston, R. I. WKAQ Radio Corporation of Porto Rico, 
San uan, WKAR Michigan Agriculture College, 

P R. 

East Lansing, Mich. 280 WKAS L. E. Lines Music Co., 
Springfield, Mo. WKAV Laconia Radio Club, Laconia, N. H. WKAW Turner Cycle Co Beloit, Wis. 242 WKAX William A. McFarlane, 

Bridgeport, Conn. 231 WK AY Brenau College Gainsville, Ga. WKC Joseph M. Zamoiski Co., 
Baltimore, Md. WKY WKY Radio Shop ..Oklahoma, Okla. 

WLAC North Carolina State College, 
Raleigh, N. C. WLAG Cutting & Washington Radio Corp., 

Minneapolis, Minn. 417 WLAH Samuel Woodworth.. Syracuse, N. Y. 360 
WLAJ Waco Electrical Supply Co., 

Waco, Tex. 360 WLAK Vermont Farm Machine Corp., 
Bellows Falls, Vt. 

WLAL Tulsa Radio Co. Tulsa, Okla. WLAN Putnam Hardware Co.,Houlton, Me. 
WLAP W. V. Jordan Louisville, Ky. 
WLAQ Arthur E. Schilling, 

Kalamazoo, Mich. 
WLAT Radio & Specialty Co , 

Burlington, Iowa WLAV Electric Shop Pensacola, Fla. 
WLAW Police Dept., City of New York, 

New York, N. Y. WLAX Putnam Electric Co. (Greencastle 
Community Broadcasting Station), 

Greencastle, Ind. 231 WLAY Northern Commercial Co., 
Fairbanks, Alaska 

WLAZ Hutton & Jones Electric Co., 
Warren, Ohio 248 WLB University of Minnesota, 

Minneapolis, Minn. 360 WLW Crosley Manufacturing Co., 
Cincinnati, Ohio 309 WMAB Radio Supply Co...Oklahoma, Okla. 

WMAC J. E. Page (Olive B. Meredith), 
Cazenovia, N. Y. 261 WMAD Atchinson County Mail, 

Rock Port, Mo. WMAF Round Hills Radio Corporation, 
Dartmouth, Mass. 

WMAH General Supply Co Lincoln, Neb. 254 
WMAJ Drovers Telegram Co , 

Kansas City, Mo. 275 
WMAK Norton Laboratories, 

Lockport, N. Y. 360 
WMAL Trenton Hardware Co., 

Trenton, N. J. 256 
WMAM Beaumont Radio Equipment Co., 

Beaumont, Tex. 
WMAN Broad Street Baptist Church, 

Columbus, Ohio 286 
WMAP Utility Battery Service.. Easton, Pa. 246 
WMAQ Fair Corp. and Chicago Daily News, 

Chicago, Ill. 448 
\V IIAT Paramount Radio Corporation, 

Duluth, Minn. 266 
WMAV Alabama Polytechnic Institute, 

Auburn, Ala. 250 
WMAW Wahpeton Electric Co., 

Wahpeton, N. D. 
WMAY Kingshighway Presbyterian Church, 

St. Louis, Mo. 
WMAZ Mercer University Macon, Ga. 268 
WMC Commercial Appeal.. Memphis, Tenn. 500 
WMH Precision Equipment Co., 

Cincinnati, Ohio 248 
WMU Doubleday -Hill Electric Co., 

Washington, D. C. 261 
WNAB Park City Daily News, 

Bowling Green, Ky. 
WNAC Shepard Stores Boston, Mass. 
WNAD University of Oklahoma, 

Norman, Okla. 
WNAL R. J. Rockwell Omaha, Neb. 
WNAM Ideal Apparatus Co..Evansville, Ind. 
WNAN Syracuse Radio Telephone Co., 

Syracuse, N. Y. 286 
WNAP Wittenberg College, Springfield, Ohio 
WNAQ Charleston Radio Electric Co., 

Charleston, S. C. 
WNAR C. C. Rhodes Butler, Mo. 

SMASHING SALE 
By DliverTypewiter Co. 

While They Last 

1000 No. 9 

Olivers 
Rebuilt like new, right in Oliver Factory, only 

$445° 
Never before an offer like this, and prob- ably never again! Only the great Oliver Company itself could do It. Famous Model No. 9 Oliver at the slashed price of only $44.60 -and ayear to pay! Genuine 

and all late improvementie 
standard 

hroughout like neW right in our own factory. The equal -yes the su- perior, we Bay, of any $100 typewriter on the market. And yours for only $44.50 on this special sale of 1,000 machines. 
Free Trial -A Year to Pay Act quick before the 1,000 machines are gone. Try, how- ever before you buy. We give you 5 days free trial. Return or keep the Oliver as you decide. No cost to you whatever for the free trial. A year to pay if you buy. Write today for full particulars of this sale. Mail coupon or postal. 

Oliver Oliver TY earlier CO.s - Typewriter Co. MoP (Rebuilt Oiinert hint fipid 67g 
Machine ,, Oliver Typewriter 
Dept.) Please send me full particulars or 

Oliver Tyne your sensational sale of 1,000 No. 9 writer Bldg./ Olivers. 
Chicago 

Name 

Address 

NEW TIRE 
.u. GUARANTEE! 

ACT 50X3% 00 
NOW ":4 CORD 

2. 
WRITTEN GOLD BOND GUARANTEE 

WITH EACH TIRE r Greatest tire sale in America now on!Goodyear, 
ma Goodrich, Firestone, Fisk and other fine makes of tires 

going at record -breaking prices. These almost new tires will easilyglve thousands of miles of eati,fectoryservice. 

S 

GUARANTEED 9 MONTHS 
TIRES TUBES TIRES TUBES 

30x3 31.90 S .90 32x4% $3.75 $1.65 
N 30x3% 2.00 .90 33x4['4 3.75 1.65 

32x33 2.50 .90 34x45/4 4.00 1.65 . 31x4 2.75 .90 35z41á 4.25 1.65 
I32x4 3.00 1.40 36x4% 4.25 1.65 33x4 3.25 1.40 35x5 4.25 1.95 34x4 3.50 1.40 37x5 4.25 1.95 Just send $1.00 deposit for each tire ordered. Balance C. guar- antee with 

to 
tire e positively Oassures 

written gold inend 
months tisfnetere service or another tire will be given at half ice. 

inShipment 
made same day order Is received. Order today -NOW. 

sxa EAST INTERNATIIONAL TIRE CORP. lIïhii -st> iaamord 
New Single Phase A. C. Motors 

II. P. - 110 
volt, 60 cycle 
1725 speed. 
complete with 
cord, plug and 
grooved 

$iLOO 
Same m o t o r 
equipped with and generators. buffer and ONE YEAR Let on quote on grinder $27.50 GUARANTEE your needs. 

Satisfaction guaranteed or money refunded 
Illustrated Catalog of Motors and Supplies FREE 

HYRE ELECTRIC CO. 
631 -H So. Dearborn St., Chicago, ill. 

REBUILT 
MOTORS 

All sizes, direct 
and alternating. 
We repair and 
exchange motors 

LEARN WATCH REPAIRING 
You can learn by our modern and orig. 
Inal system of instruction every part 
of the Watch Repairing Trade at home 
as good or better than at a shop. You 

trey while learning and tee 
welt eying position or .tart In busineen after 
watch repairers are aiweye In domand and ern 
from 530 to $60 per week. For particulate 
apply to the 

MILWAUKEE SCHOOL OF WATCH REPAIRING. 166 Mason St.. MILWAUNEE.WIS 

Wrestling Book FREE 
WFie 

s expert wrestler. Learn at home by mail. 
onder£ tressons prepared by world's champions 

teals eu how. Sete t boldo, hloekkeaFree ke 
book 

bisled. 
lies t delay. Be strong, hcelthv. nacedle 

g men with ease. Write for free book. State age. 
FarmerBarns S&heel 1257 Railway Bldg. Omaha. Neb. 
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Science and Invention for October, 1923 

¡Vare- 
Cál1 Name City and State Lengths 

WNAS Texas Radio Corporation 
Austin Tex. Statesman 

\VNAT Lennig Bros. Co....Philadelphia, Pa. 
WNAV Peoples Telephone and Telegraph 

Co. Knoxville, Tenn. 
WNAW Peninsular Radio 

Club, Monroe, Va. 
\VNAX Dakota Radio Apparatus Co., 

Yankton, S. D. 244 

\VNAY Ship Owners Radio Service, 

WNJ Shotton Radio Manufacturing Co., 
Albany, N. Y. 

WOAA Dr. Walter Hardy...Ardmore, Okla. 
WOAB Valley Radio ....Grand Forks, N. D. 

\VOAC Maus Radio Co. Lima, Ohio 266 
WOAD Friday Battery & Electric Corpora- 

tion Sigourney, Iowa 
\VOAE Midland College Fremont, Neo. 
WOAF Tyler Commercial College, 

yler, Te t. 
WOAG Apollo Theatre (Belvidere Amuse- 

ment Co.) Belvidere, Id. 224 

WOAH Palmetto Radio Corporation, 
S. 

WOAI Southern Equipment Co 
San Antonio, Tex. 383 

WOAJ Ervins Electrical Co., Parsons, Kan. 258 

WOAK Collins Hardware Co 
Frankfort, Ky. 240 

WOAL William E. Woods, 
bster Groves, Mo. 

WOAX Vaughn Consery 
Lawrenceburg, Tenn. 

WOAO Lyradion Manufacturing 
hCo., Ind. 

WOAP Kalamazoo College. Kalamazoo, Mich. 
WOAQ Portsmouth Kiwanis C Portsmouth, Pa. 360 

WOAR Henry P. Lundskow, Kenosha, Wis. 
WOAS Bailey's Radio Shop 

iddletown, Conn. 
\VOAT Boyd M. Hamp....Wilmington, Del. 
WOAV Pennsylvania National Guard, 

112th Infantry, 2d 
Erie, Pa. 242 

WOAW Woodmen of the World, 
Omaha, Neb. 526 

WOAX Franklyn J. Wolff (Monument 
Pottery Co.) Trenton, N. J. 240 

WOAZ Penick Hughes Co Stamford, Tex. 
WOC Palmer School of Chiropractic, 

Da t Iowa 484 

WOE Buckeye Radio Service 
Akron, Ohio 

WOI Iowa State College Ames, Iowa 360 

WOK Pine Bluff Co Pine Bluff, Ark. 
WOO John Wanamaker Philadelphia, Pa. 509 

WOO Western Radio Co., Kansas City, Mo. 360 

WOR L. Bamberger & Co., Newark, N. J. 405 

WOS Missouri State 
Mark ling Bra , 

WPAB Pennsylvania State Colle, 
State Pa. 

WPAC Donaldson Radio Co.. 
Okmulgee, Okla. 

WPAD W. A. Wieboldt & Co., Chicago, Ill. 

WI'AF Peterson Radio Co., 
Council Bluffs, Iowa 

WPAH Wisconsin Department tpof Markets, 
s. 360 

WI'AJ Doolittle Radio Corporation, 
New Haven, Conn. 268 

WPAK North Dakota Agricultural College. 
Agricultural College, N. Da 

WPAL Superior Radio & Telephone Equip - 
nient Co. Columbus. Ohio 286 

WPAM Auerbach & Guettel ....Topeka, Kan. 

WPAP Theodore D. Phillips. 
Winchester, Ky. 

\VPAQ General Sales & Engineering Co., 
Md. 

WI'AR Ward Battery & Radio Co., 
.,oaf, Kan. 

WPAS J. & M. Electric Co., 
msterdam, N. Y. 

WPAT St. Patricks Cathedral, El Paso, Tex. 

WI'. \Y' Concordia College, Moorehead, Minn. 

WI'AW Radio Installation Co.. 
ilmington, Del. 

WI'AY Bangor Radio LaboratorBangor, 
Me. 

WPAZ Dr. John R. Koch, 
Charleston, W. Va. 273 

WPG Nushawg Poultry Farm, 
New Lebanon, Ohio 

\VPI Electric Supply Co....Clearlield, I'a. 

WQAA Horace A. Beale, Jr., 
arkesburg, Pa. 

WQAB Southwest Missouri State Teachers 
College Springfield, Mo. 236 

VVOAC E. B. Gish Amarillo, Tex. 
WQAD Whitall Electric Co. 

aterbury, Conn. 242 
WQAE Moore Radio News Station, 

Springfield, Vt. 275 

WQAF Sandusky Register ...Sandusky, Ohio 240 

WQAH Brock -Anderson Electrical Engineer- 
ing Co. Lexington, Ky. 254 

WQAJ Ann Arbor Times 
Ann 
News, 

Mich. 
WQAK Appel. Higley Electric 

Co., Dubuque, Iowa 
WOAL Coles County Telegraph Co., Mat- 

toon, Ill. 258 
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Be an Electrical Expert 
Make Big Money 

22 Big Electrical 
Experts Prepared 

This Course 
C. C. Adams, B. S. 

Switchboard Specialist, General 
Electric C,,mpany. 

Morton Arendt, E. E. 
Assistant Professor of Electrical 
Engineering, Columbia University 

F. E. Austin, B. S. E. E. 
Professor of Electrical Engineer- 
ing and Mer' 

Dartmouth of Engineeri 'g, h College 

Wünfield Dexter Bearce, B. S., E. E. 
Statistician -- Railway and Traction 
Engineering Department, General 
Electric Company. 

0, J. Bushnell 
Superintendent, Meter Depart - 

ent,Comm'nwealth Edison Com- 
pany, Chicago. 

Francis B. Crocker, E. M. Ph. B. 
Formerly Vice- Presid't, Crocker- 
Wheeler Electric Company, Am- 
pere, New Jersey. 

Louis Derr, S. B. A. M. 
Professor of Physics Massachu- 
setts Institute of Technology. 

William Esty, S. B. M. A. 
Head, Department of Electrical 
Engineering, Lehigh University. 

W. H. Freedman, C. E., E. E. 
Head, Department of Electrical 
Engin'ing, University of Vermont 

H. B. Gear, A. B., M. E. 
Engineer of Distribution, Com- 
monwealth Edison Co., Chicago. 

Ward Harrison, M. E. 
Illuminating Engineer, General 
Electric Company. 

George J. Kirkgasser, E. E. 
Electrical Engineer, The Cutler - 
Hammer Manufacturing Co., Mil- 
waukee 

Robert A. M Akan, Ph.D. Se.D. 
Norman Bridge Laboratory, Cali- 
fornia Institute of Technology. 
Pres. of the Board of Research. 

John Mills, A. M. 
Engineer American Telephone and 
Telegraph Company. 

David Penn Moreton, E. E. 
Associate Professor of Electrical 
Engineering, Armour Institute of 
Technology, Chicago. 

Arthur N. Nelson 
Sup -r'intendent, Interior Wiring 
Department, Commonwealth Edi- 

n Company, Chicago. 

Henry H. Norris, M. E. 
Formerly Professor of Electrical 
Engineering, Cornell University. 

Dana Pierce, B. A. 
l :l ectricalEngineer, Underwriters' 
Laboratories, Inc., Chicago. 

E. W. Seeger, M. E. 

I 

Electrical 
anefanturi gC 

mpany, 
Company, 

Milwaukee. 
George E. Shand, E. E. 

Professor of Electrical Engineer- 
ing, University of Kansas. 

H. M. Stoller, B. E., M. S. 
Electrical Engineer, Western 
Electric Company. 

A. G. Turnbull 
Meter Departme't,Ch mmonwealth 
Edison Company, 

©AS1923 

The Best Electrical Home - 
Study Course That 

Money Can Buy 
This is the most practical Electrical course ever offered. 

Over 20 world famous engineers -note their names and 
positions -have prepared our special instruction papers. 
This practical training course will help the ambitious man 
to rise quickly in the greatest field of all. 

Salaries $3,000 to $10,000 a Year 
Ten thousand a year is not at all unusual in the electrical field. Many 

ELECTRICAL EXPERTS are getting more. Even the small job repair 
man is 
with thorough electrical training -can ea n. That is just the kind of training 
we are equipped to give you. 

Be an Electrical Expert 
The Electrical Expert is the BIG PAN" Iii \N. All Electrical lines pay big 

and no other trade or profession offers as many chances for quick advance- 
ment. Do YOU want to be in the BIG PAY CLASS? Here islyour chance. 
You can get into it quickly. We can make you a Certified Electrical 
Expert in a short time. 

Own Your Own Business -Earn While You Learn 
A few weeks after you start you can earn good money on the side by doing 

electrical repair and installation jobs. This gives you a fine start towards an 
electrical contracting or repair shop business of your own. We will tell you 
just how to do it when you are ready. 

American School 
The American School is 

not a money -making cor- 
poration, but like resident 
schools and colleges, is 
chartered strictly as an 
"Educational Institution, 
not for profit." 

More than 200 famous 
engineers and educators 
prepared the special in- 
struction papers for our 
students. 

For over a quarter of a 
century. Big Engineers, 
Educators and Business 
Men have recommended 
the American School. They 
know that our long experi- 
ence as an educational in- 
stitution guarantees better 
training at less cost than 
can be given by any school 
conducted for profit. 

Satisfaction or Money Back 
We do more t han SAY we can make you 

an ELECTRICAL EXPERT -we GUAR- 
ANTEE it. If you are not absolutely 
satisfied when you have finished our 
Practical Electrical Course, we will refund 
every cent you paid us. 

Free Electrical Outfit 
We give absolutely tree a read Electrical 

Outfit- containing a high -grade motor, 
wheatstone bridge, electrical magnet, etc. 
It is not a plaything. but a practical ex- 
perimental outfit, that would cost you 
$30.00 retail. 
Make Money by Joining 

the Big Pay Class 
von wish you were in it now. You can be 

in it a year from now. Send in the coupon 
for fall information and get our free 
300 -page Bulletin. 

American School 
Dept. E726 Drexel Ave. & 581h St., Chicago 

AMERICAN SCHOOL, Chicago 
Dept. E726 Drexel Ave. & 58th St. 
Send me a free copy of your 300 page bulletin 
describing the wonderful opportunity for me 
in Electricity. This request puts me under 
no obligation. 

Name 

Address 

City State 
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596 Sci.'nce and Jnvcntion for October, 1923 

Study and Experiment 
with the 

ULTRALENS II $[,00 
MICROSCOPE II tA 

TYPE MS -II 

Magnifies 225 Diameters or 
50,625 Times Surface Area 

The ULTRALENS MICROSCOPE is a practical in- 
strument made possible by the recent development of a 
new system of lens construction. Powers from 125 to 
325 diameters (15,625 to 100,625 times surface area) are 
available. Microscope is a marvel of simplicity, perfec- 
tion and compactness, giving enormous magnification 
an clear definition. Quantity production brings price 
within the reach of all. 

The MS -11 type of ULTRALENS MICROSCOPE 
is a complete outfit as it includes everything necessary 
to conduct numerous experiments. A 225 diameter ob- 
jective is standard equipment. Extra ULTRALENS 
objectives of either 125 or 325 diameters can be fur- 
nished for $1.00 each. Objectives are only sold to 
owners of ULTRALENS microscopes. 

This type is well finished throughout. Stage, knob, 
and mirror casing are of black moulded bakelite. Brass work finished in gold lacquer. Die -cast enameled horse -shoe base. Micrometer screw focusing arrangement. Objectives are interchangeable and plug in top of pillar. Outfit furnished in brown moulded bakelite case which is provided with places for holding slides and extra objectives. 

By means of a special attachment microscope can be securely clamped to outside of case thus making it serve as a sub -base. 
A HIGH POWERED MICROSCOPE AT ONE -TWELTH USUAL COST 

Common Objects As Seen Through An Ultralens Microscope 

An ULTRALENS MICROSCOPE will be shipped prepaid to any part of the United States and Canada on receipt of $5.00 Foreign countries $6.00. 
EXTREMELY INTERESTING CATALOG IS FREE ON REQUEST 

DEALERS, JOBBERS, AGENTS, and SALESMEN -Get Our Distributors Proposition. 
SCIENTIFIC APPARATUS CORP., Milton, Pa., U. S. A. 

EXPERTS 
in Demand 

Good Positions Await 
Trained Men 

The Petroleum Engineer - 

neefield em badly. a With 
10 million autos and thousands of new 
power Plante a erect shortage f lubri- 

cation engineers now exists eater th 
f 
an ever 

before. Petroleum experts and lubrication enel- 
scommandbigpay- 

men Thousands LeaaoaHormel you 
spare 

rei 
time 

ewse 
you. Learn home in your spare rime with the 

oldest and only school swine same instructions 
(Certificate 

at correspondence 
Lubrication 

$oIi 
given iven).h resident school. (Certidcate of Lubrlcatlon 

g(naering given). 

BIG BOOK FREE of Opportunities 
Send NOW for New Book. ont out. "O per. 
tonitiea in Petroleum Engineering." It s 
intensely interesting and instructive. It will /// 
show you any things you ever knew t /// ; 

fHour 
it and lubrication problems. Also l /N/ ull particulars and special low fee await- U[' till /tll Inc those who ACT O: f^ I 

NationalEngtneeringScbools ¡NO /Lss/ I 
619 Manhattan Bldg.,Chicago,lll. / 

30 DAYS FREE TRIAL 
$10 Worth of Records FREE 

Simply wonderful! The limit of value giving! Just think! 
A GENUINEDAVIS PHON- 
OGRAPH on 30 Days' Free Trial, and on terms as low no 

$ A MONTH 
in case you decide 
to buy. Magnificent 

instruments in quartered oak 
or mahogany piano finished 
cases,equipped withthefineet 
worm gear motore,rich toned 
machines- at less than half 
the standard prices -and $10 
worth of records FREE. 
Send No Money 

Just a postal with your name 
and address. Only a limited 
number of machiner shipped 
on this extra -liberal offer. 
Better act quickly. This is 
a life -time opportunity. 
DAVIS, 314 West 43rd St. 
Dept. D -51 CHICAGO 

Wave - 
L -all Name City and State Leng.,,s 

\VQAM Electrical Equipment Co., Miami, Fla. 
WQAN Scranton Times Scranton, Pa. 280 
WQAO Calvary Baptist Church, 

New York, N. Y. 
\VQAQ Abilene Daily Reporter, (West Texas 

Radio Co.), Abilene, Tex. 
\VQAS Prince -Walter Co. Lowell, Mass. 266 
\VQAT Radio Equipment Corporation, 

Richmond, Va. 
WQAV Huntington & Guerry (Inc.), 

Greensville, S. C. 258 
WQAW Catholic University, 

Washington, D. C. 236 
\VQAX Radio Equipment Co. ...Peoria, Ill. 360 
\VQAY Gaston Music & Furniture Co., 

Hastings, Neb. 
WQAZ Greensboro Daily News, 

Greensboro, N. C. 360 
\VRAA William M. Rice Institute, 

Houston, Tex. 
WRAB Board of Public Education, 

Savannah, Ga. 
WRAD Taylor Radio Shop... Marion, Kans. 
WRAF The Radio Club (Inc.), Laporte, Ind. 224 
WRAH Stanley N. Read, Providence, R. I. 360 
WRAL Northern States Power Co., 

St. Croix Falls, Wis. 248 
WRAN Black Hawk Electrical Co. 

Waterloo, Iowa 229 
WRAO Radio Service Co.... St. Louis, Mo. 
WRAP Winter Park Electric Construction 

Co. Winter Park, Fla. 360 
WRAR Jacob C. Thomas...David City, Neb. 226 
WRAS Radio Supply Co McLeansboro. Ill. 360 
WRAU Amarillo Daily News, Amarillo, Tex. 
WRAV Antioch College, Yellow Springs, Ohio 
WRAW Avenue Radio Shop (Horace D. 

Good) Reading, Pa. 238 
WRAX Flaxon's Garage, 

Gloucester City, N. J. 268 
WRAY Radio Sales Corporation, 

Scranton, Pa. 360 
WRAZ Radio Shop of Newark (Herman 

Lubinsky) Newark, N. J. 233 
WRC Radio Corporation of America, 

Washington, D. C. 
WRK Doron Bros. Electric Co., 

Hamilton, Ohio 
WRL Union College....Schenectady, N. Y. 
WRM University of Illinois.... Urbana, Ill. 
WRP Federal Institute of Radio Telegraphy, 

Camden, N. J. 
WRR City of Dallas, Police and Fire Signal 

Department Dallas, Tex. 
WRW Tarrytown Radio Research Labora- 

tory Tarrytown, N. Y. 273 
WSAA B. S. Sprague Electrical Co., 

Marietta, Ohio 
WSAB Southeast Missouri State Teachers' 

College Cape Girardeau, Mo. 
WSAC Clemson Agricultural College, 

Clemson College, S. C. 
WSAD J. A. Foster Co....Providence, R. I. 261 
WSAG City of St. Petersburg (Loren V. 

Davis) St. Petersburg, Fla. 244 
WSAH A. J. Leonard, Jr Chicago, III. 
WSAI United States Playing Card Co., 

Cincinnati, Ohio 309 
WSAJ Grove City College.. Grove City, Pa. 248 
WSAK Foster Egner (Daily News, Pomeroy, 

Ohio) Middleport, Ohio 258 
WSAL Franklin Electric Co., Brookville, Ind. 246 
WSAN Allentown Radio Club, Allentown, Pa. 229 
\VSAP Seventh Day Adventist Church, 

New York, N. Y. 360 
WSAQ Round Hill Radio Corporation, 

Dartmouth, Mass. 280 
WSAR Doughty & Welch Electrical Co., 

Fall River, Mass. 254 
WSAT Plainview Electric Co., 

Plainview, Tex. 268 
WSB Atlanta Journal Atlanta, Ga. 249 
WSL J. & M. Electric Co Utica, N. Y. 273 
WSY Alabama Power Co., 

Birmingham, Ala. 
WTAB Fall River Daily Herald Publishing 

Co. Fall River, Mass. 248 
Penn Traffic Co. Johnstown, Pa. 
Kern Music Co Providence, R. I. 258 
Swan -Bower Co Steubenville, Ohio 266 
Charles E. Erbstein, 

Elgin, Ill. (near) 275 
Ruegg Battery & Electric Co.. 

WTAC 
WTAG 
WTAK 
WTAS 

WTAU 

WTAW 
Tecumseh, Neb. 

Agricultural & Mechanical College of 
Texas College Station, Tex. 254 

WTG Kansas State Agricultural College, 
Manhattan, Kans. 

WTP George M. McBride..Bay City, Mich. 
W\VAC Sanger Bros. Waco, Tex. 
\VWAD Wright & Wright (Incl., 

Philadelphia, Pa. 
WWAX Wormser Bros. Laredo, Tex. 
WWB Daily News Printing Co., 

Canton, Ohio 268 
WWI Ford Motor Co Dearborn, Mich. 
WWJ Detroit News Detroit, Mich. 273 
WWL Loyola University.. New Orleans. La. 507 
WWZ John Wanamaker, New York, N. Y. 507 
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Dr. Ilackensawps 
Secrets 

By CLEMENT FEZANDIE. 
(Continued from page 539) 
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This great electrical library 

may be worth $25,000 to you 
Each signal is alike in strength, but as m> 

distance from earth increases, the signal i; 

weaker and weaker when it reaches me, 

hence moves the needle of the dial a lesser 

distance. This tells me my distance from 

earth. An automatic counter subtracts the 

distance the preceding second from the last 

distance and hence gives the speed per sec- 

ond, or more strictly speaking, the speed 

during the last second." 
"I see" - 
"I am now going to open the shutters and 

take a look at the sky." 
As he said the words, the doctor threw 

open a slide, and Pep put her eye to the 

end of the telescope. This was by no means 

easy to do, for, of course she could not 

stand, her body floating in the air as it 

would float in water. When she did 

finally manage to look through the in- 

strument, however, she gave a cry of sur- 

prise: 
"Why, it's already night-time 

I !" she we 
ex- 

claimed. "That gets my goat! 
left the earth only a few minutes ago!. 
But it's dark as pitch outside, and the stars 
are out, and they're turning around in the 
sky as if all the hootch in New York had 

been sent up there. And what in the world 
is that immense light over there like an 

enormous moon! Why it must be the 
earth -see those dark spots -that must be 

North America, Gee! how quickly its mov- 

ing ! The whole earth is out of sight now ! 

What in the world is the matter ?" 

"I think I can explain," said Doctor 
Hackensaw quietly. "Our diffused daylight 
on earth is due to our atmosphere. Here 
in the car, or even on the moon, when we 

reach it, the sky will be black even in the 
day -time. The sun will be a very brilliant 
circle of light, but the rest of the sky will 

be black. It will appear to us like per- 
petual night !" 

"Here comes the earth back again 1" cried 
Pep -"What makes it act that way." 

"It is our car that is spinning around!" 
explained the doctor. "Every time we pull 
one of the straps on the side of the car we 

set the whole car spinning around, just 
as a squirrel does in a rotary cage. My 
internal car as I told you, is free to revolve 
inside an outer shell, but the act of opening 
the slide to the telescope joins the two 
shells, so the two shells revolve together - 
otherwise we couldn't use the telescope at 
all. However we can slow up the revolution 
of the car by pulling a strap in the opposite 
direction. But now, Miss Pep, don't you 
think we'd better attend to the department of 

the interior. Aren't you hungry ?" 

Pep was always ready for eats, and was 
gratified when the doctor took from a 

fireless cooker a meal that would have suf- 
ficed for half a dozen persons. 

"What shall we do with the garbage, 
doe ?" she asked, after the meal was finished, 
holding up a paper bag containing the bones, 
etc., left from the feast. Shall I throw 
them overboard ?" 

Doctor Hackensaw hesitated a moment, 
then said : "Very well. I'll open the win- 
dow for just a second, so as not to allow 
too much air to escape; be ready, and 
throw the bag out quickly." 

Suiting the action to the word, he opened 
the casement and the young girl hurled the 
paper package forth with all her might. 
Away it sped as if shot from a cannon, 
and, lighted up by the sun's rays, it looked 
for all the world like a shooting -star, until 
a new revolution of the car hid it from 

Titles and Scope 
of Books 

Volume One -P r a c t i c a l 

Mathematics, 358 subject head - 

ings. Tells you how to use 
mathematics as a tool. 

Volume Two -Practical Elec- 
tricity, 1,000 subject headings. 
The basic principles of all elec- 
trical practice. 

Volume Three - Practical 
Electricity, 1,100 subject head- 
ings. A continuation of Volume 
Two. 

Volume Four -Electrical Ma- 
chinery, 1,900 subject head- 
ings. Contains what every elec- 
trical man wants to know. 

Volume Five - Central Sta- 
tions, 500 subject headings. All 
phases of central station opera- 
tion are covered. 

Volume Six - Wiring for 
Light and Power, 1,700 subject 
headings. Tells hose to do the 
big and little jobs right. 

Volume Seven - Wiring of 
Finished Buildings, 1,000 sub- 
ject headings. The vcry meat 
of wiring practice. 

Volume Eight -- Practical 
Electric Illumination, 1,01711 

subject headings. Lamps and 
the art of lighting properly. 

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

The books contain nothing 
hut lire, practical material. 
They are kept up to the min- 
ute by periodical revisions by 
the author. Every electrical 
worker will appreciate the value 
of this. 

Yet it 
Costs 
only 
$19.50 
in ten 
easy 
monthly 
payments 

WE say "worth," because the value of anything you may 

have depends on what it will bring you. $25,000 at 6 per 

cent. means an income of only $1,500 yearly. An all -round 

knowledge in the great field of electricity may easily add $1,500 

or more to your earning power. Many have found such kn3wl- 

edge to be worth several thousand dollars a year to them. 

Juit remember that these great books, covering all the funda- 
mentals from mathematics to advanced electrical practice, are 

written and illustrated for spare -hour reading. There are no 

correspondence lessons to be worked out, no keys to be consulted. 

Everything has been arranged for easy understanding by any 

reader of average intelligence and education. 

Thomas A. Edison, the electrical genius, said: 
"Croft's method of explaining by analogy with things 

everyone knows, and the simple illustrations make his 
work one of the best I have seen." 

It would take you many, many years and cost you thousands of 

dollars to gather together the information, the diagrams, the results 
of experiment and experience that are available between the covers 
of these eight handy volumes -all summarized, illustrated and 

brought up to date, printed clearly and thoroughly indexed. 
Every page of this Library is taken from every -day electrical 

practice. Croft deals only with the kind of problems you meet in 
daily work. 

The author's knowledge of electricity has been obtained through 
actual shirt -sleeves practice. Beginning as an apprentice lineman, he 
went through the various stages of wireman, draftsman, etc., until 
he attained the position of electrical engineer with one of the big 

electrical manufacturing companies. Now he heads his own con- 
sulting company. 

Own a set and join the 40,000 men who have found the Croft 
Library to be a real working companion to bigger accomplishment 
in the electrical field. Keep these books handy in your room. 
l'ut one in your pocket when you take the car or train in the morn- 
ing. Give them the odd hours. They are not tiresome treatises, 
l:ut as interesting as any reading matter you ever owned. Consult 
your 
ears you will bey a broadly i 

day, and in a few 
informed electrical man. 

Free inspection -No advance charge 
10 easy monthly payments 

You don't have to take any ones word. You can be the judge. These work - 

sltop books of the electrical business sell themselves. We send them to you on 

receipt of the coupon below and let you decide about their value for yourself - 
without the persuasion of any salesman. 

Bound in flexible red keratol, a total of 3,000 pages and 2,100 illustrations, 
a handsome valuable possession for the practical electrical worker who is 

determined to get ahead. 

r FREE EXAMINATION COUPON 

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

Gentlemen: -Send me the LIBRARY OF PRACTICAL ELECTRICITY 
(shipping charges prepaid) for 10 days' free examination. If satisfactory. 
I will send $1.50 in ten days and $2 per month until the special price of 

$19.50 has 
instructions. (Write t ite plainly and fill in allllines.j you for return shipping 

i 

á 

Name 

Home Address 

City and State 

Employed by 

Occupation 
S&I 10-23 
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The Man Who Talked At Random 

HE sat in the window- corner of the Pullman's smoking - 
compartment and breathed fatly as he uttered his large 

opinions. It grew late, as so often it does; and he put the 
quietus on a discussion with the ponderous statement: 

"I don't read advertisements. They have no effect on me 
at all. I'd never miss them if they stopped printing 'em." 

Then he glanced at his advertised watch and sought his 
lower- berth. 

In the morning the ad- skeptic contorted himself out of his 
advertised pajamas into his advertised underwear, drew on his 
advertised socks, adjusted them with his advertised garters, 
got into his advertised suit, laced his advertised shoes and added himself to the congestion in the wash -room. 

There he shaved with an advertised razor, using advertised shaving soap; brushed his teeth with an advertised toothbrush and advertised dental cream, washed with advertised soap, and brushed his hair with an advertised brush. Fastening his adver- tised collar on an advertised button, he neatly knotted his ad- vertised tie, gave his advertised suspenders a tug or two, and finished dressing. 

Let us leave him there, this man who never reads advertise- ments! 

Everything worth using is advertised. Everything that isn't, rarely is. 

Read the advertisements for value's sake 

HEALTH 
is the Greatest Joy at Lille. Only the robust. 
vigorous and healthy can enjoy life to it 
fullest. The complaining, ailing, sickly one 
are unhappy. discontented, dejected. failures. 
For 25 years I have been making people well 
through Strongfortism. I have helped tens of 
thousands to become strong. 
No matter what ails you, write me fully about 
it, and I will prove to you I can help you. 
The experience and research of a lifetime are 
contained in my wonderful FREE BOOK 
"Promotion and Conservation of Health, 
Strength and Mental Energy." Send a ten 
cent piece (one dime) to cover postage. 

LIONEL STRONGFORT 
Physical and Health Specialist Lionel Strongfort 

713 Strongfort Institute, Newark. N. J. Perfect Man 

STRONGFORTISM 

Play this Jazzy Sax 
Without Practice 
Any one can play this imported Jazzy a. 
Sax right away. No knowledge of music required, nolessons. Play by num. bers Instead of notes. All instructions 
and 1s songs free! Be popular at 5. 
manies, dace., picnics, entertain 
over, except nickel! 

polished 11 

Looks just hke 
reg Iareax- 
tphhone, /I 
same 
slue. 

Weigh 

Ìbe.over Beau- 
tiful, clear. 'S ringing' 
tones d 
delightful 
harmony. 

Supply 
Limited. 

V.D.Beatty 
says: This is 

easy. I played 
tunes after fifteen 

minutes and am de- 
lighted." 

No need to spend $85 
when you can own a 

1jr Jazzy Sax. ti Send No 
Money ,,Send just your name. When the Sax 

a plan a few pennies postage. Play Jazz 

1 

fa d. 
Don't delay, act now I 

FERRY & COMPANY, Dept 1254 
7S W. Van Buren Chicago, wino", 
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sight. It reappeared again in a moment or 
two, as the car came around, but fainter 
and further away. 

"Gee !" cried the astonished girl, "I knew 
I was a good pitcher all right, but I didn'.t 
know I could throw anything so fast or 
so far ! That bag must be a couple of miles 
away now! And it isn't falling to the 
earth, either. I suppose its because it hasn't 
any weight that I can throw it so far ?" 

"Precisely," replied the doctor. "The 
same force will move a body six- 
teen times as fast when it. has no 
weight, as it would move it against the at- 
traction of the earth. And the body will 
keep on moving forever unless stopped lZy 
some resistance. That is why all our motions 
in the car are so violent. .One's muscles 
retain their accustomed power, but there is 
no weight to be moved, merely the force re- 
quired to move the mass of matter that 
composes our arms and legs, for mass and 
weight are no longer identical here." 

"But how is it that objects in the car 
have no weight if we're only six thousand 
miles away from the earth? The attraction 
of the earth and moon cannot be equal yet ?" 

"No indeed. The earth's attraction is 
about one hundred times that of the moon, 
so the half -way place, if I may call it so, 
is very near the moon. But the reason 
bodies in the car have no weight is that 
they are traveling at the same speed as the 
car, hence their relative positions are not 
affected by gravitation. Shoot two bullets 
at the moon with the same speed, and the 
second will not catch up with the first. We 
ourselves are one bullet and the car is the 
other. We are traveling now at the same 
speed, and if we hung in mid -air in the 
car we should remain there during the 
whole trip. The condition is exactly the 
same as if a car with a passenger were 
allowed to fall from one part of the earth 
to the antipodes, through a tunnel bored 
through the center of the earth. Objects in 
the car then, as in the present instance. 
would appear to have lost all their weight. 
The package of rubbish you threw from the 
car shows the same thing. It, too, was 
traveling at the speed of the car, and will 
never return to earth again. As a matter of 
fact, it will reach the moon, but several 
hundred miles away from the point where 
we shall land. You will have thrown it 
really more than a thousand miles!" 

"Gee!" cried Pep, delighted. "Then I've 
broken all records for pitching!" 

"If you had been awake when the car 
started," continued Doctor Hackensaw, you 
would have noticed another curious fact. 
Owing to the tremendous resistance of the 
air during the first few seconds of our 
flight, the car was considerably retarded, 
while we, had we been suspended in the 
air inside. were not so retarded. The ef- 
fect would have been the same as if we 
had weighed thousands of pounds instead of 
nothing, as we do at present." 

"At what speed did we start ?" asked 
Pep. 

"The centrifugal wheel gave us a speed 
of seven miles per second in one direction, 
the revolution of the earth around the sun 
gave us a speed of nine miles per second in another direction, and the rotation of the earth on its axis gave us a speed of nearly 
one -third of a mile per second in a third direction. By aiming the car so as to reach 
the moon when the lines from the earth to the sun and from the earth to the moon 
made a right angle at the earth, I could 
have obtained a speed of nine miles per 
second toward the moon. By aiming my 
Ferris wheel in the same direction, I could 
get seven miles per second extra, or a total 
speed of sixteen miles per second at the 
start. By aiming the wheel in the opposite 
direction, my speed would be only two miles 
per second. Combining either of these speeds 
with that obtained from the rotation of the 
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earth on its axis I could leave the earth at 
any speed I desired between about one and 

two- thirds miles per second to about sixteen 

and one -third miles per second." 
"And of course you made this an express 

train, at the quickest speed ?" 

"Not at all. There is no hurry. And 

too great a speed would he dangerous, not 

only in passing through the atmosphere, but 

also when we reach the moon. If aimed 

straight at the moon, we should hit it too 

hard, while if aimed to one side of the 

moon, too great a speed would carry us 

beyond the lunar attraction." 
By this time the air in the car began to 

become 
proceeded 

rather 
e open 

Doctor 
one ofthe ox oxygen tanks. 

As he did so, he gave a cry of dismay. 

"What's the matter ?" asked Pep. 

"Miss Pep," said he, solemnly, `are you a 

good sport. Can you stand it to learn that 

we are in great danger?" 
"Try me and see!" replied the young 

girl, bravely "I just love to shiver l" 

"Well, by some infernal mistake, tanks 

of nitrogen instead of oxygen have been put 

in the car. There is only one oxygen tank 

in the lot besides the one on tap. 
"And that means ?" 
"And that means that we have air for 

one day less than our trip will require. 

It means that we must live a whole day 

without breathing." And Doctor Hacken- 

saw looked grim. It was nothing to him 

to face death, but the idea of being the in- 

nocent cause of this young lady's death un- 

manned him. 
But Pep was game. Only a more rapid 

coming and going of her breath showed 

that she was affected by the news. "Is 

there nothing we can do ?" she asked. 
"I see nothing," replied the doctor, "un- 

less. . . . ' Suddenly his face brightened: 
"I have it !" he cried. "I think we can save 

ourselves yet !" 
"How so ?" 
"A sleeping person requires less air than 

one who is awake. We must sleep during 
the remainder of the .journey. There is 

not a moment to lose. I shall prepare a 

sleeping potion at once!" 
A few minutes later the doctor handed the 

young lady a tumbler half full of a rose - 

tinted liquid. 
"Drink this," said he, "and then fasten 

yourself in your couch. I have calculated 
the dose so it will keep us asleep until a 

couple of hours before we land on the 
moon. I must he wide awake then, at all 

hazards." 
"Will the landing on the moon be dan- 

gerous?" asked Pep, innocently, as she raised 
the glass to her lips and drained its con- 
tents, while the doctor quaffed his potion 
at the same time. 

"Dangerous?" echoed the doctor, as he 
stepped into his couch. "My dear young 
lady, is it possible that you don't realize 
that the car is bound to strike the moon 
with considerable force. It is true the moon 
is smaller than the earth, and less dense. 
hence its attractive power is smaller, but on 
the other hand, it has no atmosphere to 
retard our fall. The chances are that we 
shall fall with such velocity that we shall 
reach the moon as flat as pancakes -and 
pretty badly burnt pancakes at that! 

(To be continued) 

FLYING MAIL TRAIN 
A "flying mail train" is the latest type of 

airplane to be developed in England. In 
the plane's mail chamber, sorters will be 
able to carry on their work just as they 
might in a railway mail train. It will have 
a radius of 2,000 miles and will be able 
to stay in the air twenty -four hours, without 
alighting. 

The machine will virtually fly itself and 
all the helmsman will have to do will be to 
keep it on a compass course by means of 
the rudder. 

These groups of stockholders illustrate the rapid growth in ownership of the Bell System. 

A Community of Owners Nation -wide 
"Who owns the company ?" 

"What is behind it ?" These 
questions are asked in apprais- 
ing the soundness of a business 
and in determining its aims. 

The American Telephone 
and Telegraph Company is 

owned by more than 270,000 
people living in every state in 

the Union. Could the stock- 
holders of the Bell System be 
gathered to one place, they 
would equal the population of 
a city about the size of Provi- 
dence or Denver. 

They constitute a representa- 
tive cross -section of American 
citizenship. Among them, of 
course, are bankers and men of 
large affairs ; for the idea of 

ownership in the Bell System 
appeals to sound business judg- 
ment and a trained sense of 
values. 

In this community of owners 
are the average man and woman, 
the storekeeper, the clerk, the 
salesman, the professional man, 
the farmer and the housewife - 
users of the telephone who with 
their savings have purchased a 
share in its ownership. The 
average individual holding is 

but twenty -six shares. 

No institution is more popu- 
larly owned than the Bell 
System, none has its shares dis- 
tributed more widely. In the 
truest sense it is owned by those 
it serves. 

"BELL SYSTEM" 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 

One Policy, One System, Universal Service, and all directed 
toward Better Service 

EVERY EXPERIMENTER 
should own a 7 cr Compass. 

Taylor Compasses have jew- 
elled centers. Oases are mois- 
ture and dust proof. Can be 
supplied with bar needle or 
floating dial with screw 
stops. Popular prices make 
it possible for every experi- 
menter to own a Taylor 
Compass. Write for free 
booklet and prices. 

I5c brings booklet "Compass, 
the Signpost of the World." 

7ylorInstrument Companies 
Rochester, N. Y. U. S. A. 

i- a Tea or ia} or Temperature Instrument for 
every purpose. 

Prices Reduced 
On All Standard Make 
TYPEWRI'T'ERS 

LowestPricesinYears 
Unde"00 Wewillship anymake 

you choose for one 
. - '' week's trial.Underwood, 

r r Royal, L. C. Smith, 
k. Remington, Oliver, etc. 

." Easy Terms jag 
. 

than rent each month 
' r r;,, and own a typewriter. 

Guaranteed as good as 
new Perfectly rebuilt by 

experts -the famoue"Youn 
Process." Send for free trial 

offer and new low price list now. WRITE $!DAY. 

Young Typewriter Co. 
World's Largest Dealers an Standard Tppearturs 
654W. RandolphS t.,Dept I I SA ,Chlcak..,LI. 
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Learning to Dance is 
as Easy as Walking 
-this New Way 

Why 
Good 
Dancers 
Are Popular 

Isn't it foolish for a per- 
son not to be a good dancer? 
Are not the best dancers the 
most popular members of 
your set? 

Good dancers never lack 
partners and are always in- 
vited to every affair because 

dancing is the most popular form of amusement 
and really good dancers are in demand all the evening. 
Dancing gives poise to the carriage. It helps 
one overcome self -consciousness when in the presence of strangers. It teaches perfect men- tal and physical control -helps one overcome timidity and awkwardness. 

Learn Any Dance in One Evening 
Even if you. don't know one dance step from another, now, Arthur .limTay. through his new method can quickly 

I raeh you all of the latest dances without the need of per- sonal instruction, nmsic, or partners. Ills picture methods make learning to dance just as simple as taking one 
step after another. In fact, en- 
tire families, including the 
Children, have learned From 
the one set of instructions. 

Five Dancing 

Lessons Free 
So sure is Arthur Murray 

that you will lie delighted 
with his amazingly simple 
methods of teaching 

- danc- 
ing that lie has consented, for 
a limited time only, to 
scud FIVE FREE. LES- soNS to everyone who sign; 
and returns the coupon. 

These the free 
lessons are yours to 
keep -you need n o t 
return then. They 
are sent merely to 
prove that you can learn 
to dance in your own home with - 
out either music or partner. 

You do not obligate yourself in any way by sending for these free lessons. Just fill in the cou- pon and they will be promptly mailed to you. Just enclose Ele. to pay cost of postage, printing etc., and the lessong will be promptly mailed to you. Don't hesitate. Write today. 
Arthur Murray, Studio, 

290 Broadway, 
New York City. 

4. 

Arthur Murray. Studio 838. 
29t Broadway. New York CitY 

To prere. thin 1 ran learn to dance at home in one eve- ning you may send the FIVE FREE LESSONS. I en- 
clure. 9.'.r (stamps or eoin) to pay for the postage, print- ing, etc. 

Name 
AiIdreas 
wiry State 
would you like to teach dancing? 

SAVE YOUR BODY 
Conserve Your Health and Efficiency First 

"I Would Not Part With It for $10,000" 
So writes an enthusiastic, grateful customer. "Worth more than a farm," says another. In like manner testify over 100,000 people who have worn it. 

THE NATURAL 
BODY BRACE 

Overcomes WEAKNESS and ORGANIC AIL- 
: MENTS of WOMEN and MEN. Develops erect, graceful figure. Brings restful relief, comfort. ability to do things, health and strength. 

Wear It 30 Days Free 
At Our Expense 
Dims away with the strain and pain of standing and walking; replaces 
and supports misplaced internal organs; reduces enlarged abdo- 
men; straightens and strength- 
ens the back; corrects stooping 
shoulders; develops lunga, chest 

and bust; relieves backache, curvatures, nervousness, rup- 
tures, constipation,after effects of 

Flu. Comfortable and easy to wear 

Keep Yourself Fit 
Write today for illustrated booklet, mea- surement blank, etc., and read our very 
liberal proposition. 

Howard C. Rash 
Pres. Natural Body Brace Co. 

286 Rash Bldg., Salina, Kansas 

For 
Boys 
and 
Girls 
Also 

WANTED 
Railway Mail Clerks 
$1600 to $2300 Year I FRANKLIN INSTITUTE, Dept. B181, Rochester, N. Y. MEN - BOYS 18 or Over p+ Sirs: Send me without charge, (1) Sample Railway Write Immediately Ja Mail Clerk Examination questions; (2) List of Government 

O jobs obtainable; (3) Send free sample book, "How to get Steady Work. No Layoffs. Paid Vacations. G Government Jobs." 
Travel on Pasa / Common Education Sufficient. / Nunte 

Send Coupon Today -SURE, Address 

Sc-ii'nce and Invention for October, 1923 

ANALYSIS SHOWS ELEMENTS TO 
HAVE MANY ATOMIC WEIGHTS 

By PROF. LINDLEY PYLE 

R. F. W. ASTON, physicist and chem- 
ist of Cambridge, England, has re- 
cently been awarded a Nobel prize 

for his researches on the atomic weights of 
the elements. His work with certain 
vacuum tube phenomena has verified what 
was suspected before that the atoms of any 
given element are not necessarily alike in 
weight although they do have identical 
chemical properties. Professor Soddy had 
already found that lead from uranium ore 
is about ten per cent lighter in atomic 
weight than the lead obtained from thorium 
()re element. Dr. Aston has found two iso- 
topes, as the different parts of the element 
are called, of chlorine. Ordinary chlorine 
consists of a mixture of two kinds of chlor- 
ine. all the atoms of one group having an 
atomic weight of 35 (compared to oxygen 
16 1, and all the atoms of the other group 

fr 

Thermometer 

The Above is Apparatus Used by Dutch Chemists to Obtain Mercury Isotopes. The Mercury (H) 
is Boiled in the Vacuum Envelope of a Thermos 
Bottle by Immersing Bottle in Electrically Heated 
Oil. The Lighter Isotope Comes Off First and 
Freezes Against the Inside of the Bottle Contain- 
ing Liquid Air. Residue is Then Poured Off and 
Frozen Product Allowed to Drip Back. Isotopes 
Obtained Thus Differed One -Half of One Per 

Cent. in Atomic Weight. 

having an atomic weight of 37. The two 
groups are present in such proportions that 
the average atomic weight is 35.46 -a figure 
that the chemist has heretofore accepted as 
the atomic weight of a one -kind -only atom 
of chlorine. It is found that the atomic 
weight difference between isotopes does not 
arise from a difference in size of the atoms 
but from a variation in mass of the tiny 
nucleus at the center of the atom. The iso- 
topes of any given element are identical 
chemically and cannot be separated by strict- 
ly chemical methods. 

The separation of isotopes being chemi- 
cally impossible, any separation must de- 
pend upon mechanical methods founded 
upon the properties of mass. 
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lit this Ucpt.rtmcnt we publish such matter as is of interest to inventors and particularly to those who 

Ire 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. Ii the idea is 

thought to be of importance, we make it a rule not to divulge all details, in order to protect the inventor 
as far as it is possible to do so. 

Should advice he desired by mail a nominal charge of $1.00 is made for each question. Sketches and 

descriptions must be clear and explicit. Only one side of sheet should be written on. 

NOTE:- Before mailing your letter to this department, see to it that sour name and address are upon the 
letter and envelope as well. Many letters are returned to us because either the name of the inouirer or his 
address is incorrectly given. 

RHEOSTAT 
(7 32) Fred Schrieber, Sault St. Marie, Mich., 

'las designed a rheostat which will control the 
:urrent more gradually than the ordinary types. 
['his is very simply constructed. He requests our 
tdvice. 

A. Your idea seems to be meritorious, but be- 
tore advising a patent on the same, we would sug- 
;est that you build a working model of the rheo- 
ntat and test it ottt comparatively with other rheo- 
stats now found on the market. A comparative 
test is absolutely necessary. We do not hold that 

finer graduation near one end of the rheostat 
s necessary, but the suggestion is worthy of further 
development. 

LAUNDRY MARKER 
(733) John Throp \VelMourn. New Wilming- 

ton, Penn.. asks for our advice on a laundry 
marker made in the form of a button, which is 
to he clipped to the garments. 

A. We do not see what advantage your laundry 
marker possesses over other devices now found on 
the market. It stands to reason that a marker of 
this nature if intended for laundry that is to be 
washed, would not only damage the material, but 
would also create a lot of trouble in attempting to 
remove the saine from the garments. It produces 
a button -like effect which is liable to cut the indi- 
vidual upon whose articles the same is secured, and 
if made of non- rusting or non -tarnishing metal will 
he expensive. It cannot compete with India ink 
for wet wash; is more difficult to place on the ob- 
ject. and is ruinous. We do not advise a patent on 
the saine. 

ELECTRICITY FROM WATER 
(734) J. ('. Mangan. Portland, Oregon, writes, 

"In your July issue you published an article on 
'Electricity From Sea Water'-I cannot under- 
stand how this is to work. Can I submit scone 
ideas ?" 

A. With reference to the power machine de- 
scribed in the July issue of our magazine, we would 
advise that this device although scientifically pos- 
sible, is very poor practically, an engineer having 
figured out that the maximum efficiency which 
such a machine could develop, is about .3 %. which 
In the tinte all friction is overcome, causes the 
Machine to remain at a standstill. We will be very 
glad indeed to receive your ideas, and give "patent 
advice" on the same. The scheme is susceptible 
of development and may prove practical in some 
other form at some future date. We published the 
idea for what it was worth. It possesses the germ 
of future possibilities. 

ADAPTOR SOCKET AND RHEOSTAT COM- 
BINATION 

(735) Victor J. Ilumbrecht, Yardley, Pa., re- 
(ousts our advice on a very clever rheostat and 
adaptable socket combination, with a well designed 
additional 25 -ohm rheostat placed into the cir- 
cuit for low voltage tubes. 

A. With regard to your rheostat, We would 
advise that although the idea presents a reasonable 
po:ssbility of sale, the manufacturing of the same 
is more or less of a hazard. Most of the individ- 
uals who are purchasing and using U. V. 199', 
have uo storage battery, and consequently the 25- 
ohm resistance element would have no particular 
use. The only place such a socket would be of 
value. would be in iunplifying circuits Iv nere the 
individual desires to use a low voltage tube in the 
detector circuit in aridition to his six volt tubes. 

We doubt that a patent on the same will enable 
you to sell the device. although we are of the im- 
pression that should you place it on the market. 
nett will be fairly well repaid for your trouble. It 
nectssit:d eve your actually manufacturing the de- 
vice, however, in order to effect financial returns. 

TROUSER HANGER 
(736) C. W. Jackson, San Francisco, Calif., 

submits a sketch of a trouser hanger and asks 
our opinion on the same. It is convoluted and 
trade of a single piece of wire or ribbon. 

A. Your hanger for men's trousers is not such 
a remarkable novelty that it would warrant the 
expenditure of several hundred dollars in order to 
patent it and further develop it. You have given 
its no information regarding the width of the 
steel spring hand which is to hold the trousers, 
and how this is tq be employed. 

There are many skirt hangers on the market 
with a duplex clip and a holder, far superior to 
your device, which are likewise employed by 
many men in hanging up their trousers, and 
which hold these trousers in an upright position, 
placing the seams in their proper position. 

We would advise careful investigation before 
endeavoring to put your hanger upon the market, 
and suggest that you investigate the device from 
the angle of its worthlessness rather than its 
worthiness. 

INVENTIVE COURSES 

(737) R. E. Benson, Deer Lodge, Montana, 
asks several questions regarding our aim in con- 
ducting the patent advice columns, and asks 
advice regarding inventive courses. The questions 
are made clear by the answers to them here given. 

A. SCIENCE AND INVENTION MAGA- 
ZINE makes it a duty to give advice to inventors 
like yourself, for which a charge of $1.00 is made 
if a personal letter is requested, no charge if the 
answer is to be printed. This advice covers 
nearly every conceivable angle of the patent 
subject. 

With reference to the course of which you 
speak, its originator is quite well known through 
his previous connections, as well as his present 
associations. He is, we believe, a free lance 
author, and was at one time editor of a small 
magazine dealing with mechanical subjects. He 
is likewise the author of several books. 

Needless to say, no course in inventive science 
can make you an inventor. This depends on your, 
own foresight, and your own ability. It can but 
assist you with your present ideas. This course 
will not tell you what is wrong with your 
invention, 
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Don't Lose Your Rights 
Before disclosing your invention to any- 

one tend for blank form "Evidence of 
Conception" to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 

and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form "Evidence of Con- 
ception" sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them, -a post 
card will do. 

255 OURAY BLDG., 
WASHINGTON, D. C. 

"Originators of form Evidence 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 
through prior United States patents, 
etc. Preliminary advice gladly fur- 
nished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense. 

Booklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
tod..y. 
RICHARD B. OWEN, Patent Lawyer 
164 Owen Building, Washington, D. C. 
2276 -8 Woolworth Bldg., New York Ciy 

w. 

PATENTS C PR COPYRIGHTS 
Before disclosing an invention the inventor should write disclosin 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, "HOW TO OBTAIN A PATENT," 
sent Free on request. Highest References Prompt Attention Reasonable Terms 

FREE COUPON +nuuiuiuimmnnmmmnmimmmnmmm4w111nIn1111aaa1paummmmm2unwW 

VICTOR J. EVANS & CO., Patent Attorneys 
Chicago Offices: 

1114 Tacoma Bldg. 

Same 

Pittsburgh Offices: Philadelphia Offices: San Francisco Offices' 
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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UNITED STATES 

lOREDN 

Pgtrfd 
YOUR RIGHTS 
PATENTS 

Any new article, machine, design or 
improvement thereof, or any new corn - 
bination of parts or improvements in 
any known article which increases its 
efficiency or usefulness, may be pat- 
ented, if it involves invention. 

IF YOU HAVE ANY 
NEW IDEAS 

which you feel are useful, practical and 
novel, take prompt action toward pro- 
tecting your rights. If you have in- 
vented any new machine, or new com- 
bination 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 

"Record of Invention" 
to be returned to me with drawing, des- 
cription or model of your idea. Prompt- 
ly 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. Higest references. 

Write today 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 NOW. 

My practice is devoted exclusively 
to United States and foreign patents 
and trade marks. Very probably I can 
help you. Write today. 

CLARENCE A. O'BRIEN 
Registered Patent Attorney 

241 Southern Bldg. Washington, D. C. 

CLARENCE A. O'BRIEN, 
241 Southern Building, 
Patent Attorney, 
Washington, D. C. 

Please send me your free 
booklet, "How to Obtain a 
Patent" and blank form 
`Record of Invention" with- 
out any obligation on my 
part. 
NAME 

ADDRESS 
(WRITE PLAINLY) 

Science and Invention for October, 1923 
You have been correctly informed by a lawyer 

that the only way to find out if your invention is 
patentable is to have a patent search made on 
the idea. The prices of a search vary, ranging 
from $5.00 to $15.00. Ten dollars is a reasonable 
price. This means that each one of your ideas, 
in order to he investigated, will necessitate an 
expenditure of $10.00. This is the only possible 
way of assuring yourself that your suggestion has 
not been previously patented, unless you yourself 
desire to look through the patent files, and then, 
not knowing the classifications under which these 
patents appear, you would have difficulty in find- 
ing the patents which approach your idea. 

It is of no value to protect yourself by means 
of priority claims unless you actually reduce the 
invention to practice, viz., building a working 
model of the same. The mere fact that you do 
not attempt to put this on the market because of 
a lack of funds will not protect you. It is up to 
you to find the necessary funds, and consequently 
any priority claims which you may have estab- 
lished are of no value unless the device is being 
sold. If, on the other hand, you should attempt 
to patent your idea, and find that some one else 
is attempting to secure a patent on a similar 
scheme, your priority claims will prove of im- 
mense value, provided that the dates on them 
precede those which the other inventor furnishes. 
Pleading poverty will not enable you to attach 
the property of some other inventor. 

If you care to submit any of your ideas to us 
for more direct advice, we will be very glad to 
comment upon the same. 

RADIO PATENTS 
(738) H. B. Conant, Ouray, Colo., asks whether we would advise a patent on a new type of inductance for radio circuits, wound 

in layers in a combination inductive and non - inductive winding. He also requests our advise 
on a variometer vernier rotor shown in the il- 

..rr,, 
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DIAL 

VERNI 

STATO R 

e Above IisIIl Device a Gear De vice 
For Obtaining Highly Selective 
Tuning With a Plain Vario- 
meter by Means of Reducing 
the Torque of the Shaft and 
Knob Through a Series of Gears. 
To the Right is Shown an 
Adaptation of the Turney Meth- 
od of Mounting Crystals Used 
as Radio Detectors. Querist 
asks if the Two Ideas are Patent- 

able. 
111.111111.010H11111.11.1.111.1M01111101.1.11111.M111111.1.1111111110P 

KNOB 

BRASS CA P 

CONTACT 

BRASS 
FILINGS 

CRYSTAL 

lustration here, and a crystal detector likewise 
illustrated. The crystal detector is of the fil- 
ings type. 

A. Your first idea for a new type of inductance 
for radio purposes is not as new as you think. 
We have received some combination coils of this 
nature from France which are, in our opinion, 
very similar to your design. Nevertheless, we 
believe you could patent the same here in this 
country, and in view of the fact that you are 
the President of a radio concern, you could 
market such a coil with greater ease than an in- 
dividual without such connection. We believe 
that you should at least go the extent of having 
a patent search made on this. 

We would certainly advise against the gearing 
arrangement for the variometers and vario 
couplers. No doubt, the construction will give 
very fine tuning, but it is extremely expensive, 
difficult to mount and takes up entirely too much 
room. The gears are liable to get out of order 
if placed on the extreme end of such a long 
shaft, and in general the device would be more 
or less unsightly. We would advise against 
patenting this system as well as the system foi 
mounting crystals which latter, in our opinion, 
cannot be patented. It is simply the restoration of 
the original Turney invention patented years ago 
by Mr. Eugene V. Turney. 

SHIP SALVAGER 
(739) Cecil F. Crusen, Green Bay, Wis., re- 

quests our advice on a ship salvager made in the 
form of gigantic tongs, like ice tongs, which are 
to go down, fasten themselves around the ship 
and hoist it up. 

READ!! 

WORLD OF INVENTION 

A Monthly Magazine 

INSTRUCTIVE and ATTRACTIVE 

THE MARKET PLACE -a depart- 
ment of immense possibilities -aids the 
sale of inventions and furnishes in- 
formation of inventions needed -it is 
here that the minds of the seller and 
buyer meet. 

Interesting contributions from scien- 
tists, inventors and prominent writers. 

ENGINEERING DEPARTMENT 
is especially valuable to inventors. 

Many other very desirable features. 

Subscription $2.50 for one year 
Advertising rates on request. 

For full particulars address 

World of Invention Company 
Three Thirty -four Fifth Avenue 

New York City, U. S. A. 

PATENTS 
PROTECT YOUR INVENTION TODAY Writ, for FREE illustrated Patent Book. Radio- ilectrical, Chemical and Mechan- 
ical Experts; Over 25 years' experience. 

Prompt, Efficient Service. Write today 
A. M. WILSON, Inc. 

311 -17 VICTOR BLDG. WASHINGTON, D. C. 

PATENTS 
C. L. PARKER 
Formerly Member Ex- 
amining Corps. U. S. 

Patent Offices. 
PATENT LAWYER 

McGill Bldg., Washington. D. C. 
Patents,Trade Marks, Copyrights,Patent Litigation 

Handbook for Inventors, "Protecting. Exploiting 
and Selling Inventions," sent upon request. 

PATENTS 
BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 

Send drawing or model for examination 
and report as to patentability. 

WATSON E. COLEMAN, Patent Lawyer 
624 F Street N. W.. Washington, D. C. 

PATENTS 
Trade - Marks. Copyrights and Patent Litigation Write for advice and instructions how to proceed, 

costs, etc. 
Hand Book with illustrations of 100 Mechanical Move- 

ments sent free on request. ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 

Successor to Fred G. Dieterich & Co. 
601 OURAY BLDG. WASHINGTON. D. C. 

P ATENTS, TRADEMARKS 
PROTECT YOUR INVENTION! 

Prompt, Efficient, Personal Service. 
Reasonable fee. Full explanation in my book- 
let "PATENTS." Send for free copy today. 

AMBROSE T. BUCKLEY 
150 NASSAU ST. NEW YORK CITY 
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CAN YOU 
think of a simple, practical idea 
hat will fill one of the many re- 

. nests we have on file for new in- 
t- ntions? It may mean a fortune for 
y)u. Thousands of things are needed 
bight Now. Your brains can help. 
fiend today for our great new book 
-"Inventions and Trade Marks, 
their Protection and Exploitation" 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 

things that are wanted, too. 
A postal will do- 

it is free. 

We IEIp our clients, 
,vithou. charge, to get 
he dolnrs out of their 

idea;- taving f acilities 
none .thers possess. 

Advwe tree. 
Don't delay -get the 

hock ut once. 

AMERICAN 
INDUSTRIES. INC. 

225 Patent Dept.. 
WASHINGTON D.C. 

PATENTS 
ADVERTISED 

For SALE FREE 

In Invention and 
Manufacturing 
Supplement. 

Published for the 
mMI with an idea. 
Send for free sample 
copy. One year's suh- 
scription 7.0e. 

9I,........, Ip 

'11 

CI 
1I 

"'Hand Books on Patents, Trade 
Marks, etc., sent free. Our 77 years 
of experience, efficient service, and 
fair dealing assure fullest value and 
protection to the applicant. The 
Scientific American should be read 
by all inventors. 

MUNN & CO. 
618 Woolworth Building, New York 

Tower Bldg.. Chicago, Ill. 
Scientific American Bldg.. Washington, D. C. Hobart Bldg., 582 Market St.. San Francisco, Cal. 
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ATENTS 
If you have an invention and desire to secure a 
Datent, ,end for our Free Guide Book, HOW TO 
GET YOUR PATENT. Telle our Terms, Methods, 

pto. Send model or sketch and description for our opinion 
or its patentable nature. 

RANDOLPH & CO. 
Dept. 172 Washington, D. C. 

INVENTORS 
who derive 
est profits know 
and heed certain 
simple but vital 

facts beforeapplying for Patents. Our book Patent -Sense 
gives those facts: free. Write Lacey & Lacey, 644 
F St., Washington, D. C. ESTABLISHED 1669, 

M O D E L M A K I N G 

When you have wade sour Nimbi Moiler, 
you will naturally wish to mount it with the 
liest Steam Fittings obtainable. We can 
supply accurately made miniature Steam 
and Water Gauges, Steam Valves, lumps, 
etc., also finished Engines and Boilers suit- 
able for Model boats and stationary pur- 
poses. Special work to order. Large it fin 
mated eatalog 20e (refunded on first nrderl_ 

BATHE MFG. CO., 
Dept. 2. 5214 Woodland Ave.. Phila. Pa. 

Become More Efficient 
through courses in Mathematic., 
History, Engli.h, Ch em i.try, 
Psychology, Education, Busi- 

ness and 35 other subjects which the University 
gives by mall. They command credit toward a 
Bachelor degree and may be begun at any time. 

Ilrbt 41niberoitp of Cijitago 
'2f F.tli. Rail Chiragn, III. 

A. We frankly do not believe that the parti- 
cular ship salvager which you have devised can 
be used practically. There are many such sys- 
tems which in an attempt to place gigantic tongs 
around the ship and lift it up, would simply 
crumble the deck and in general destroy the ves- 
sel ripping it to pieces. 

We doubt whether it could even be used 
to budge the vessel from the bottom, and what 
happens when the vessel is lying on the side, 
where it would be impossible for divers to reach 
it so as to apply the tongs, and where all efforts 
of the divers are mere haphazard guesses, is 
almost beyond the power of imagination. Further- 
more locating the wreck and fastening the tongs 
is more difficult than you think. 

Above is Shown an Idea Brought Forward for Sal- 
vaging Sunken Ships. Advice is Asked. The 
Trouble with the Idea is That the Power Exerted 

on the Tongs Will, Likely, Crush the Ship. 

COMBINATION CIGARETTE AND MATCH 
(740) Cooly Clancy, Binger, Okla., asks for our 

advice regarding a combination cigarette and 
match, it being merely necessary to strike the 
cigarette on the side of the package and it will 
light. 

A. Sometime ago we made a patent search 
on a combination cigarette and match, and 
found that the idea was fairly well covered by 
patents. Unfortunately, this suggestion is not 
as good as you may think it is, for the reason that 
should the match go out, one would have to light 
the cigarette as usual. On the other hand, the 
chemical mixture found on the head of a match, 
whether it is a safety match or an ordinary 
lucifer, seems to have a very peculiar effect on 
the tobacco of the cigarette. This tobacco is per- 
meated with a sulphurous taste and odor when 
the two articles are placed together in close 
combination. At the same time when the match 
is lit and the smoker inhales his first puff of 
smoke, he will find that the products of corn - 
bustion filtered through the tobacco make the 
cigarette taste badly. The same effect is ob- 
tained if one should light a match, and before the 
sulphur has had a chance to become thoroughly 
ignited, light the cigarette with the match. A 
nauseating taste is produced which will not 
leave the mouth for quite some tinte. 

In view of the fact that some of the matches 
will go out, and that the taste of the cigarette is 
very poor, and further -that moisture will effect 
the properties of the match, and that the in- 
vention cannot be thoroughly covered, we would 
not suggest further action. 

STRIKING END 

Upon Search, It is Found That This Idea of a 
Combination Match and Cigarette is Fairly Well 
Covered by Patents. Also the Fact That the 
Chemicals of the Match Have an Ill Effect on the 

Taste of the Tobacco. 
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Renew Old Pieces 
With 

JOHNSON'S 

WOOD DYE 
Johnson's Wood Dye is very easy to ap- 
ply-it goes on easily and quickly, with- 
out a lap or a streak. It penetrates deeply 
bringing out the beauty of the grain with- 
out raising it -dries in 4 hours and does not 
rub off or smudge. Made in fourteen beau- 
tiful shades. 

FREE-This Book on 
Home Beautifying 
This Book tells how to finish wood in 
artistic stained and enameled effects. 
Gives practical suggestions on making your 
home artistic, cheery and inviting. Tells just 
what materials to use and how to apply them. 
Includes color card -gives covering capa- 
cities, etc. Use coupon below. 

aas 

S. C. JOHNSON & SON, Dept. SI 10. 
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Around the 
Universe 

By RAY CUMMINGS. 
(Continued from page 541) 

"Ask him about Saturn, Uranus and Nep- 
tune," the quick -witted girl said immediately. 

Sir Isaac put the question as humbly and 
placatingly as possible. 

"They are uninhabited," said the Inter- 
preter sourly. 

His Supreme Highness was making ready 
to depart, apparently without further in- 
terest in the proceedings. Tubby had al- 
most managed to climb to his feet, but at 
last he gave it up and sank back again. 

"Come on," he panted. "Let's get -out 
of this. This ain't no place for us- 
we're wastin' -time again." 

Without further ceremony, like little dis- 
appearing manikins in a mechanical box. 
the three voyagers pulled themselves back 
out of the doorway of their vehicle and 
closed the door after them. Sir Isaac rolled 
across the floor of the instrument room - 
the easiest mode of locomotion -and hoisted 
himself into reach of the keyboard. 

An instant later the vehicle, freed from 
the tremendous gravitational pull of Jupiter, 
flew like a rifle bullet into Space. 

Chapter VII 
In Which the Voyagers Pass Saturn, Uranus and 
Neptune, and Leaving the Entire Solar System 
Behind Them Boldly Launch Into the Outer 

Realms of Interstellar Space. 

GAIN, after a voyage of some 450,- 
000,000 miles the would -be saviours 
of their own world were doomed 
to disappointment ! When they had 
again safely traversed the Jovian 

atmosphere, avoided Satellites II and IV 
with one of which they very nearly collided 
and were again launched into space, headed 
they cared not whither for the moment. 
the adventurers sat down to discuss this 
terrible misfortune. 

As might be expected, the discussion 
yielded nothing. The miserable Jovian 
affair was most discouraging, though Tub- 
by took a measure of satisfaction in it. 

"I'm sorry for them Mercurians when 
they get there," he declared, with a sudden 
grin at the thought. "I wouldn't wish 
them no worse luck than askin' a favor of 
that Mogul guy." 

"But what will we do ?" Ameena asked. 
The brave little girl was extremely agitated 
as the possibility -even probability -of their 
final failure forced itself upon her. "Saturn, 
Uranus and Neptune are uninhabited ! That 
leaves us nowhere else to go -and we must 
have help. We must !" 

"-I wouldn't bet a plugged nickel on any- 
thing that guy said about them other Planets," Tubby declared doggedly. "I 
say -let's see for ourselves. It ain't so 
much of a trip, is it ?" Tubby, with Ameena's 
hand to hold most of the time, was not 
finding the voyage unpleasant in the least. 

Ameena flashed him a look of admiration 
as he made this sturdy suggestion. Sir Isaac pondered. 

"We are now about 485,000,000 miles from the Sun," he said thoughtfully. "Sa- turn's mean distance is 887,098,000 miles; Uranus is 1,784,732,000 miles, and Neptune 
is 2,796,528,000 miles from the Sun!" 

Tubby was slightly staggered ; but he tried not to show it. 
"That ain't so far," he declared. "Maybe 

we could speed it up a little out here." 
Sir Isaac, as the idea began taking hold of him, was making a swift mathematical 

calculation. 
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"We might go past each of them without 
stopping to land if they are not habitable," 
he said finally. "Owing to their present 
positions it would be a trip of about 3,281,- 

000,000 miles from here." 
He added : 

"That's nearly a third further than a 

direct route to Neptune owing to Saturn 
and Uranus being out of line." He showed 

Tubby and Ameena his chart again. "How- 

ever, we ought to be able -" 
"Sure thing," Tubby interrupted. "Let's 

get goin'. We're always wastin' so much 

time." 
They were comparatively uneventful, the 

days that followed -uneventful that is, so 

far as Astronomical occurrences were con- 

cerned. To Tubby however, they were days 

of never -flagging interest. Sir Isaac, with 

his charts and his mathematics, concerned 

himself almost exclusively with navigating 

the vehicle. He had started on a rapidly - 

growing manuscript also -a sequel to the 

"War of the Worlds," he said ; and ex- 

cept for a brief game of poker in the eve - 

ning, he left his fellow -travelers entirely 
to their own devices. 

Tubby and Ameena cooked the meals 

together, and washed the dishes ; and, for 

relaxation sang their Inter- planetary duets. 

For the rest, Tubby held her little hand. 

and with his arm around her awed into 

silence, they watched together the never - 

ending vista of glorious stars toward which 

the vehicle was falling with constantly ac- 

celerating velocity. 
Now that their voyage was extended into 

such gigantic distances, Sir Isaac, more 

than ever before, felt the need of haste. 

Only fifty -five days and some six hours 
from the time they left Jupiter remained 
before the fatal opposition of Mars with 
the Earth. Much could be accomplished 
in fifty -five days ; but still, as Tubby lugub- 
riously remarked. at the rate they were 
accomplishing it, fifty -five days was a very 
little time. Wherefore Sir Isaac, setting 
his determined jaw firmly, hurled the 
vehicle with prodigious velocity onward. 

The danger of collision, which had so 

perturbed Sir Isaac in the region of Minor 
Planets between Mars and Jupiter was now 
greatly lessened. They had plenty of room 
now -for Asteroids, Meteors, even Comets 
were seldom sighted. It was a run of some 
460,000,000 miles to Saturn, through a region 
of space comparatively deserted. 

THE TRAVELERS APPROACH SATURN 

At their former maximum velocity of 
twenty -eight million miles an hour, which 
Sir Isaac now maintained as an average, 
sixteen hours after leaving Jupiter they 
were approaching Saturn. It was then half - 
past four the following morning. Sir 
Isaac had slept the afternoon previous and 
was on watch. He awakened Tubby ; and 
Tubby went immediately upstairs and called 
Ameena. Shortly afterward all three were 
crouched over the instrument room floor 
window, peering down at the great Ringed 
Planet above which they were seemingly 
poised some twelve million miles away. 
Sir Isaac had decreased their speed mate- 
rially so that they might make observations 
without approaching too close. 

Saturn, a globe almost as large as Jupiter. 
and with its marvelous system of rings 
very much larger, at this proximity was 
a magnificent sight. The globe itself -a 
gigantic silver disc occupying half the firma- 
ment visible through the window -had broad 
bands of darkened area upon it similar to 
those the voyagers had observed on Jupiter. 
But those rings ! Tubby and Ameena were 
amazed into silence ; even Sir Isaac was 
awed by their splendor. 
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SATURN'S RINGS A GORGEOUS SIGHT 
As viewed from the vehicle's present 

position, the concentric rings -the inner one 
somewhat darker -were opened up to an 
angle of nearly thirty degrees -a glistening, 
gleaming silver band, like the broad brim 
of a crownless hat encircling the Planet- 

: silver brim more than 37,000 miles broad, 
with a total diameter, including the sphere 
ic encircled, of nearly 167,000 miles ! Hang- 
ing there in space below them, the Planet, 
its rings and its several tiny moons bathed 
the interior of the instrument room with 
silver fire. It was the most glorious; most 
stupendous sight that human eyes had ever 
looked upon! 

"Let us go down close," said Sir Isaac 
quietly. 

A little later they could make out the 
composition of the rings with perfect clar- 
ity. Billions upon billions of tiny fragments 
of star -dust, each of them infinitesimal 
satellites, each of them like tiny moons re- 
flecting the sunlight, whirled in their respec- 
tive orbits about the mother Planet! 

"The wonder of it !" Sir Isaac murmured. 
"A billion billion, and yet countless other 
billions of satellites -all on one identical 
plane, each separate, each holding its place 
and following its own circular orbit !" 

Through, the cloud- masses occasionally the 
onlookers could distinguish the surface of 
the Planet itself -could observe that it also 
was in motion, moving in gigantic whirl- 
pools. 

"It is undoubtedly entirely liquid or gas- 
eous," said Sir Isaac, "of a density very 
much less than water. We shall find no 
inhabitants here." 

"No; I 'spose not," Tubby agreed. He 
seemed, for once, reluctant to proceed with 
the journey. He sat with his arm tightly 
encircling Ameena's waist -as who would 
slot, with such a girl and such a sight be- 
fore one? "I guess we got to get on our 
way," lie added with a sigh. 

THE COURSE IS SET FOR URANUS 

Sir Isaac altered their course ; and in an 
hour more they were well on their way to 
Uranus, with Saturn and his rings high in 
the firmament above them. 

It was a run of about eleven hundred 
million miles from Saturn to Uranus. Sir 
Isaac had already maintained an average 
velocity of twenty -eight million miles an 
hour for some hours. He now determined 
to better it. Beyond Saturn, he was con- 
vinced, there was still less chance of en- 
countering any derelicts. And, with each 
passing hour - each passing Planet from 
which they hoped to obtain help for their 
own threatened world -the panic in their 
hearts grew. 

It was Tubby who voiced it most strongly. 
"In fifty -four days from today the Earth 

goes out of business," he remarked dole- 
fully, from a deep, reflective silence into 
which all three had fallen. 

"Fifty -four days and twelve hours," cor- 
rected Sir Isaac. "If we don't succeed." 

"We shall succeed," declared Ameena. 
"We must never think but that we shall." 

Thus, always. woman's stronger hope and 
courage never flag. 

The run to Uranus occupied some 28 
hours -an average velocity of a trifle over 
39,000,000 miles an hour. It was about 
noon of the following day when. after no 
particularly unusual incidents -Sir Isaac 
again slowed down for them to make ob- 
servations. 

It had grown colder steadily ; the vehicle's 
heating plant was in active operation. The 
Sun had dwindled to a little blazing point 
among the stars. 

All that morning the travelers had sat 
looking downward, watching Uranus grow from a brilliant star to a little moon ; from 

Bound 
Volume No. 9 

May, 1921 -April, 1922 
CONTAINS 

1200 Pages wth over 1500 
Illustrations 

and 

Over 700 Articles by the 
Foremost American and 

Foreign Writers 
We have also a limited amount 
of the following Bound Vol- 
umes of Science and Invention 
( Electrical Experimenter) : 

Vol. No. 6 -May, 1918, to 
April, 1919. 

Vol. No. 8 -May, 1920, to 
April, 1921. 

Each volume bound in stiff 
board covered with green vel- 
lum and gold stamped. 
Price for vol. No. 9 $2.25 
Price for vol. 6 or 8 2.00 

ALL THREE VOLUMES 6.00 
Send Express Collect. 

EXPERIMENTER PUBLISHING Co. 
53 Park Place. N. Y. 

Gentlemen: 
Enclosed find $ for 

which send me bound vol. of S. & I. 
No. 6 ( ), No. 8 ( ), No. 9 ( ), 
by express collect. 

Name 

Address 

Town State 

www.americanradiohistory.com

www.americanradiohistory.com


Science and Invention for October, 1923 

moon to glowing silver -green disc. And 
now, at noon when they slackened their fall, 
the seventh Planet of the Solar System lay 
beneath them. 

After Saturn, the sight was disappointing. 
Uranus, 32,879 miles in diameter, lay per- 
fectly barren. Its axial motion, observed 
closely over a period of time, was distin- 
guishable -like the minute hand of a clock 
that creeps slowly forward. Sir Isaac be- 
lieved it to be of some six or eight hours 
duration. 

Heavy banks of cloud masses obscured 
the Planet's surface; Sir Isaac had not be- 
lieved Uranus would prove to have an at- 
mosphere -but it had, and a very dense one 
obviously. But the surface of the Planet 
itself, what little they occasionally could see 
of it, was obviously liquid. 

URANUS NOT INHABITED 

"No inhabitants here," said Sir Isaac. 
Quite evidently he was tremendously dis- 
appointed, for he knew that the average 
density of Uranus was not much more than 
that of Jupiter, and he had hoped that in this 
instance the Jovian interpreter had been 
lying. 

"No inhabitants here," Tubby echoed 
sadly. "Well, let's get on our way." 

Between the orbits of Uranus and Nep- 
tune there lies a mean distance of 1,011,796,- 
000 miles -that is to say, something over a 
thousand million miles. Neptune now, how- 
ever, was unfortunately very much further 
along in its orbit, so that the oblique course 
necessary to reach this latter Planet length- 
ened the distance to nearly eighteen hundred 
million miles. Sir Isaac, after a very ab- 
struse calculation, announced the exact 
mileage to be seventeen hundred, and ten mil- 
lion and twenty -six. 

Tubby was getting used to these gigantic 
figures, which as anyone can realize, are 
only relative. Sir Isaac pointed this out 
clear :y. 

"On Earth, in a railroad train," he said, "if 
you were going at the rate of fifty miles an 
hour and had a journey of 1,710 miles to 
make, it would not be very confusing to 
fathom the figures, would it? Or to cal- 
culate how long it would take you to make 
the run? That is exactly comparable to 
this run we have before us now, from 
Uranus to Neptune. We have about 1,710 
million miles to go, and I propose to aver- 
age about 50 million an hour." 

Here Sir Isaac fell back upon one of his 
favorite topics. "All distances are relative 
to other distances. A mile to a snail is a 
long trip, but an airplane makes it in two 
or three dozen seconds. There is no such 
thing as absolute distance -or absolute mo- 
tion, or time or size. Everything is relative 
to something else. Twenty -four hours is a 
very little time in the life of an elephant - 
but it is more than a life -time to many 
insects. Our trip from here to Neptune 
is not more than an inch in all the count- 
less miles of space. . . . But I'll tell 
you more about that some other time." 

"Right," said Tubby, considerably re- 
lieved. "Just now we got to eat. Ameena's 
got lunch all ready." 

The flight to Neptune occupied just thir- 
ty hours -an average of 57 million miles an 
hour. Sir Isaac was intensely pleased, 
though as he admitted to Tubby, the real 
velocity of the vehicle had never yet been 
tested. 

Tubby and Ameena were also enthusiastic. 
"Wonder what become of them Mercur- 

ians who was after us ?" Tubby speculated. 
'Swell chance of them gettin' way out 
here." 

"They must have stopped at Jupiter," 
said Ameena. We were gone then -they 
could not tell where." 

(Continued on page 609) 
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W UROM É FREE 1923 OF NEW 

To the readers of Science & Invention who take advantage of this oiler now made in connection with 

Webster's New International Dictionary 
The Only Grand Prize 

(Highest Award) given to d ictionaries at the Pan- 
ama- Pacific International Exposition was granted 
to Webster's New International and the Merriam 
Series for superiority of educational merit. 

Words of Recent Interest 
rotogravure. Flag Day. vitamin. fourth dimension. skidfln, 
Fascista, realtor, overhead, soviet, Blue Cross, camp -flre girl, 
Esthonia. Devil Dog, broadcast. These are but a few from the 
thousands of late words -all clearly defined in this Great Work. 

The Supreme Authority " 

The Merriam Webster 
A Complete Reference Library in Dictionary Form -with nearly 3000 pages and 
type matter equivalent to a 15- volume Encyclopedia. all in a single volume. 
India- Paper -Edition in Rich. Full Red Leather or Government Test Tan Buck- 
ram Binding also Regular Edit ion in strong, Red Fabrikold, can now be secured 

by readers of Science & Invention e the following remarkably easy terms. 

THE ENTIRE WORK (WITH COMPLETE 1923 ATLAS) 

DELIVERED FOR $1.00 
and easy monthly payments thereafter (in United States and 

Canada) on SUPERIOR INDIA PAPER 

Reduced About ONE -HALF 
In Thickness and Weight 

India -Paper EDITION 
Printed on thin, opaque, strong, superior India paper. It has an 
excellent printing surface, resulting in remarkably clear impres- 
sions of type and illustrations. What a satisfaction to own the 
new Merriam Webster in a form so light and so convenient to use! 
This edition is only about one -half the thickness and weight of the 
regular edition. Size 12% in. x 9% in. x 2 i in. Weight 8% lbs. 4- Regular -Paper EDITION 

Printed on strong book paper of the highest 
quality. Size 12ä's in. x 9% in. x 51 tn. 
Weight 1614 lbs. 
Both editions are printed from the same plates 
and indexed. 
Over 407.000 Vocabulary Terms. and, in addi- 
tion, 12,000 Biographical Names, nearly 32,000 
Geographical Subjects besides thousands of other 
References. Nearly 3,000 Pages. Over 6.000 
illustrations. 

"To have this work in the home is like sending the whole family to col- 
lege." The only dictionary with the New Divided Page, characterized as 
"A Stroke of Genius." 

is the 1923 "New Reference Atlas of the Worn" 
containing 148 pages, with 96 pages of naps 

The Atlas I 

eautitully 
printed 

the 
colors, including 

New 
changes 

brought about by the Great War, New Census 
1 laures, Parcel -Post Guide, eta., all handsomely 
hound in red cloth, size A'x s 12'6. 

To Those Who Mail This Coupon at Once! 
G. & C. Merriam Co. Springfield, Mass. 

Home Office Dept. S 
(Publishers of Genuine Webster Dictionaries 

for over 75 Yrs.) 
Please send me free of all obligation or expense, 
a copy of "Dictionary Wrinkles" containing an 
amusing "Test in Pronunciation" (with key) 
entitled "The Americanization of Carver "; also 
"125 interesting questions" with references to 
their answers, and striking "Facsimile Color - 
Plate" of the new binding. Please include spec- 
imen pages of India and Regular paper with 
terms of your free Atlas offer on Webster's New 
International Dictionary to Selene & Invention 
readers. 
Name 
Address 

. -7 =V. 

BOXING, 4: 97 
Jiu Jitsu, 
Wrestling Postage 

Here's your chance to get the famous Marshall 
Stillman Boxing Course for the price of a good 
necktie. Six books clearly printed on fine paper, over 
240 half -tone illustrations. The most scientific 
method of teaching boxing ever devised. 

You should see all the letters we receive regard- 
ing the wonderful results obtained. Some subscrib- 
ers have whipped men 30, 50 and 60 lbs. heavier 
than themselves. Even professionals who have 
taken the course are enthusiastic. 

Marshall Stillman teaches by association of ideas. 
You hold out your hand as though for a coin, lower 
your head like a goat butting, etc. Then you are 
led to similar movements in hitting, ducking, etc. 
You learn quickly and never forget. Soon you are 
feinting, ducking, sidestepping, blocking and hit- 
ting like a veteran. 

FREE book included containine lives of 69 fam- 

ous boxers with little known stories. 
Also a book devoted to the wonderful art of Jiu 

Jitsu. 

Pius 
Actual 

Plus 
Actual 

10 -Day Trial -Send No Money 
Simply mail the coupon. When you receive the 

course, deposit 97 cents plus actual postage. Try it 
out for 10 days. Then send us the small final pay- 
ment of $1, or return the course, and we'll send 
your deposit back. 

COUPON 
MARSHALL STILLMAN ASSOCIATION 
Dept. 1423 -K, 42nd St. and Madison Ave., New York 

You may send one on approval the Marshall Stillman 
('ourse. I will deposit 97 cents (plus actual postage) with 
the postman with the understanding that if. after 10 days, 
r wish to return the course I may do no and my money will 
he instantly refunded. If I keep the course I am simply to 
send you Si in final payment. 

Name 

Address 

Canadian and foreign orders most be accompanied by each 
($1.97 U. S. funds) subject to money back guarantee if not 
entirely satisfactory. 

www.americanradiohistory.com

www.americanradiohistory.com


60,8 Science and Invention for October, 1923 

NEW 25c BOOKS 
That Every Novice or Amateur Needs 

ItwT3EW-ITHEN 
.HA REU 

This book covers in comprehensive 
form. the fundamental principles of 
tuning. The characteristics of radio 
waves are fully described and illus- 
trated. Illustrations are used so that 
the non- technical reader can easily 
understand the identical actions as 
applied to radio. Several chapters arc 
devoted to the use and functions of 
all radio apparata. The book describes 
how to tune such sets as the Reinartz. 
Flewelling, Neutrodyne, radio fre- 
quency amplifier receivers and other. 

52 pages, 
25 Illustrations 
Prepaid 25c 

This book describes and gives com- 
plete data for building two distinct 
types of loud talkers. One chapter 
deals with improvised loud talkers, 
and gives complete instructions on 
how to build suitable horns for use 
in loud receivers of the Baldwin and 
other types. In preparing these de- 
signs, the point has been constantly 
kept in mind to use the simplest parts 
possible, so that anyone can build a 
successful loud talker, equivalent to 
the commercial types, costing $40.00 
or more. 
48 pager, Profusely 

5c Illustrated 2 L 
Prepaid 

100 Radio Hook -ups 
By M. L. \luilLLM.\N 

A book for both the novice and advanced radio 
amateur containing a varied selection of hook -ups 
from the simple crystal to the more elaborate cir- 
cuits, with a circuit for every requirement. Crystal 
hook -ups, combined crystal with radio and audio 
frequency amplifiers, non- regenerative, and regen- 
erative vacuum tube circuits with and without radio 
and audio amplifiers. Amplifier units, with straight 
jacks, filament and switching arrangements, power 
amplifiers, choke coil, resistance coupled and trans- 
former coupled radio frequency amplifiers. 

Includes all of the latest, one and multi -tube 
hook -ups including the numerous types of Reflex, 
super regenerative, super -Heterodyne, Neutro- 
dyne, Reinartz, Flewelling, and Bishop. The values 
and constants of all apparatus employed in the 
hook -ups are given. A list of radio symbols is in- 
cluded, which are of material help to the reader in 
determining the meaning of the conventional hook- 
up diagrams. The text includes much helpful in- 
formation. 
52 Pages- Two -Color Cover 

A non- technical hook for the be- 
ginner. Gives complete constructional 
data on the building of a complete 
Crystal Detector Set, Tuning Coil, 
Loose Coupler and a Single Audion 
Tube Set with Amplifying Units. It 
furnishes all dimensions and working 
drawings of every part that must be 
constructed by the amateur. Written 
in plain, simple language that anyone 
can understand. The opening chap- 
ter gives a complete description of 
the theory of radio and tells what it's 
all about. teaching the principles of 
wireless so that the constructor knows 
what he is doing. 

48 Pages, 26 Illustrations 
Pound in Beautiful Two- 
Color Cover. Size, 5/ L 
.r7% in. Prepaid 

This book is for the more advanced 
amateur, showing the construction of 
the Radio Frequency Amplifying 
Transformer and giving complete 
constructional data. It shows the 
application of Radio Frequency to 
amplifying units that the amateur 
may already possess and gives 15 
hook -ups showing practically every 
use Radio Frequency Amplifying 
Transformers can be put to. 

32 Pages, 15 Illustrations 
Bound in Beautiful Two- 
Color Cover. Size. 5! 
x754 in. Prepaid 

25c. 
TnE CIRERIMCNTERY EICRNtv N0.1 

HOW TO MAKE 
RADtO-PHONE- 
ßECECV(NC SETS 

COMM WHAMS ARO CONSTROCaON CAM 

iß4A AuT 

IIPIP114,141% WS .01.P, X04 

RADIO FREQUENCY 
AMPLIFIERS 

AND HOW TO MAKE THEM 
Rv 

JOHN M. AVERY 

A complete list of dealers carrying these books will be found on page 614 
If your dealer cannot supply you -order direct from us- giving dealer's name and address. 

THE E. I. COMPANY (THSeIIing 
Ret CO.) 233 Fulton St, N.Y. City 
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FREE 
$500.00 

ELECTRICAL 
LABORATORIES 

Sent to Your Home 
NOT toys -but real actual -size, expensive 

units of electrical apparatus are mailed to you 
without extra charge while learning. The illus- 
tration shows one of the new home -laboratory 
outfits. As fast as you have completed the 
work of one laboratory, another is sent, until 
you have mastered the entire field. You, there- 
fore, advance step by step, from simple elec- 
trical osperintente to complicated, intricate, im- 
portant practical work. 

. Learn Electricity this New 
Quick Way 

You can get the finest electrical training at 
home in your spare time. You need not leave 
your job, your friends, your home. This won- 
derful new home -laboratory training course in 
Practical Electricity brings this great, big tech- 
nical sdiool to your very door -into your very 
room. It develops ability, step by step, and 
leads you to every reward the great field of 

electricity can offer. 

Just Like Going to School 
Our Iarge faculty of experts offer you a short 

cut that combines theory and practice, eliminat- 
ing all the non -essentials. The plan is so 
simple -so logical -so carefully arranged, and 
also so interesting, that in a surprisingly short 
time you will have made yourself a master of 

technical electricity. 

Earn Big Pay 
Billions of dollars are invested in this great 

industry. Trained experts are in demand and 
handsome salaries are paid. You can easily 
master the work through our personal coaching 
and "home- laboratory" plan so that you can 
step immediately into the industrial field. WE 
ASSIST ALL OUR GRADUATES TO POSI- 
TIONS WITH THE WORLD'S GREATEST 
ELECTRICAL FIRMS IN THE UNITED 
STATES. 

Free -Electrical Apparatus 
In addition to the free use of our 9 large 

electrical experimental.boards we will give you 
all materials and apparatus needed for experi- 
mental work with the 9 outfits, absolutely free 
and ship it with the first laboratory shipment. 
No materials to be purchased by you. We 
furnish everything needed. 

EXTENSION -DIVISION 

soCpLof iENGINEERING 

415 Marshall Street Milwaukee. Wis. 

Extension- Division, 
School of Engineering. 

Dept. F. -10, 415 Marshall St., Milwaukee, Wis. 

Please send me full details of your "new wonderful 

laboratory method" of home -study in Practical Elec- 

tricity. This request obligates me in no sear. 

Name 

Address 

Town 
:aste 

rtitIMIluinstatttmttrmnullintmllItttninurttmilimmmulttimntItliAllimilittlitillttlIMMT=Mitt. 

Around the 
Universe 

('Continued frort page 607) 

This obviously, was logical. At all events, 
the. -NIérëurián vehicle was now the least of 
tlíei'r worilés: Neptune lay beneath them. 
Would they, secure, on this far outpost of 
the- Solar,Sÿstem, the help they needed? Fer- 
yentl5' they prayed so, for it seemed their 
last chance. 

THE SKY FLIERS APPROACH NEPTUNE 

It was just 6 P. M., on the day following 
their departure from the vicinity of Uranus, 
when Sir Isaac held the vehicle poised 
above the surface of Neptune. The Planet, 
very slightly smaller than Uranus, lay com- 
pletely enveloped in its dense atmospheric 
envelope. 

"We got to go down," said Tubby frown- 
ing. "Can't see nothin' from way up here.' 

The descent through Neptune's atmos- 
phere was pleasurable, for the friction 
warmed the vehicle once more to comfortable 
temperature. At an altitude of some fifteen 
thousand feet they emerged from the dense 
cloud -banks into Neptunian daylight. And 
what a dim, miserable daylight it was! 
And below, what a bleak, dreary sight Diet 

their disappointed gaze! With sinking 
hearts -their last hope gone -they stared 
downward. Neptune's surface -flat un- 
marked by a single distinguishing physical 
conformation -might have been the surface 
of a polar sea! In all directions, to the 
circular rim of the raised horizon, stretched 
a level surface of grey -white snow, dirty - 
looking in the twilight which was Neptune's 
day. But whether land lay beneath, or 
merely some frozen liquid, could not be 

told. 
There was not a sign of life- nothing 

but bleak desolation. It was an amazing 
sight -an old world seemingly, when every- 
thing in the logic of Sir Isaac's scientific 
mind had led him to anticipate a new one - 
a world of heat, of liquid or gas turbulent 
from its own internal fire. 

Sir Isaac muttered to himself. Looking 
upward through the side window with 
Tubby, they saw the Sun through a rift 
in the clouds -a tiny pencil -point of light 
in the dull, reddish -blue sky -a dreary, re- 
mote Sun, hopelessly impotent to light or to 
warm this far -away off -spring. 

Tubby's face was solemn as be turned 
to his friend. 

"Ain't no use goin' down no farther. 
That's our finish -that put's our Earth out 
of business." 

Silently the vehicle. with its three sad- 
dened, frightened occupants, ascended 
through the Neptunian atmosphere, again 
into space. 

"Well," said Tubby finally. "Now what? 
That's the end, ain't it ?" 

Again it was Ameena who first recovered 
her courage. Her lips were compressed; 
her beautiful, dark eyes blazed with deter- 
mination. 

"It is not the end, my friends! To such 
men as you the end never comes before de- 
feat!" 

She pointed to the Stars blazing outside 
the window -the band , of "Milky Way," 
a myriad stars brighter now from this outer 
edge of the Solar System -and added: 

"There are other worlds -countless other 
worlds. Let us go to them! With all the 
haste we can make -forgetting danger to 
ourselves -let us hurry. Here at home, in 
our own little Solar System. we have been 
rebuffed. But ..somewhere in this Universe 
there must he humans who are unselfish- 

(Continued on page 611) 
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Earle E. Liederman 
as he is to-day 

Gee! But It's Great 
To Be Healthy 

t j) in the morning brimming with pep. Eat 
like a kid and off for the day's work feeling like 
a race horse. You don't care how much work 
waits you, for that's what you crave -hard 
work and plenty of it. And when the day is 
over, are you tired? I should say not. Those 
plays are gone forever. That's the way a strong, 
healthy man acts. His broad chest breathes 
deep with oxygen purifying his blood so that 
Isis very body tingles with life. His brain is 
clear and his eyes sparkle. He has a spring to 
his step and a confidence to tackle anything at 
any tinte. 

Pity the Weakling 
Don't you feel sorry for those Poor fellows dragging 

along through life with a neglected body? They are 
up and around a full half hour in the morning before 
Oa,y are half awake. 'l'Isey taste a bit of food and call 
it a breakfast. Shuffle off to stork and drag through 
Ilse day. It's no wonder so few of the: ever succeed. 
Nobody wants a dead one lounging around. It's the 
live ones that count. 

Strength Is Yours 
¡Wake up fellows and look the facts in the face. It's 

up to you right now. What do you plan to be-a live 
one or a dead one? Health and strength are yours If 
you'll work for them, so why choose a life of suffering 
and failure? - 

Exercise will do ft. By that I mean the right kind 
of exercise. Yes. your body needs it just as much as 
it does food. If you don't get it you soon develop 
¡tito It flat- chested. narrow- shouldered weakling with 
a brain that needs all kinds of stimulants and foolish 
treatments to snake it act. I know what I am talking 
abort. I haven't devoted all these years for nothing. 
Come to me and give me the facts and I'll transform 
that body of yours so you won't know it. I will 
tirnatien your shoulders, fill out your chest, and give 
tau the arms and legs of a real man. Meanwhile. 
i work on Ilse muscles in and around your vital urgent, 
making your heart pump rich, pure blood and putting: 
real pep in your old backbone. This is no idle talk 
I don't promise these things -I guarantee them. If 
you doubt me, come on and make one prove it. That's 
Mutt I like. 

Send for My New 64 -Page Book 

"MUSCULAR DEVELOPMENT" 
It contains forty -three lull -page photographs of my- 

self and some of the many prize- winning pupils I have 
trained. Some of these came to me as pitiful weak- 
lings, imploring me to help them. Look them over now 
and you will marvel at their present physiques. This 
book will prove an Impetus and a real inspiration to you. 
It will thrill you through and through. All I ask is 
le cents to cover the cost of wrapping and mulling and 
it is yours to keep. This will not obligate you at all, 
out for the sake of your future health and happiness. 
do not put it oft. Send to -day -right now, before you 
turn page. 

EARLE E. LIEDERMAN 
Dept. 210. 305 Broadway, New York City 

EARLE E. LIEDERMAN. 
Dent. 210, 305 Broadway. New York City. 

Dear Sir: -I enclose herewith IO rents for which 
-, ou are to send me, without any obligation on my 
part whatever, a copy of your latest book, "Muscular 
Development." (Please write or print plainly.) 

Name 

Street 

"sty State 
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12th Edition 
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WIRELESS COURSE IN 20 LESSONS 
By S. GERNSBACK, A. LESCARBOURA and H. W. SECOR 

Very Greatly Enlarged Price 

$2.00 
Postpaid 

7he Standuid Nadio7esfóook 

WIRELESS COURSE 
20 LESSONS 

ry, 

S.GERNSBACiC 
A IESCARBOURA 
ff H.W. SECOR, 

12.m Edition 
C"' "iltrelyE't ifd.' 
o.,,t Eto.f t 

Size of Book 
6x9 inches 

264 pages. 500 illustrations, diagrams and photographs. 
Binding de luxe; black leatherette cover, genuine gold 
stamped ; red edges ; round corners ; semi -flexible covers ; multi - 
colored jacket. 

This new edition contains over 100 pages more than the 
previous editions, of which over 100,000 were sold. It is 
printed in a larger type, on better paper and has better and 

.more illustrations. 
Lesson No. 1: Principles of Electricity: 

History and Explanation of Electricity, etc. 
Lesson No. 2: Principles of Magnetism: 

The History and Explanation of Magnetism, etc. 
Lesson No. 3: Dynamos, Motors, Generators, and Wiring: 

Explanation of Construction and Operation of each of the above, etc. 
Lesson No. 4: Principles of Wireless Telegraphy: 

History and Explanation of the Wave Transmission and those con- 
cerned in the development of early radio, etc. 

Lesson No. S: Amateur Transmitting Sets and Apparatus: 
Apparatus and Circuits used by Amateurs in the early days of radio 
telegraphy, etc. 

Lesson No. 6: Transmitting Sets (Continued) : 

Apparatus and Circuits of Transmitting Apparatus, etc. 
Lesson No. 7: Commercial Transmitting Systems: 

Apparatus and their operation, etc. 
Lesson No. 8: Aerials and Underwriters Installing Regulations: 

Explanation of the Antenna System and Constructional details of the 
various types used. Official regulations, etc. 

Lesson No. 9: Radio Receiving Apparatus: 
Description of the Various Types of Receiving Apparatus with an 
explanation of their operation, etc. 

Lesson No. 10: The Detector: 
An explanation of the various types of detectors used for reception 
purposes, including circuits, etc. 

Lesson No. 11: The Vacuum Tube as a Detector: 
Principles of operation of the vacuum tubes, etc. 

Lesson No. 12: Regenerative Receiving Set: 
Description and explanation of various vacuum tube circuits, etc. 

Lesson No. 13: The Vacuum Tube as an Amplifier: 
Operation of the types of amplifiers as in conjunction with tuners. 
Loud Speakers. etc. 

Lesson No. 14: Practical Vacuum Tube Circuits: 
An explanation of various up -to -date Circuits used in Radio, etc. 

Lesson No. 15: Super- Regenerative Receiver: 
Operation of the Super - Regenerative Receiver, etc. 

Lesson No. 16: Vacuum Tube Transmitter: 
Vacuum Tube Transmission and Broadcasting Systems, etc. 

Lesson No. 17: Radio Compass -The Wavemeter -Radio Control: 
The Radio Compass. Principles and operation of the Wavemeter and 
Radio Control, etc. 

Lesson No. 18: Learning to Operate -The Codes -The Wireless Law: 
'Methods of learning the International Code. Appendix: Detailed 
regulations of the wireless law, etc. 

Lesson No. 19: History of the Development of Radio: 
A progressive history of radio and those concerned in its progress, etc. 

Lesson No. 20: Mathematics of Wireless Telegraphy and Appendix: 
Formulas for the Calculation of Wave -length, Inductance, Capacity, 
and other measurements, etc. 

Sent postpaid upon receipt of $2.00 

If your Dealer cannot supply you, order direct from us, giving Dealer's name and address 

Experimenter Publishing Co., 53 Park Place, New York, N.Y. 
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I TEACH BY MAIL 
I can make a good penman 

of you at your home during 
stoats, time, no matter where you live or 
limy poorly you write. My simplified 
system has .shorn thousands the way to 
good penmanship during the past twenty - 
five years -it (IAN and WILL do iba 
sane for TOT'. 

\ly beautifully il- 
Insfrated :12-page 

Itok, 
How to Become a 

Good Penman," 
FREE! 

It rmnaius wn n) 
ht uftiful s il e c i- 

Men, nÌ pmunu.h i 1, .boss Mg what tab,. 
hase accomplished by the Tamblyn System. 
Mill testimonials ami generai information 
about our courses. (Tour name elegantly 
written on a card if you enclose stamm for 
postage.) Ladies taught as successfully as 

men. Write Today. 
TAMBLYN. 

J. 42; Ridge Bldg., Kansas City. Me.. U.S.A. 

Mechanics Agents Wanted 
This gauge as shown is an angu- 

lar gauge. graduated on the Matt, 
at the right of the slot, to show the 
sizes of screws of the ''.\uu'rirau 
Standard" serest gouge from 2 in 
1.1 which includes the measurement 
of both machine and wood arreso s. 

In addition to the gauge numbers 
it in also graduated on the left of 

the slot by :l2nds of an inch malt- 
ing it vets' handy for determining 
the diameter of small rods, wires, 
rte, quickly and accurately. A 

serest, wire or rod is measured by 

Passing it down into the angular 
opening till it touches on both sides 
of the slot. Gauge complete with 
instructions as to the various uses 

and agents' proposition 25e post- 
paid; s roc $1-uU. 

DAYTON -ROGERS 
3101 Lyndale. S. 

Minneapolis, Minn. 

Agents: 90c an Hour 
Introduce "Bodereze." A new wonder. A 

pure solderin paste form. Works likemagic. 
stops all leaks. For mending water buckets. 
eonking utensils, milk pails, water tanks, tin 
roofs-everything including granite ware. 
agate ware, tin. iron. Copper. zinc, etc. 

Quick Sales -Nice Profit 
Everybody buys. Aonsewtves, me- 

&anion, electricians, jewelers, plumb - 
re tourists, automobilista, etc. No 

leak too bad to repair. Just apply a 
- - little "Sodereno.' light a match and 

that's all. Put up in handy metal tubes. Carry quantity right 
with you, Write for money- making proposition. 

Eda1CAi1 PBODDCIS CO., 4817 American BldE., Cminnali, Obis 

.1.i r lí7 ::, '' A THRILLING CAREER, 
I, I e- Become reporter and news writer at home. 

Practical New York newspaper men quickly 
teach yen thra fascinating, well paid work. 

muh Personal instruction in Reporting, 
y Writing for Out -of -Town Papers. 

S Orts, Pablicity, Society, etc. 

iróarió h leeeemé m nod I Wome 
or 

Metropolit v-bost 
t ! of J ent'it'y. 5a .sot 4Y d St . . .f 

J D.pt. 1a., Neu York, N Y Y. 

BecemeA Reporter! FREE BOOK Tells All 

U ikc mu00 chalk tulkfuu. Seuo xL CO for Snappy 
'ingrain of trick drawings, with instructions by 11 

.irofessional cartoonist. Satisfaction guaranteed. 
i ion lo live. Balda Art Service. Dept. 4. Oshkosh, Wis. 

SELL COAL IN CARLOAD LOTS 
Salesman Wanted. Side or main line. 

Ettnn eek 
Experience unnecessary in an 

wboor. 's pay 

Washington Coal Co. . Stock Yards Sta., Dept. BE. Chicago. 

SALESMEN 
Largest radio publishing organization in the world. 

wants salesmen. either whole or side line, to sell 

an assortment of 20 books to the trade. 

Liberal Commission to Hustlers. 

Box 233, RADIO NEWS, NEW YORK CITY 
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Around 
The U verse 
(Continued from rage 609) 

who though without hope of reward, still 

will not suffer their own kind to go down 

into disaster and death!" 
Her enthusiasm was contagion -s. 

"Come on!" shouted Tubby. 'Let's get 
eoili ! There's a big star -let's go to that 
one!" !" 

Sir Isaac thumped his fist on the table. 
"We will!" he exclaimed. "I shall at- 

tain a velocity never before even imagined: 
\Ve must -we shall find help for our Earth." 

. -\ few moments later, sweeping circularle 
around Neptune, the undaunted adventurers 
le It the Solar System behind them and 

launched themselves boldly out into the un- 
charted realms of Inter -stellar Space! 

CHAPTER \'III 
IN WHICH, EN ROUTE TO ALPHA CEN- 
TAURI, SIR ISAAC EXPLAINS THE STRUC- 
TURE OF THE UNIVERSE AND PLUNGES 
INTO THE MOST ABSTRUSE MATHEMAT- 
ICAL CALCULATION EVER ATTEMPTED 

BY THE HUMAN MIND. 

"We must not rush into this thing 
thoughtlessly," Sir Isaac declared. when tit 
first flush of their enthusiasm was passed 

and practicality began to creep ill. "\\'u 
must plan -calculate. Our time is limited. 
We only have -" 

"Fifty -two days exact," Tubby finished. 
"How far we got to go? . \in't we gone 
a good ways already?" 

Sir Isaac had Made several brisk com- 
putations a few moments before. Neptune, 
with the entire Solar System behind it, al- 
ready hung far above them. They were 
falling downward, apparently toward a yery 
bright Star which gleamed amid a myriad 
of its fellows in the lower firmament. 

"\Ve have relatively a very great distance 
to go,'' said _Sir Isaac, answering Tubby'.s 
question. "\\ e are alreao on our course 
to the nearest of all the Stars -and fortu- 
nately we happen to be at that extremity 
of the Solar System nearest to it." He 
pointed to the lower window. 

'"Very good," approved Tubby as usual. 
'.The closest Star. Very good. What's 
its name an' how far away are we? An' 
,ay, what's a Star anyway? We been deal - 
in' in Planets so long -" 

Sir Isaac smiled. "To answer your last 
question first, I shall have to give you a 
brief explanation of the nature of the en- 
tire Universe." 

Anticipating a somewhat lengthy disserta- 
tion of the sort Sir Isaac seemed to delight 
in, Ameena settled hersel f beside Tubby 
and gave him her hand to hold. 

"Go on, Sir Isaac. please do," she pleaded. 
"Go ahead -shoot," said Tubby. 
Thus encouraged, Sir Isaac began: 
"The region we call Space is a limited 

area whose boundaries I shall explain some 
other time. You have not read my book 
about the 'Golden. Atom,' I assume ?" 

Tubby and Ameena expressed their re- 
grets. 

Sir Isaac frowned slightly. "Oh well- - 

that is immaterial. In that scientific narra- 
tive I dealt with infinite smallness, and 
now we are dealing with infinite largeness. 
The theory is the same. . . However, 
this region we call Space is devoid of air. 
It is not, of course, a vacuum, but is com- 
pletely filled by the ether." 

"What's that ?" demanded Tubby. 
"The ether. my friends, is an agglomera- 

tion of imponderable atoms, which. relative- 
ly to their small dimensions, are as far re- 
moved from each other as are the Celestial 
bodies in Space. It is these atoms which. 
by their vibratory motion, produce both light 
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and heat in the Universe. . . That's my 
own definition. I hope you like it ?" 

"It's -it's beautiful," declared Ameena. 
"Thank you," replied Sir Isaac, smiling 

graciously. " I think it is rather neat. I've 
used it frequently. Though lately, these 
foolish modern scientists of Earth are be- 
ginning to dispute me. . Well, to pro- 
ceed. In this region of Space, billions upon 
billions of Celestial bodies are whirling. 
They all obey recognized laws of Celestial 
mechanics -all are acted upon by different 
balancing forces. . . I shall not weary 
you with that." 

"No," said Tubby. "We'll pass that up. 
Go on." 

"These Celestial bodies range in size, from 
the most gigantic blazing Suns, millions of 
times the volume of our own Sun of the 
Solar System, down to the very minutest 
fragment -which is nothing more or less 
than an atom of the ether itself !" 

"We call these Celestial bodies by differ- 
ent names. A Star, for instance, refers to 
luminous bodies. Our own Sun is one of 
them. Planets are reflecting, or partially 
self -luminous bodies revolving around a cen- 
tral Sun. You already understand what Sat- 
ellites are. Then there are Asteroids, which 
are merely Planetoids -smaller Planets. 
And there are Comets, and Meteors, and -" 

"Never mind all them," Tubby interrupted 
hastily. He squeezed Ameena's hand consol- 
ingly as Sir Isaac plunged on: 

OTHER WORLDS THAN OURS 
"Therefore, you understand, we live on 

one of the Planets -I beg your pardon, 
Ameena -on two of the Planets of the Solar 
System -the Earth and Venus. Our Sun, 
with all its Planets, forms only one System 
of an infinite number. Each of those Stars -" He waved his hand again toward the 
window -"Each of those Stars very probably 
has revolving about it a system of worlds 
much greater than our own 'Solar System.' " 

"My goodness," Tubby commented. "This 
here Universe is a big place, ain't it? We 
only got started, so far." 

The memory of those fifty -two days of 
grace which were all that remained to them, 
struck Tubby forcibly. He added anxious- 
ly : 

"How soon do we get to this first Star, 
perfessor ?" 

THE SPACE FLYER IS HEADED FOR 
ALPHA CENTAURI -THE NEAREST STAR 

Sir Isaac referred to a memorandum. 
"The nearest Star to the Solar System is 
Alpha Centauri," he answered. "The As- 
tronomers of Earth recently claim to have 
found one slightly nearer, but I do not rec- 
ognize it. That is Alpha Centauri we are 
heading for --a splendid binary of the First 
Magnitude, with a parallax of 0.75" whose 
components revolve in 81 years. I mean -" 
he added apologetically, "it is really two 
Stars several hundred million miles apart, 
revolving around each other. It is drifting 
through Space with a velocity of some sixty 
miles a second." 

Tubby lifted his eye-brows ; Sir Isaac con- 
tinued hastily: 

"Every Star is moving -drifting, I call 
it -as though they were in gigantic currents 
circulating about -I don't know just whither 
or why. Our own Sun, for instance, with 
all its Planets, is drifting- floating toward 
some of the Stars and away from others - 
at the rate of many miles a second, but al- 
ways holding its mass of Planets intact." 

Tubby turned to the girl beside him. 
"Kind of complicated, ain't it, Ameena?" 
Then to Sir Isaac : 

"How far is this closest Star we're headin' 
for? I ast you that, an' you -" 

"I was getting to that. But if you must 
know at once -" Sir Isaac spoke with some 
asperity. "If you insist, I'll tell you that 
Alpha Centauri is a trifle less than 25,000,000 - 
f 00,000 miles from here!" 
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Tubby and the girl stared blankly as Sir 
Isaac stated this astounding figure. 

"You see? I knew you would not under- 
stand me. What I wanted to explain first, 
was that in dealing with these larger figures 
to save confusion we generally use a larger 
unit than the mile. The best one is the 
Light -year. It is the distance light travels 
in a year." 

"How far ?" Tubby asked, with rapidly 
recovered poise. 

THE PROFESSOR EXPLAINS MEANING OF 
LIGHT -YEAR 

"Light travels about 186,000 miles a sec- 
ond," said Sir Isaac. "Multiply that up to 
a year and divide it into 25,000,000,000,000 
and you get 4.35. A child could do that by 
simple arithmetic. Thus you find that Alpha 
Centauri is distant 4.35 Light -years." 

This latter figure was considerably less 
awe- inspiring. Tubby seized it eagerly. 

"Only four Light- years. That ain't so 
far." 

"No," said Sir Isaac, smiling with re- 
turned good humor. "Comparatively speak- 
ing, of course, it isn't far. All distance is 

relative. If you can travel fast enough, 4.35 
Light -years, especially compared to the many 
hundred Light -years which separate some of 
the Stars, is relatively quite near. . . . 

Now about our own velocity -" 
It was, in truth, the problem of attaining 

a sufficiently great velocity to cope with these 
greater distances that had worried Sir Isaac 
from the moment they decided to launch out 
into Inter -Stellar Space, Within the com- 
paratively narrow confines of the Solar 
System- menaced by Asteroids and Meteors 
-a great velocity was neither necessary nor 
desirable. But now -in the outer realms - 
it was both. 

Sir Isaac, in spite of his bombastic state - 
ment to Tubby as they left the Earth, had 
never really anticipated a prolongation of 
the voyage beyond Neptune. Nevertheless 
he had always believed that the vehicle's 
velocity, theoretically, was illimitable. Sev- 
eral factors contributed to this conclusion. 
It is one of the laws of motion, inertia 
to be exact, that a body once in motion and 
not acted upon by any force, will continue 

(Continued on page 615) 
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Chicago Cut Rate (took 
Community Book Store 
Izenstark Radio Co. 
Follett Book Co. 
McArthur Elec. Co. 
P. O. News Co. 
Max Stein 
E. J. Stringos 
Fireside Radio Co, 

Cincinnati. O. 
Midwest Radio Co. 
Milnor Elec. Co. 
Reuter Elec. Co. 

Cleveland, O. 
Radio Electric Shop 
Radio Eng. & Sales Co. 
H. Lesser & Co. 
Oliver C. Schroeder 
Radio Sales & Rep. Co. 

Columbus, O. 
Hall Elec. Co. 

Coraopolis, Pa. 
T. C. O'Donovan 

Cumberland, Md. 
J. A. Fulton & l'o. 

Dallas, Texas 
Huey & Philp Hdwe. Co. 
Southwest Radio Sup. Co. 
Radio Equip. Co. 

Denton, Tex. 
vers Fide e. Co. 
Denver, Colo. 

Electrical Auto App. Co. Pratt Rook Store 
Reynolds Radio Co. 

Des Moines, la. 
H. W. King 
Iowa Radio Co. 

Detroit. Mich. 
Federal Elec.- Supply Co. Twentieth Century Radio Co. 
Crowley Milner Co. 
McCauley Bros. 
Detroit Fier. Co. 
Wolverine Radio Cr. 
Northwestern Radio Co 

Duluth. Minn. 
Kelley Duluth Co. 

Easton, Pa. 
F. & W. Grand Stores 

E. Orange. N. J. 
Essex Radio Shop 
United Radio & Sport Shop 

Co. 

Co. 
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Elizábeth, N. J. 

ti. Richmond da Son 
Elizabeth Elec. Sup. Co. 

Eureka, 111. 
Klaus Radio Co. 

Fergus Falls, Minn. 
Grande & Sether 

Far Rockaway, L. I. 
Dunlap Sptg. Goods Co. 
Scientific Radio Co., Inc. 

Flushing. L. I. 
The Electric Shop 

Ft. Worth. Tex. 
H. C. Meacham Co. 

Galveston, Tex. 
Golvesou Wireless Sup 

Gardner. Mass. 
Gardner ] Nile. Co. 

Gloucester, N. J. 
Lenny's Variety sb.re 

Granite City. Ill. 
Rosenberg Dept. Store 

.Great Bend. Kans. 
Great Bend Radio Co. 

Greensburg, Pa. 
H. Hamilton 

Hamilton, O. 
Radio Co. 

Hartford, Conn. 
Elec. Sup. & Equip. Co. F. & W. Grand Stores 
G. Fox & Co. 

Havana, Cuba 
Diamond News Co. 
Liberia de Jose Albele 

Helena, Mont. 
Van Blaricom ('n. 

Hoboken, N. J. 
International Book Store 
Eagans Radio 

Holyoke, Maas. 
Haskell Elec. Co. 

Independence, Mo. 
The Melodies, Co. 

Hackensack, N. J. Wurtz & Fuchs 
Jacksonville, Fla. 

Southern Elec. Co. 
Holt Elec. Co. 

Jamestown, N. Y. 
Willis Switeh & Inst. Co. 

Jamaica Plain, Mass. 
Conrad Radio Co. 

Jamaica, L. I. 
Scientific Radio Co., Inc. 
Merrick Elec. Co. 

Jersey City, N. J. 
Arrow Elec. Co. 
M. Schledn 
Guarantee Elec. Co. 

Johnson City, Tenn. 
Bishop Elee. Co. 

Johnstown. Pa. 
W. T. Grunt Co. 

Joliet, Ill. 
Joliet Book & Sta. Co. 

Kansas City, Mo. 
Vulcanizers Supply co. 
Donaldson Radio Co. 

Lancaster, Pa. 
Radio Outfit. & Snp. Co. 

Lawrence, Mass. 
Schwarzenberg, W. 

Los Angeles, Cal. 
Leo J. Meyberg 
S. California Eler. Co. 
West Raclin Elec. Co. 
Radio Concert & Entity' Natick Rook Store 
Brode Elec. Co. 

Lewiston, Montana 
Chas. Williams 

Lock Haven, Pa. Burkett Bros. 
Louisville, Ky. 

Sutcliffe ('o. 
Lowell. Masa. 

G. A. Hill Co. 
Lyons. Kans. 

R. T. Case 
Macon, Ga. 

J. W. Burke Co. 
Memphis, Tenn. 

Street Eire. Co. 
McKeesport, Pa. 

P. C. R'amplez & Son 
Milwaukee, Wis. 

Julius Andrae & Cn. 
Dewey Sport Goods Co. 
Badger Radio Co. 

Minneapolis, Minn. 
Jacob Andresen Co. 
Findley Elee. Sup. Co. 
Nagell Hdwe. Co. 
Reinhard Bros. Co., Inc. Sterling Elec. Co. 
Peerless Elec. Co. 

Missoula, Mont. 
Missoula Eder Sup, Co. 

. Ca. 

Montgomery, Ala. 
Alabama Radio lilg. Co. 
R. P. Reeves 

Nashville, Tenn. 
Zibart Bros. 

Newark, N. J. 
Bomberger & Co. 
Bassett Radio Sup. Co. 
Davis Elec. Co. 
Eddies Wireless Ex. 
Bannister & Pollard 
Essex Mfg. Co. 
W. T. Grand Co. 
United Elec, Sup. Co. 
Friedmans Music Shop 

Mt. Vernon, N. Y. 
Stephens Slop 

New Brunswick, N. J. 
Schneider liras. 
The Elec. Shop 

New Orleans, La. 
Interstate Elee. Co. 

Newport, R. I. 
Geo. H. Chase 

New Haven, Conn. 
W. W. Gale A Co. 

New York City 
Fenno & Co. 
Frank Radio Co. 
Fremont Radio Co. 
J. J. Kelleher 
David Killoch A Co. 
Liberty Radio Co. 
R. H. Macy & Co. 
Manhattan Elec. Sup. 
Overland Radio & Equip Co. 
Peerless Light Co. 
Radio Specialty Co. 
Stanley & Patterson 
Viking Radio Co. 
The Winchester Store 
Army & Navy Dist. Co. 
Chamberlain Elec. Co. 
Economy Radio 
Elee. Service Eng. Co. 
Goldfinger Bros. 
Gimbel Bros. 
R. G. Haslinger 
Herbert & Huesgen 
Allied Radio Co. 
J. Helmuth 
J. H. Bunnell & Co. 
Butler Bros. 
Carnahan & Dalzell, Inc. 
Bway. Radio Corp. 
P. M. Dreyfus Co., Inc. 
Delta Elec. Co. 
Fordham Radio Spec. Co. 
F. & W. Grand Stores 
J. L. Lewis & Co. 
].owe Motor Sup. Co. 
Rove Radio Stores 
Live Wire Elec. Co. 
Marks Radio 
\loclells -8 Stores 
Phillips Sport Shnn 
\F ehman Bros. 
A & A. Flee. Co. 
Acme Rodio Co. 
Am. Elec. Tech. App. 
Atlas Elec. Supply Co. 
Atlas Radio Co. 
Bergmaler Bros. 
Franklin Radio Shop 
J. Gabler 
Globe Radio Shop 
Bfvgrade Elec. Co. 
International Raclin Store 

.T. Kelleher 
Marlen Hdwe. Co. 
Nassau Radio Co. 
Times Sq. Auto Sup. Co. 
Triggers 
Ace Elee. Co. 
A. & P. Radio Co. 
Baker & Taylor Co. 
Borough Elec. Co. 
Combia Elec. Co. 
J. Edelson 
Keystone Battery Service 
S. S. Kresge & Co. 
Langera Radio Store 
A. Marcus 
G. H. Masten & Co. 
Mentz Store 
Milbro Radio & Elee. Co. 
Radio & Mech. Traci. Corp. 
Radio Parlor 
Radiophone Equip. Co. 
Rialto Eler. Shop 
St. Marks Radio Co. 
K. R. Schuhstrom 
F. E. Silverman 
Woelfer 
M. Worksman 
Perfection Radio 
Cortlandt Radio 

Jame.; Gear 
A. J. Goldman 
T. Eaton & Co. 
Progressive Book Store 
S. Astor 
M. & T. Elec, Co. 
Borough Elec. Co. 
Marvel Elec. Sup. Co. 
O. R. R. 
A. E. Zimmerman 
Sam Astor 
Davidson Radio Co. 
Van Auto Supply l'o. 
Mogul Elec. Co. 
Brunswick Supply Co. 
Stuyvesant Radio Co. 
Oscars Radio 
Fordham Sup. Co. 
M. H. Elec. Co. 
The Heights Radio Sup. Co. 
Eclipse Elec. Co. 
Fordham Radio Co. 
Crescent Radio Co. 
Terminal Rad. & Mus. Shop 
(Jolted Anchor Tire Co. 
Inter City Radio Co. 
Josephson 
Redifon Corp. 
Greenwich Radio Co. 
H. Goldstein 
Isador Fajans, Inc. 
Grand Radio 
M. Rubin 
Hannes & Co. 
Madison Hdwe. Store 
American Radio l'o. 
American Elec. Trot. Co. 
Electrical Eng. & Con. Co. 

Niagara Falls, N. Y. 
H. Messersur ith & Sons 

Noristown, Pa. 
E. M. Law 

Oakland. Cal. 
Warner Bros. 
E. M. Sargent Co. 

Omaha, Nebr. 
Wolfe Elec. Co. 

Onset. Mass. 
W. C. Spring 

Passaic, N. J. 
.T. L. David 
Simon Bros. 
Pascale Radio Shop 

Perth Amboy, N. J. 
Smerling, J. 
Amboy Lighting Co. 
Amboy Radio 

Paterson. N. J. 
Federal Radio & Elee. Cn. 

Pawtucket, R. I. 
Delancey Felci, & Co. 

Peoria. III. 
Peoria News Stand 

Philadelphia, Pa. 
Gimbel Bros. 
H. C. Roberts FI. Sup. co. Sayre Level Radio Co. 
Goetz Music Stores 
F. & W. Grand Stores 
E. P. Noll & Co. 
Trilling & Montague 
Neisner Bros. 
Schimmel Elee. Co. 
Radio Sales Co. 
John Wanamaker 

Phoenix. Ariz. 
Nielson Radio Sun. Co. 

Poughkeepsie, N. Y. 
C. P. Raymond 

Pittsburgh, Pa. 
Goldsmith & Son Co. 
Ludwig Hommel & Co. 
Gain -a -Day Elec. Co. 
T.Rirrty mean. Sun. Co. 
Pitts Radio & App. Co. 

TT. S. Radio Co. of Pa. 
Doubleday H111 Co. 

Pittsfield, Mass. 
W. T. Grant Co. 

Plainfield, N. J. 
H. E. Gayle Hdwe. Co. 

Plattsburgh, N. v. 
IT. E. Atwater 

Portland, Me 
Chisholm Bros. 

Portland, Oreg. 
E. L. Knight Co. 
lTycson Elec. Co. 
Hylands Old Book Store 

Pottstown. Pa. 
T. S. Reidenhour & Son 
Pottstown Radio Sup. Co. 

Princeton. N. J. 
Princeton Cycle Shop 

Providence. R. I. 
R. A H. Supply Co. 
t. I. Else. Equip. 

The Shepard Co. 
The Outlet Co. 
Boston Store 

Reading, Pa. 
F. & W. Grand Stores 

Rochester, N. Y. 
Hickson Elec. Co. 
Rochester Elec. Sup. Co. 
Wheeler. Green EL Sup. Co, Eastman Radio Co. 
R. Schmidt & Co. 
E. C. Sykes & Co. 
Neisner Bros. 
Miller Drug & Elec. Co. 

Ridgewood, L. I. 
Ridgenood Radio Shop 

Rock Island. III. 
H. E. Gelhot & Co. 
Beardsley Specialty Co. 
Valle Co. 

St. Joseph, Mo. 
Empire Elec. Co. 
klannschrecks Bonk Stores 

St. Louis, Mo. 
The Bellwood Co. 
Linie Elec. Supply Co. Foster Rook & Cigar Co. 

St. Paul, Minn. 
North -West Elec. Eq. Co. Premier Radio Mfg. Co. Pioneer Elec. Co. 
St. Paul Book & Sta. Co. Crist Book Shop 

San Francisco, Cal. 
Richter, Con ad 

Schenectady, N. Y. 
Albony St. Radio Store 

Seattle, Wash. 
F. B. Wilson 

Stamford, Conn. 
A rthora 

Stillwater, Okla. 
Stillwater Elec. Shop 

Syracuse, N. Y. 
Grant's Alexander Sons 
Hughes Radio Corp. 
M. H. Salmon Elec. Co. 

Toledo, O. 
Koehler Radio Co. 
W. J. Nagel Elec. Co. 

Toronto, Ont., Can. 
H. M. Kipp 
T. Eaton & Co. 

Trenton, N. J. 
Fleron & Son, Inc. 
Radio Chain Stores 

Troy, N. Y. 
L. H. Cooper & Son 

Tyler, Tex. 
R. E. Bryan 

Union Hill, N. J. 
N. W. Friedman 

Uniontown, Pa. 
Frederick Piano Co.. W. F. 

Utica. N. Y. 
Dent, Co., M. F. 
Olds Book Store 
Utica Elec. App. Co. 
['tira Elee. Sup. Co., Inc. 

Waco, Tex. 
Jackson's Radio Eng. tab. 

Washington. D. C. 
Continental Elec. & Sup. Co. 
Radio Auto Sup. Co. 

Wartertown, Wis. 
D. & F. Kesel Co. 

Watertown, N. Y. 
F. A. Empsall & Co. 

W. Hoboken, N. J. 
The 'Torero Exchange 

W. New York. N. J. 
W. N. Y. Hernco 

Wheeling, W. Va. 
Gee Electric Co. 

Wapakoneta, Ohio 
Heine & Nagel Elec. Co. 

Waupaca, Wis. 
Waupaca Radio Sales Co. 

Wausau, Wis. 
Janke. Kurth Co. 

Wiikes- Barre. Pa. 
Foster Radio & Elec. Co. 

Wilmington, Del. 
L. P. Moore 
Wilmington Elee. Spec. Co. 

Worcester. Mass. 
Nelsner Bros, 

Williamsport. Pa. 
Wilhelm Book Store 

Yonkers, N. Y. 
Knepfer, F. 
Westchester Elec. Eq. Co. 

York, Nebr. 
Bullocks 

Youngstown. Ohio 
Robert F. Phillips 

Order direct from these dealers. If your dealer can- 
not supply you, send us his name and address 

233 Fulton Street, New York City 
Publishers of Consolidated Patterns 

.Vales 9QenIs for E. I. Co. Books 
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"Itecäd'ein' 
Binding Posts 

With Knobs 
That Won't Come Off 
Anyone can "read 'em." AH 

popular styles- Antenna, Ground. 
nines, A and B Battery plus and 
minus -abbreviations of different 
names engraved on knobs. Ask 
your dealer for "Read 'em" -the 
kind for real Radio fans. If your 
dealer does not have them -write 
direct. 

The Marshall -Gerken Co. 
Manufacturers 

Dept. G. Toledo, Ohio 

RADIO CATALOG 
CONTAINING 

LATEST HOOK - UPS 
14 Up -to -Date Hook -ups and List of 

STANDARD QUALITY PARTS 
AT REDUCED PRICES 

SEND 1Oc. TO COVER COST OF MAILING 

SERVICE AND QUALITY GOODS 
BUILT THIS HOUSE 

GREAT LAKES RADIO CO. 
136 W. LAKE ST., Dept. S, CHICAGO, ILL. 

/ it7al','.'lI!/ff/ -rr1 i,.i_r iLl 
Here'syouropportunity. Radio needs 
you. Win success in this fascinating field_ 

Trained men in demand at highest salaries. 
Learn at home, in your spare time. 

Be a Radio Expert 
I will train you quickly and easily, to design - 
construct, install, operate. repair. maintain, and. 
sell all forms of Radio apparatus. My new methods 
are the most successful in existence. Learnto earn. 

$1,800 to $10,000 a Year 
FREEWonderful, home -construction. tube 

receiving Bet, of latest design_ 
Writefor' Radio Facts" free. Engineer Mohauptt, 

American Electrical Association 
Dept. 610 4513 Ravenswood Ave., Chicago 

At the low prices shown below you get the efficiency 
of sets costing three times as much. 
These radio frequency receivers -Pick up stations over 
1500 miles away under good conditions- everywhere. 
Operate either on DRY CELLS or storage battery. 
Cabinets of solid mahogany and workmanship the 
finest throughout. Order direct or send for bulletin. 
Two tube outfit. as shown above, headphones only $29.50 
Four tube outfit for loudspeaker or headphones 54.50 

DEALERS- AGENTS 
Write for proposition quickly -its a winner. 

T`Hs, MIDWEST RADIO CQMPANY 
a09 7Ctaie St. Cincinnati, Ohio 

6111- 

NC AMMO NC 

CUSHION 

RADIO FANS 
Rejoice when using these 
pneumatic phone cush- 
ions. They gently hug 
the ears, shutting out ell 
room noises. Fits any 
type headset Money back 
guarantee if 
you are not 

satisfied 

FANS Bargains FREE 

SENT 
payhorar 

POSTAGE 

FREE 

00 

PR 

RADIO BARGAINS 
17 N. Lilt N.vLLR ST.- CHICAGO 

PROTECT YOUR TUBES 
Trade -var. Mark *bjt1bo - 

Stop Howling, Prevent Eleetro- Static 
coupling. Make DX Tuning easy, and 
protect tubes from damage. 

Shipped direct from our labora- 
tories prepaid on receipt of $1.00 or 
C.O.D., $1.15. 

Orange Research Laboratories 
41 N. 16th Dept. 12 East Orange, N. I. 

Ç Arouand theUiive se 
(Continued front page 613) 

forever in motion at exactly its original 
rate. Thus, whatever force was applied to 
the vehicle must accelerate its rate of speed 
indefinitely. 

The entire Solar System now lay above 
them, and thus the combined repellent force 
of all its Planets and its Sun could be used. 
This, with the attractive force of all the 
countless gigantic Stars that lay below, 
Sir Isaac was confident would cause them to 
fall into the void of Space with tremendous 
velocity -a velocity that had no limit ex- 
cept the time allowed for acceleration. 

Haste was needed, and now, for the first 
time since leaving the Earth, Sir Isaac used 
almost all the total force at his command. 
They had left the vicinity of Neptune about 
8 P. M. At midnight, just when the sleepy 
Ameena was about to retire, Sir Isaac looked 
up from the most complicated calculation he 
had so far made. 
SPEEDING THROUGH SPACE AT 200,000 

MILES PER SECOND 
"Our velocity is now approximately two 

hundred thousand miles a second," he an- 
nounced triumphantly. 

"Thousand !" Tubby exclaimed in dismay. 
"We was goin' in millions this afternoon!" 

"I said a second," Sir Isaac returned. "We 
did attain -at one short period last night - 
about a hundred million miles an hour. But 
I cut it down at once. This is per second - 
not per hour." 

"Oh," said Tubby with relief. "How 
much is that a hour ?" 

"About seven hundred and twenty mil - 
lion -that is to say, seven times our former 
maximum." 

This was joyful news indeed; but Sir 
Isaac's next words dispelled the joy com- 
pletely. 

"At this rate," he added. "we should reach 
Alpha Centauri in about four years!" 

And in fifty -two days Mars would de- 
stroy the Earth unless they were hack there 
to prevent it! 

"But -but then -" Tubby protested. Sir 
Isaac's quiet smile stopped him. 

"You need not worry over that," he said. 
"There are many forces acting upon us 
which you do not understand. The acceler- 
ation of a falling body is in astounding ratio 
-especially when it has an additional repel- 
lent force above it. . . . I've told you 
that before. Wait until tomorrow -then we 
shall see." 

There followed a somewhat lengthy si- 
lence. 

"Say, perfessor," Tubby began finally, 
"ain't this kind of re -mark -able -this extra 
speedy travelin' ?" 

Sir Isaac looked up from his mathematics. 
"My dear fellow, I do suppose these Astro- 
nomical figures confuse you. I've already 
tried to explain -" 

"No -I mean, us rein' able to go so fast." 
Sir Isaac laid aside his pencil, and frowned. 

"I see nothing extraordinary in it. Your 
mind is still in its Earth -rut. You must get 
out of that line of thinking." 

"I will," Tubby declared humbly. "Only 
tell me how to." 

Sir Isaac's good nature returned, promptly 
as usual. He laughed. 

"You must understand that on Earth you 
have always been dealing -personally, I 
mean.- with mileage the longest distance of 
which is the circumference of the Earth - 
25,000 miles. All your life you have been a 
little ant, chained down by gravity. Natur- 
ally, for you, motion has had a very narrow 
meaning. Your own motion, in relation to 
the ground beneath you, is all your mind 
daily recognized. That, for you, was the 
standard of motion. 

"But, my dear friend, that is not really 
motion at all. You were like an ant, crawl- 
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Wins a Welcome 
You are welcome everywhere with a sweet - 
toned Buescher Saxophone. It is an infal- 
lible key to social popularity. 
Everyone has a perfectly normal desire to 
produce music, yet most people have not 
the time nor patience to become a musician. 

See How Easy It Is 
Bùt a Buescher Saxophone is different. It 
looks complicated, but it is really very easy 
to play. 
With the aid of the first three lessons, 
which are sent free (upon request) with 
each new Saxophone, the scale can be 
mastered in an hour ; in a few weeks you 
can be playing popular music. Practice is 
a pleasure because you learn so quickly. 
You can take your place in a band within 
90 days, if you so desire. 

TRUE - TONE 
SAXOPHONE 

For Bands and Orchestras, for church and lodge, 
and school musical affairs. for social and home en- 
tertainment, the Saxophone is the most popular in- 
strument and one of the most beautiful. A good 
Saxophone player is always popular socially and 
enjoys many opportunities to earn motley. Saxo- 
phone players are always in demand for dance 
orchestras. .Every town should have a Saxophone 
quartette or orchestra. (17) 

Try It In Your Own Home 
-You may order any Buescher Saxophone, Cornet, 
Trumpet, Tronibone or other Band or Orchestral 
Instrument and try it six days in your own home. 
without obligation. Easy terms of payment may 
be arranged if preferred. Mention the instrument 
interested in and a complete catalog will be mailed 
free. 

Buescher -Grand Trumpet 

Especially easy to blow, 
with an improved bore and 
new proportions. With the 
mute in, it blows so softly and sweetly that prac- 
tice never annoys. A splendid home instrument. 

Free Saxophone Book 
We have prepared a very interesting book on the 
history and development of the Saxophone. It tells 
which saxophone takes violin, 'cello and bass parts 
and many other things you would like to know. 
Also illustrates first lesson. Every music lover 
should have a copy. It is sent free on request. Just 
send your name for a copy. 
BUESCHER BAND INSTRUMENT CO. 

Everything in Band and Orchestra Instruments 
6017 Buescher Block Elkhart, Indiana 

Buescher Band Instrument Co. 
6017 Buescher Block, Elkhart, led. 

Gentlemen: 
I am interested in the instrument checked below: 

Saxophone.. .. Cornet.... Trombone.... Trumpet.... 

(Mention other instrument interested in) 

Name 

Street Address 
- 

- 

Town State 
L----- ---- -- --.,e 
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ing around the narrow limits of its little 
world. How can you expect an ant to un- derstand, or to fathom the velocity of an airplane, or a rifle bullet, which covers in 

a fraction of a second, a space -a distance-. 
equal to the entire known world of the ant ?" Sir Isaac was gradually warming up. 

"You call that motion. On the other hand, though you did not know it, perhaps, both 
you and the ant have always been moving 
with great rapidity. For instance, the ro- tation of the Earth on its axis, if you hap- pened to be on the Equator, would carry you around a circle of 24,000 miles in one day - every day. That is a thousand miles an hour. Added to that, the Earth also moves around in its orbit some 66,000 miles an hour. Still more than that, the Sun drags the Earth along at about 36,000 miles an hour. This motion of the Sun can only, be calculated by its relation to the other Stars. And, so far as I know, the whole Universe may be hurtling through Space a thousand times that fast. In fact, I think it is. And still more than that probably Space itself 

Is moving -a million times faster than every- thing else. . . . But that you cannot un- derstand yet. . . . I'll explain that to ' ou later." 
"Tell me more," Tubby murmured des- perately. 
"Well." said Sir Isaac, "in Space you see, all Earthly ideas of motion must be recon- structed. We are now a Celestial body our- selves- obeying all the laws of Celestial Me- chanics-a little world all our own -a world of three inhabitants." 
It was an interesting thought ; it aroused in Tubby a sudden patriotism for the ve- hicle and its welfare. 
Sir Isaac went on quietly and earnestly: 
"Some of the Stars are drifting at the rate of 250 miles a second. Drifting -you understand. But we are not drifting, we are falling- pulled down by attraction from below and pushed down by repulsion from above. Is it any wonder then -after falling freely for millions of miles, and with such a constant, tremendous impulse -that we should attain an enormous velocity ?" Both Tubby and Ameena admitted the rea- sonableness of this. Motion, as Sir Isaac so clearly pointed out, depended entirely upon the motion of something else with which you compared it. 

Tubby 
so 

said finally. "But you got oeget to sed to thinkin' about it." 
Sir Isaac smiled, and turned to the tired girl. "Hadn't you better run along to bed, Ameena ?" 
Tubby escorted her to the foot of the stairs. As he parted with her for the night, she said softly: 
"Do not worry, Tubby dear. We shall succeed -I know it." 
With a radiant smile she kissed him good- night and darted up the stairs. For an hour thereafter Sir Isaac's figures fell upon deaf ears ; the memory of Ameena's beautiful face and the tenderness in her voice -at- tributes that had all the inherited intensity of hundreds of Venus -women ancestors be- hind them -absorbed Tubby's entire con- sciousness. 
During the night, Tubby and Sir Isaac alternated keeping watch, though as usual Tubby did most of the sleeping. Poor Sir Isaac was getting thinner than ever ; but his wonderful courage and vitality held him up. He was almost always either working with his calculations, or using some of the many scientific instruments with which the room was equipped; and, for diversion, writ- ing his manuscript, which hourly grew in bulk. 

THE PROFESSOR WRITES A NARRATIVE 
OF THE TRIP 

He was engaged in this latter occupation 
the following morning after breakfast, when 
Ameena, coming in from washing the break- 

MARKO BATTERY 
90 :1MP. MRS. 

IN RUBBERLITH CASE 
Highly Ornamental As Well As Efficient 

'l'he Rubberlith case is a composition case with a 
high gloss givingthe.appearance of ebony. It is motild- 
ed in one piece, including: handles and cells -no jars to 
break -and ; is, practically indestructible. A worthy 
addition to your set. 

ALL SIZES, FROM 2 VOLT BATTERIES UP, CARRIED IN MAHOGANY FINISH CASES 

SOLD BY 
MANHATTAN ELECTRICAL SUPPLY CO., 17 Park Place, New York, N. Y. STANLEY & PATTERSON, 23 Murray St., New York, N. Y. J. H. BUNNELL Sr CO., 32 Park Place, New York, N. Y. PACENT ELECTRIC CO., 22 Park Place, New York, N. Y. 

ALSO RADIO SUPPLY STORES AND Al I, MARKO SERVICE STATIONS 

MADE BY 

MARKO STORAGE BATTERY CO. 
1402 ATLANTIC AVENUE, BROOKLYN, N. Y. 

Branch, Jefferson at Bedford Ave Brooklyn, N. Y. 210 W. 54th St., New York, N. Y. 
WE ARE EXHIBITING AT GRAND CENTRAL PALACE, NEW YORK, OCTOBER 6.13 
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OMNIGRAPH MFG. CO. 22 Hudson St., NEW YORK , 

ELECTRIC LITE 
OUTFIT For Only 
Install the Midget Marvel lighting 
outflt and enjoy electric light for 
only a few cents a day. No muss or 
bother, just snap the switch and 
you get a dazzling flood of bril- liant white electric líghL Just the thing for bedroom, garage and 
porch illumination. It spreads a 
soft clear glow everywhere. Can- 
not blow out or go out suddenly.lu 
Anyone can install it in 30 min- 
utes with hammer and screw? driver. No 'license or special 
knowledge of electricity necessary. 
No matter how far you are from a power plant this amaz- ing new discovery gives you electric light at the touch of the switch. Thousands of satisfied users everywhere. No electricity necessary for Recharging Battery, you charge and recharge your battery yourself right at home with a harmless loo powder obtained direct from your druggist. An outfit that will last for many years. Complete lighting outfit ready to install, shipped Postpaid 
anywhere for only $2. Consisting of 50 feet copper wire, insulated staples, snap switch; completely wired drop light fixture with shade, guaranteed Mazda lamp, bat- tery system. battery charger and complete instructions for installing and recharging your 'battery at home, with ordinary use ono 10e charge supplies light from 7 to 10 
days. No circulars or C. O. Ds. Money -bank- instantly 
and without question it not more than delighted Ref. 
Ogden Ave. State . Bank of Chicago. 

S. IRVING ELECTRIC CO., 
1636 S. Lawndale Ave. Chicago, Ill. 
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ARMY 
Used by French 
During World War 
Buy direct from sole U. S. 
importers and SAVE on this 
GENUINE ASTRA AUTOMATIC 
Your chance to have the finest European pistol- - the equal of any similar American gun --at about 
I5 the price. Order direct at these special prices. 
$7.75 25 calibre -7 Shot --C. O. Q. Automatic. 8.95 25 calibre -7 shot -Astra Automatic. 9.96 25 
10.96 32 calibre 110 with 

extra magazine. 16.96 32 -20 and 38 cal. swing -out eyl. revolvers. 
We guarantee every gun against defective work- manship; brand new; of Drop Forged Steel Through. out. Before buying any weapon INSIST ou this guarantee- SEND NO MONEY unless you wish. State model desired -pay postman on delivery plus postage. Satisfaction guaranteed or money re- funded. Write for new firearms catalogue. 

CALIFORNIA TRADING CO. 
Dopt. 2510. Terminal Bldg., Los Angeles, Cal. 
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fast dishes, timidly asked him what he was 
writing. He looked up to her with tired 
eyes as she and Tubby, with arms around 
each other, stood beside him. 

"I am writing a scientific narrative which 
I think I shall call 'Around the Universe'," 
he said quietly. 

Ameena clapped her hands. "Oh, isn't 
that fine? All about our trip! Will you 
publish it on your Earth? Everyone will 
love to read about all these wonderful things. 
won't they ?" 

Sir Isaac's smile was very gentle, slightly 
cynical. 

"My clear child," he said, "you do not 
understand human nature. People may con- 
descend to read what we have done, but do 
you think they will believe it ?" 

"But, of course, they must," the girl 
cried. "Is it not actually happening to us ?" 

Sir Isaac sighed. "It is, most certainly. 
But people are so skeptical. They do not 
even believe that Jupiter is habitable. They 
will think I made it all up -treat it as a joke. 
All my scientific data -my personal obser- 
vations -the most wonderful Astronomi- 
cal-" 

"Let 'em go to blazes," Tubby put in fierc- 
ly. "We'll give it to Venus. If them Earth - 
people ain't got no more sense than -" 

"But first we must save the Earth -people, 
or those terrible Martians will destroy them," 
reminded Ameena. 

Tubby sobered. "That's so." Another 
thought struck him. "We'll save all them 
Earth- people from gettin' murdered -an' 
then they'll laugh at us for tellin' them how 
we did it ! That's gratitude for you ! That's 

Ameena kissed him gently. "Never mind, 
Tubby. We shall do what we can -for the 
sake of humanity- without hope of reward." 

Sir Isaac, practical as always, remarked 
somewhat cynically : 

"To accomplish that, we must have help. 
We must find some other humans in this 
Universe as unselfish as ourselves. Can we 
do that? I doubt it." 

"You are extreme, Sir Isaac," Ameena 
said. "On your Earth, when you have had 
war, have not Nations aided each other ?" 

"Yes," he answered. "But only for their 
own interest -for their own defense. I can- 
not recall a single instance of real unselfish- 
ness. Yes, I think there were two. A few 
years ago there was a little Nation -" 

"A little Nation!" Tubby exclaimed. "Say. 
maybe that's the answer ! Maybe we was 
wrong to pass up all them little Planets he- 
tween Mars and Jupiter !" 

"I thought of that," Sir Isaac responded. 
"A small Nation or a world, I think, is more 
likely to he completely unselfish. I don't 
know why it should be so -but it seems to 
be. There are Ceres, Juno, Pallas -many 
Minor Planets -and we ignored them all." He 
shrugged. "You see, a little world, however 
willing, would be powerless to help us mate- 
rially anyway -even if they wanted to. That 
is why I did not consider them." 

The train of thought which this conversa- 
tion brought to Sir Isaac worried him af- 
terward very considerably. In drawing an 
analogy between individual Nations and 
Planets, it became perfectly clear that to ask 
aid of any Nation is a very different matter 
from going to another world. Nations on the 
same Planet have infinitely diversified inter- 
ests interwoven. War comes. However un- 
selfish a Nation may appear -may in fact 
really and sincerely in its heart feel itself 
to be -it cannot.by the very nature of things. 
be wholly detached. But go to another Plan- 
et. The detachment is complete. Then -and 
then only -can you put the real test of altru- 
ism. 

Thus the identical attitudes of the people of the Light Country of Mercury, and of Venus, and Jupiter, while they cannot be condoned, at least can be understood. And following this train of thought, as Sir Isaac 
(Continued on page 619) 
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Nothing speaks so eloquently of HOMCHARGER satisfaction as the fact that 
thru sheer merit alone it has become the standard by which all other battery 
chargers are judged. Over 125,000 HOMCHARGERS already in use offer the 
most convincing proof that it is the most efficient, economical and fool -proof 
battery charger at any price. 
A NEW TRADE -MARK FOR A TRIED AND 

PROVEN PRODUCT 
Its phenomenal success has led to the introduction 
of many inferior and make -shift imitations. To 
insure our reputation and protect the buying 
public against substitution, the Radio De Luxe 
HOMCHARGER henceforth will be sold under a 
new Trade -Mark, viz.: 

GO S AL 

HO ER 
Retaining the same fundamentally correct oper- 
ating principle and beautiful appearance of our 
Radio De Luxe model. it is a step nearer ultimate 
perfection through adoption of several construction 
refinements dictated by the policy of Progress. 

HOMCHARGER'S 10 POINTS OF 
SUPERIORITY 

1. Simple -Only one moving and wearing part, 
replaceable after thousands of hours use for 
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any bulb or liquid type rectifier. Will charge 
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machine. 

4. Clean -No expensive bulbs to break or acids 
to spill or replace. No acid fumes. Charges 
without muss, fuss or 1- other. 

5. Dependable - Tungsten contacts insure con- 
tinuous operation -prevent sticking and stop- 
ping. 

6. Fool- Proof--Can be operated by anyone. 
Attach to lamp socket and connect battery 
either way, it will always charge. High -grade 
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7. Safe -No danger of shock or fire. Tested and 
approved by Fire Insurance Underwriters 
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overheat or injure battery. 
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9. Unqualifiedly Guaranteed. 
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FREE BROADCASTING LIST. Send to- 
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Seal Horn charger. 

DEALERS! JOBBERS! 
GOLD SEAL HOMCHARGERS will outsell any other radio device this season. "GOLD SEAL 
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operate with the Trade in making this a "HOMCHARGER Year." Send for your copy and Trade 
Discounts, TODAY. 
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on the carton as wel I as the nameplate. 

74eAutomatic Electrical DevicesCo., 116 West Third St., Cincinnati3O. 
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( Patent Pending) 
THE PERFECT SYNTHETIC CRYSTAL DETECTOR 
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Guaranteed Mounted J 
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The Complete Book of 
Ale Rodin eta Information 

PRICE POSTPAID 
PRACTICAL ELECTRICS COMPANY 

RADIO FOR ALL 
By H. GERNSBACK 

Editor "Radio News," 'Science and 
Invention" and "Practical Electrics" 

With over 130 illustrations and diagrams, and 12 
photographs, 300 pages, sire 8%" x 5% ". 

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 aim of this book is to have all the data and information that the beginner will need from 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 more experienced amateur. Half a dozen books In one. 

For the Beginner. 
The theory of radio carefully explained with drawings. Description of and instruction for operating instruments of receiving and sending sets, with all picture diagrams of the wiring of the apparatus. 
How to make your own 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 sharply and eliminate interference from other stations. 
How to protect your set from lightning and the laws regarding installation. Explanation of time and weather signals. 

For the More Experienced Amateur. 
How to make a practical vacuum tube detector, two stage amplifier set costing less than $50.00. that will work. 
How the radio compass works. 
All about underground aerials, loop aerials and directional aerials. Formulae for finding wave length; miscellaneous formulae for finding capacity of condenser and othe,, instruments. Tables of wire resistances, ware lengths and their corresponding frequencies. approximate wave lengths for different aerials, tuning coil data, anti much more invaluable in- formation. 

Special Features. 
Lists of all the broadcasting stations in the United States and Canada for concerts, time Signals. weather reports, press, stock market reports, eto., with their call, wave length and time of sending. 
Detailed description of Washington weather signals and their translation. Description of a modern broadcasting station and its operation. Large map showing location of all U. S. radio telephone broadcasting stations suitable for hanging up in radio room. 
Collection of miscellaneous radio information for the amateur. 

In Other Words. 
The information that you ordinarily have to dig out of government publications, text -books. pamphlets, etc., is handily combined in this one book. 

:: :: 53 PARK PLACE, NEW YORK CITY 

Each a Leader In Its Field 
-=' Science & Invention 

Is one of the most interesting magazines published. 
It is more interesting than fiction. 

It is profusely illustrated and covers in word' and 
picture the latest achievements in the sciences -in In- 
vention, Astronomy, Physics, Chemistry, Electrics, Me- 
chanics, etc. 

It has a large section devoted exclusively to Radio. 
SCIENCE & INVENTION has the distinction of 

being more often quoted than any other magazine in 
the world. 

More than 100 large pages -with over 300 illustra- 
tions, drawings, etc. 

Special prize contests are offered each month. 
On all newsstands, 25c a copy. 
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Radio News 
"The 100 Per Cent Wireless Magazine" 

The Largest Radio Magazine in the World 
Is read by more than a million Radio enthusiasts 

each month. 
Its position as the leader of all Radio publications is 

universally recognized by dealers, radio manufacturers 
and every branch of the radio industry and its pages 
reflect their confidence. 

RADIO NEWS contains more articles by Radio Ex- 
perts -more specific information -detailed drawings - 
illustrations and news -than is published in any other 
magaa ine. 

More than 200 large pages monthly. Profusely illus- 
trated. 

On all newsstands, 25c a copy. 

Experimenter Publishing Co., Inc., 53 Park Place, 

Subscription 
Science & Inventionl 

Radio News 
I 

(Add 50c to the cost 
of each magazine 

for Canada or 
Foreign) 

Prices 
One Year 

12 Issues 
$2.50 
Each 

FREE PRESENTS FOR 
SUBSCRIPTION 

RAISERS. 

Write for our 
Premium Catalog 

containing valuable 
rewards given away 

FREE. 

Premium Dept. 
Experimenter Pub. Co. 

53 Park Place, N. Y. 

New York,N. Y. 
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Around the 
Universe 

(Continued from page 617) 

did that morning while he sat staring with 
unseeing eyes at his neglected manuscript, 
an additionally disturbing conclusion was in- 
evitable. 

All the Planets the voyagers had so far im- 
portuned, belonged to the Solar System. To 
some extent, therefore, their theoretical in- 
terests were mutual. And, if Mercury. Ve- 
nus and Jupiter were willing to stand by 
and see the War Lords of Mars overrun the 
Earth, how. much more likely were worlds 
far outside the Solar System to adopt a sim- 
ilar attitude? Sir Isaac pondered this, un- 
til at last he began to realize how inevitable 
would be their rebuff, no matter where in 
the Universe they went. 

Noon came. Sir Isaac ate moodily, then 
went hack to the instrument room and his 
gloomy reverie. Ameena put the kitchen in 
order with Tubby's help. after which the two 
young people sat in the store -room, Ameena 
strumming her lyre and Tubby singing with 
enthusiastic abandon. 

It finally became too much for Sir Isaac's 
overwrought nerves. 

"Won't you please stop?" he called queru- 
lously. "I can't stand that infernal noise 
when I'm thinking." 

They stopped obediently ; and a moment 
later joined Sir Isaac. 

"How we makin' out perfessor ?" Tubby 
asked timidly. "We're sorry we disturbed 
you -this here house is so awful quiet." 

Sir Isaac was never one to hold rancor. 
SPEEDING ON AT 45 MILLION MILES PER 

SECOND 
"We are doing very nicely. Our per sec- 

ond velocity now is approximately 45 million 
miles. At this rate we would reach Alpha 
Centauri in about six days. I shall, however, 
do much better than that -our rate of accel- 
eration is quite satisfactory." 

But Sir Isaac only shook his head and went 
back to his reverie. 

It was a futile thing -Sir Isaac smiled cyn- 
ically to himself as he thought of it. The 
Stars themselves would not be inhabited 
since they were blazing Suns. Hope only 
remained with their individual Planets ; and 
to locate these Planets and land upon them 
would consume much more time than the 
meagre 51 days of grace that were left. 

A very real problem of Celestial Mechan- 
ics showed Sir Isaac the mathematical im- 
possibility of landing upon more than two or 
three additional Planets at the most, in such 
a time. The vehicle, during these many hours 
that Sir Isaac had remained lost in thought. 
had accelerated to a velocity of some two 
hundred million miles a second -enough to 
take it far beyond Alpha Centauri in a very 
few days -especially since the acceleration 
was constantly progressing. But more than 
twenty -four hours had been consumed in at- 
taining this velocity ; and to check it entirely 
under similar conditions would require an 
equal length of time. But' suppose Alpha 
Centauri had no planets ? Or sup- 
pose the Planets were not inhabited ? To 
go to the next nearest Star would require 
many days more -a still higher velocity -a 
still greater loss of time in starting and stop- 
ping. And then the actual time necessary 
to land upon a Planet -the slow descent 
through its atmosphere -the ascent, and 
hours afterward proceeding at a snail's pace 
such as they had used within the Solar Sys- 
tem! No, it was impossible. A year would 
he required to make any extended explora- 
tion-a year at the very least. 

"I will figure it out," he muttered grimly. 
"The most delicate, abstruse mathematical 
problem ever attempted ! But it can be 
solved -and I will -I must -solve it. 

(To be Continued.) 
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RADIOOEIVI 
The Dollar 

Radio Receiving Set 
The Simplest Radio Outfit Made 
-Yet as Practical as the Most 

Expensive! 
You need know absolutely nothing about wire- 
less to operate and enjoy the RADIOGEM. It 
is so sturdy, so simply constructed that it is 
small wonder radio engineers who have tested 
it have pronounced the RADIOGEM a brilliant 
achievement. The RADIOGEM is a crystal 
radio receiving set for everyone at a price any- 
one can afford. 

Why The RADIOGEM Can Be 
Sold For Only $1 

Here's the secret: The RADIOGEM Construc- 
tion eliminates all unnecessary trimmings, cab- 
inets and the like, which do not play any part 
in the operation of a set. You receive the 
RADIOGEM unassembled, together with a 
clearly written instruction book, which shows 
you how to quickly and easily construct the set, 
using only your hands and a scissor. The out- 
fit comprises all the necessary wire. contact 
points, detector mineral, tube on which to wind 
the coil, etc., etc. The instruction book ex- 
plains simply and completely the principles of 
radio and its graphic illustrations make the as- 
sembling of the RADIOGEM real fun. Re- 
member the RADIOGEM is a proven. practical 
radio receiving set and will do anything the 
most expensive crystal set will do. 

The RADIOGEM is the Prize 
Winner of the Age 

Out of hundreds of radio models submitted re- 
cently in a great nation -wide contest, radio en- 
gineers, the judges, unanimously chose the 
RADIOGEM as the winner -the simplest radio - 
receiving set made! And the RADIOGEM 
costs you nothing to operate; no form of local 
electricity is required. 

Sent Postage Prepaid on receipt of $1 
-stamps, money -order or check. 

Order Your Radiogetn To-day - 
or send for Free Descriptive 

Circular 

DEALERS 
fhe RADIOGEM is the wonder item 

of the radio age. It is storming the 
country, for the RADIOGEM'S price is 
so low everyone is able to buy one. 
Write immediately for full particulars 
before that shop across the street beats 
you to it. 

\`The RADIOGEM 
CORPORATION 

56.S -WEST RROAnwAY 
NEW YORK CITY 

Hear the programs of the Broadcasting 
Stations on the RADIOGEM 

$without 
P or 
AERIAL 

(Patent Pending) 

What They Say About RADIOGEM 
I an) enclosing herewith $1.00 to pay for the Radio - 
gem. I bad it carefully wound by our wireless 
operator and land that it works beautifully -fully 
as good as any crystal set we know of. 

Itadiogem received. which we assembled and were 
very much astonished at results obtained and the 
clearness and volume of tone produced. 

The greatest distances I heard on one of your sets 
i.. 1000 miles. having heard WGY at Schenectady, 
N. Y. I think your set is the best I have ever sold 
at any price. 
On an aerial 150 feet long and 20 high one of my 
customers has heard WOC and WITH, KSD, WMC 
on one of your sets using a Peerless headset. 

Herewith P.0.54.O. amt. $1.00 for another "RA- 
DIOGEM." The one received is O.K. Placed 
about 15 ft. of picture cord under front porch and 
grounded to a gas meter, and heard the Sacramento 
Bee and Sacramento Broadcasting Union much bet- 
ter than with my large crystal set. 

Your RADIOGEM RECEIVER is a wonder. I have 
received every station in Philadelphia with it much 
louder than with a high -priced crystal set. 

Your two Radlogem sets received last night, and 
one was wired up for testing. WOC is about e0 
miles away, and their signals could be heard with 
headphones on table. After they quit KYW at 
Chicago about 170 miles east was heard. Every 
word could be plainly heard here. WMC at Mem- 
phis, Tenn.. could also be easily heard and under- 
stood. 
We find that this set does a great deal more than 
you claim for it. We took WEAR on our audlon set 
last night; this being the Baltimore American 
Broadcasting station. and then cot in the Radio - 
gem and got excellent results. After the Balti- 
more concert was over, we continued to use the 
audion set and about ten o'clock were listening to 
WEAF -New York -and s little later we discon- 
nected the audion set entirely and hooked up the 
Radiegem, very clearly bearing both piano music 
;mil announcement of name of station and its loca- 
tion. 
You claim a radius of 20 miles over your "Radio - 
gem" is sometimes a possibility. You should ad- 
here to the truth. I constructed one for my mother. 
installed it with an aerial, and she listens not once 
in a while, but at her will, to Schenectady, New- 
ark, New York. or Providence, R. I., and her home 
is Attleboro, Mass. f can't give your net too much 
praise. 

(Names and Addresses on Request) 
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PERFECT CONNECTIONS 
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Fahnestock Patent 

Wire Terminal 
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Vibration 
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Opportunity Ad -lets 
YOTT will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether ,upplies, 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 December issue must reach us not later than October 15. 

The Circulation of Science and Invention is over 160,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y. 

Agents Wanted 

Agents -Best seller; Jem Rubber Repair for tires and 
tubes; supersedes vulcanization at a saving of over 800 per 
cent; put it on cold. It vulcanizes itself in two minutes, 
and Is guaranteed to last the life of the tire or tube; sells 
to every auto owner and accessory dealer. For particulars 
how to make big money and free sample, address Amazon 
Rubber Co., Dept. 001, Philadelphia, l'a. 

Big money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. Ten 
ornera daily easy. Write for particulars and free samples. 
American Monogram Co., Dept. 71, East Orange, N. J. 

Make $25 to $50 week representing Chows' Famous Phila- 
delphia Hosiery, direct from mill -for men, women, children. 
Every pair guaranteed. Prices that win. Free book "How 
to Start" tells the story. George Claws Company, Desk 27. 
Philadelphia, Pa. 

Success in Business and Personal Affairs! Read character 
by handwriting and features. Conlin System. Low price 
for entire course. Write. H. E. Conlin, Dept. G, 21 St. 
John's Place, Buffalo, N. Y. 

Men's Shirts. Easy to sell. Big demand everywhere. 
Make $15.00 dally. Undersell stores. Complete line. Ex- 
clusive patterns. Free samples. Chicago Shirt Manufac- 
turers, 241 W. VanBuren, Factory, 115. Chicago. 

Wonderful Invention -Eliminates all needles for phono- 
graphs. Saves time and annoyance. Preserves records. 
Lasts for years. 12,000,000 prospects. $15.00 daily. Free 
sample to workers. Everplay, Desk 107, McClurg Bldg.. 
Chicago. 

We want Salesmen and Agents. either whole or side line, 
to sell our low priced radio books to the trade. Excellent 
proposition for live wires. The E. I. Company. Publishers, 
233 Fulton Street, New York City. 

Greatest Sensation! Eleven Piece toilet article set sell- 
ing like blazes at $1.75 with $1.011 dressmakers shears 
free to each customer. Spring rush on. Foster Iteid Co., 
28 Winslow Bldg.. Station C, Chicago. 

Write and learn how to start profitable business without 
capital or experience. Silvering mirrors, refinishing auto 
headlights, tableware, plating. Outfit furnished. Inter- 
national Laboratories, Dept. 25, 309 Fifth Ave., New York. 

Earn big money fast applying gold initials to autos. 
Every owner buys -$1.35 profit on $1.50 sale- particulars 
and samples free. Write quick. Llthogram Co., Dept. 19, 
East Orange, N. J. 

Only one sale a day means $200 per month! Five sales, 
$1,000 per month! Marvelous new adding machine. Retails 
$15. Work equals $350 machine. Adds, 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. 

Big Fast Profits For Agents. Repeater Six Fuse Plugs 
sell on sight wherever there is electricity. Do away with 
lighting troubles. Welcomed everywhere. Get details. 
Sample 25c. Moss- Schury Manufacturing Company, Inc., 
18 -A Detroit, Mich. 

Agents: Big Profits, no competition. Make $1.00 to 
$15.00 daily selling our beautiful Scripture Text Calenders. 
Agents now selling from 10,000 to 50,000 yearly. Write 
now. Messenger Publishing Co., Dept. 141, 314 Nest 
Superior St. , Chicago, Ill. 

$60 -$200 a week. Genuine Gold Letters for store 
windows. Easily applied. Free samples. Liberal offer 
to general agents. Metalle Letter Co., 433 B, North Clark, 
Chicago. 

Sell Madison 'Better Made" Shirts direct from our factory 
to wearer. No coital or experience required. Easily sold. 
Big profits. Write for Free Samples. Madison Mills, 503 
Broadway, New York. 

Agents -$15 a day -Easy, quick Sales -Free Auto -Big 
weekly bonus - $1.50 premium Free to every customer. 
Simply show our Beautiful, 7- piece, Solid Aluminum 
Handle Cutlery Set. Appeals instantly. We deliver and 
collect. Pay daily. New Era Mfg Co., 803 Madison St., 
Dept. 88E, Chicago. 

Agents -Big returns, fast office seller; particulars and 
samples free. One Dip Pen Co., 12 Daily Record Bldg., 
Baltimore, Md. 

Rummage Sales make $50.00 daily. We start you. Rep- 
resentatives wanted everywhere. Wholesale Distributors, 
Dept. 32, 609 Division Street, Chicago. 

Earn Sit daily silvering mirrors. plating and refinishing 
metalware, chandeliers, bedsteads, headlights. Outfits fur- 
nished. N. Decie Laboratories, 1133 Broadway, New York. 

Agents -Our soap and toilet article plan is a wonder; get 
our free sample case offer. Ho- Ro -Co., 119 Locust, St. 
Louis. 

Get our prices on vacuum tube repairs. Good opportunity 
for wide awake boys. Harvard Radio Laboratories, P.O. 
Box 1781, Boston, Mass. 

Agents Wanted -(Continued) 
Tailoring Salesmen. Itiggest producers in the country 

handling our line of guaranteed Virgin -Wool tailor -made 
clothes at one low price of $31.75. We supply finest Sample 
Outfit showing biggest assortment of fabrics, more than 73 
percent of which are fine, firm -weave pure worsteds -just the 
character of goods most men want. We give unequaled serv- 
ice and deliveries and pay big cash profits. There are other 
reasons. Write for then at once. Goodwear Chicago, Inc., 
Dept. 603, Chicago. 

Agents -I am paying $2 an hour taking orders for com- 
plete new line of household necessities. Write quick for 
particulars. Albert Mills, General Manager, 9862 Amer- 
ican Bldg., Cincinnati, Ohio. 

300 Percent Profit: Sells Like Wildfire. Rleanrite, Magic 
Washing Compound. Sample free. Bestever Products Co., 
1945 -D Irving Park, Chicago. 

Live Agents make 510 Day selling Eureka Strainer and 
Splash preventer for every water faucet. Takes on sight. 
Widely advertised and known. Get details today. A. J. 
Seed Filter Co., 73 Franklin, New York. 

Start your own business as our sole agent, selling 100 
famous home products. All or spare time. Dr. Blair 
Laboratories, Dept. 535, Lynchburg, Va. 

Burglar Proof Key Lock. Just out. No competition. 
Self advertises and demonstrates itself. No tools required 
to install. Absolutely guaranteed. Sample 25e. Agents 
wanted. Clinton Supply Co., 1326 Clinton St., Sandusky, 
Ohio. 

300 Percent Profit: Free Auto. Whirlwind Seller. Tre- 
mendous Repeater. Sample Free. Bestever Products Co., 
1943 -K Irving Park, Chicago. 

Agents -Make big money taking orders for Insyde Tyres. 
Positively prevent punctures and blowouts. Double tire 
mileage, any tire, old or new. Old worn out casings give 
3 to 5 thousand miles more service. Use over and over 
again. Low priced. Big demand. One customer brings 
four others. Big money saver. Write for terms. American 
Accessories Co., 11 -684, Cincinnati, Ohio. 

$10 daily silvering mirrors. plating and refinishing lamps, 
reflectors, autos, beds, chandeliers by new method. Outfits 
furnished. Write Gunmetal Co., Ave. D, Decatur, Ill. 
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American Made Toys 

Manufacturers on large scale, also homeworkers, 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 or tools necessary. Thou- 
sands made complete per hour. We buy goods all year and 
pay high prices for finished goods. Cash on 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. 
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Automobiles 

Automobile owners, garagemen, mechanics, send for free 
copy America's popular motor magazine. Contains helpful, 
money- saving articles on repairing, overhauling, ignition, 
carburetors, batteries, etc. Automobile Digest, 541 Butler 
Bldg., Cincinnati. 

Correspondence Courses 

Used correspondence courses bought and sold. Bargain 
catalogue 1000 courses free. Students' Exchange, Dept. 4, 
97 West 42d St., New York. 

Degrees earned by correspondence study in Engineering. 
science, law, theology, medecine, etc. 700 courses. Cata- 
log free. Oriental University, 1702 Oregon Ave., N. W., 
Washington, D. C. 

Dollars Saved. Used eorreapondenee courses of all kinds 
sold. rented and exchanged. List tree. (Courses bought .1 
Lee Mountain. Pisgah, Alabama. 

Books 
Free -Upon request will send you nny literature illustrat- 

ing tho following books. Astrology. Character. Clairvoyance, concentration, Healing. Hypnotism, Magnetism. Medium- ship, Personal Magnetism, Personality. Physiognomy; Sales- manship, Seership, Success, Sex, Will, Yogi Philosophy, (lazing Crystals, etc. A. W. Martens, E.E. 6, Burlington, 
Iowa. 

"Lights, Colors, Tones and Nature's Finer Forces," in- cluding Vibrations; Odic -Auras; Electro-Magnetons, Cold - lights; Radio; Coming Inventions, 270 pages. Satisfaction Guaranteed; $2.00, Circulars Free. Stevens Research Labo- ratories, 242 Powell Street, San Francisco, Calif. 

Perpetual Motion, by Percy Veranee. A history of the efforts to discover same from earliest days to the present. together with a scientific discussion regarding the posil- bility of its ultimate achievement. Profusely illustrated, 
357 pages. Price postpaid, $2.00. The Enlightenment 
Specialty Co., 305 Fourth St., Edwardsville, Ill. 

Diseases and Their Innate Healer. Book 25 cents. 
Arthur Stevens, Wauseon, Ohio. 

Send for New Illustrated Catalog of Books on Mechanical 
Subjects Free. Spon & Chamberlain. 122 S Liberty Street, 
New York. 

Hypnotism -Controls self and others. Wants gratified. 
Ten easy methods, $1.10. "Mindreading" fany distance) 
Wonderful, $1.10. Science Institute, 8E1014 Belmont, 
Ch (cago. 

New Book Chemical Wonders, Secrets and Mysteries, fully 
explained, 10e postpaid. Catalog of Books 2c. Henry S. 
Collins Co., 197 Fulton Street, Brooklyn, N. Y. 

Experimental Electricity Course in 20 Lessons. By 
S. Gernsback and H. W. Secor, E.E. A course of the 
theory and practice of Electricity for the Experimenter. 
Every phase of experimental electricity is treated com- 
prehensively in plain English. New experiments are 
described and explained and nearly every application of 
Electricity in modern life is given. 160 pages -400 Illus- 
trations. Flexible cloth cover. 75e. postpaid. Stiff cloth 
cover, $1.25 postpaid. Experimenter Publishing Co., Book 
Dept., 53 Park Place, New York City. 

The How and Why of Radio Apparatus, by H. W. Secor, 
E. E. This newest book on radio matters fulfills a distinct 
gap in wireless literature in that, while the treatment is 
made as understandable and as free from mathematics as 
possible, it at the some time incorporates a wealth of tech- 
nique and instruction for the Radio Amateur -the Radio 
Operator -the Installation and Designing Expert-as well as 
teachers and students of the subject in general. A very 
broad field has been covered by the author, at the same time 
giving a great deal of information not found in other text 
books. If you are engaged in any branch of the Radio or 
allied arts at all you will surely need this latest 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 Coil; 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 
Measurement of Inductances; Appendix containing very use- 
ful tables, covering all subjects treated in this very unusual 
hook. This newest of Radio Works, cloth bound in Vellum 
de Luxe, Gold Stamped and Hand Sewed, has 160 pages. 
Size of book 6x9 inches. The How and Why of Radio Ap- 
paratus. Postpaid, $1.75. Experimenter Publishing Co., 
Book Dept., 53 Park Place, New York City. 
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Chemistry 
Learn Chemistry at Home. Dr. T. O'Conor Sloane, 

noted educator and scientific authority, will teach you. 
Our home stud) correspondence course fits you to take a 
position as chemist. See our ad on page 593 of this issue. 
Chemical Institute of New York, 66 W. Broadway, New 
York City. 

Duplicating Devices 
"Modern,' Duplicators save Time, Labor and Money. 

Gets Business. Reproduces Typewritten or penned lettera. 
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. J. Durkin -Reeves Co., Pitts- 
burgh, Pa. 
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For Advertisers 
25 words -355 Rural Weeklies, $14.20. Ad -Meyer Agency, 

41128I Hartford, St. Louis. 

1 write letters, folders, booklets, complete follow -up for 
manufacturers. mall -order dealers. Long Experience. Write 
for details. L. Taylor, Box 44E, Freeport, Illinois. 
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Business Opportunities 

Make money with your camera. 1'. Lancaster. Box 967, 
Los Angeles. 

Dollars yearly in your spare time. Indoors or outdoors 
rit show you how. Particulars free. S. I. Metz, 313 East 
89th, New York. 

Jain National Institute Inventors, 8 E. 14th St., New 
York City, strong protective membership society. Will 
secure, develop, manufacture, market patents. Dues, $10. 
Booklet free. 

Sell us your spare time. You can earn Fifteen to Fifty 
dollars weekly writing show cards at home. No canvassing 
pleasant 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. 

You can have a business -profession of your own and earn 
big income in service fees. A new system of foot correc- 
tion: readily learned by anyone at home in a few weeks. 
Easy terms for training, openings everywhere with all the 
trade you can attend to. No capital required or goods 
to buy, no agency or soliciting. Address Stephenson 
Laboratory, 18 Back Bay, Boston, Mass. 

Stop Plodding! Be Successful. Operate a Tire Repair 
Shop. Make big profits in any locality. We teach you and 
furnish complete equipments $100 up. Book of Opportunity 
free. Haywood's 1312 South Oakley Avenue, Chicago. 

Be a Broker, buy and sell Currencies and Bonds, make 
100 to 300 percent profit. Write for interesting informa- 
tion. George Grigoleít, 20 E. Jackson, Chicago. 

Money Making Opportunities- Particulars free. Lemke, 
Box 572, Cincinnati, Ohio. 

Succeed with your Own Products- Formulas, Processes. 
Different, dependable, guaranteed. Catalog free. D. Thax- 
ly Co.. Washington' 
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Ford Owners 

Sport Cars. Fast. saucy, hug the tarns and stick to the 
road -make you glad you're a Ford owner. Can easily be 
built by aid of life size "Red -i -But" patterns and picture 
instructions. The "Pal" system delivered complete with 
Pressed metal streamline tail for $6.40. Garage men make 
big money building them. Send for prospectus on making 
sport care -Jifdy Tops and Gosum windshields. Suempel 
Co.. 1100 Suempel Bldg., Guttenberg, Iowa. 

For Inventors 

Get your own patents. Application b Ia nks complete lete in- 
structions $1. Cutting Bros., Campbell, Calif. 

Before or after filing your application for patent, it will 

for asking. 
read tor 

M. 
my 

LabinerRegistered Pat nt Attor- 
ney, 3 Park Row, New York. 

We Develop your ideas into commercial shape for presen- 
tation to purchasers, making working models, drawings, ex- 
periments or testa. Courtesy, efficiency, secrecy and ample 
equipment; 30 years' experience. Ducorron -Rich Engineer- 
ing Co., 504 Pacific Mutual Bldg., Los Angeles, Calif. 

Your Chemical problem solved and working process fur- 
nished for Five Dollars. Write me. W. Stedman Richards, 
Consulting Chemist, Box 2402, Boston, Mass. 

Patent application blanks, sample drawing. complete In- 
structions all for $1. Will Watt, Box 31 South Pasadena, 
Calif. 

Inventions Developed to commercially practical shape. Ex- 
Pert machine designing. Working Drawings, patent draw- 
ings, tracings, etc. H. Wettstein, M.E., 150 Nassau St., 
New York. 

Formulas 

Moneymaking Books, Plans. Formulas. Catalog Free. 
Ideal Book Shop, 5501 -E, North Rabey, Chicago. 

Games and Entertainment 

Tricks, Puzzles. Jokes. Magical Apparatus, Plays. Stage 
Supplies. Mind- Reading, Acts and Sensational Escapes. 
Send 10e for 160 -page illustrated 1922 professional cata- 
logue. Oaks Magical Co., Dept. 549, Oshkosh. Wis. 
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Health 
Asthma and Hay Fever Cured to Stay Cured. Write for 

particulars. A. Butterworth, 374 DeWitt, Belleville, N. J. 

Don't Die Yet. Eat for health. Order "Chemist's Tested 
Health Recipes and Scientific Cook- Book." One dollar. 
"Making Sixty Delicious Drunks and Tonics." Fifty cents. 
M. Hobson, Riverside, Calif., Box 407. 

Christians Red Food Salt. Greatest Natural Aid for 
Nutrition $], $2 sizes. Guaranteed. Vegetarian Food Co., 
St. Louis, Dlo., Literature free. 

Free to Men- Intormatlon of a scientific nature that has 
brought physical vigor and happiness to thousands. No 
charge no obligation. Enclose stamp for reply. C. I. 
Wood & Co., Colorado Springs, Colorado. 
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Improved Made Toys 

We show you how to earn big money easily with our 
casting forms making Whistling Birds. Wild Animals, 
Crowing Roosters, Automobiles, Baseball Players, Statue of 
Liberty, Indians, Toy Soldiers. Cowboys, Barking Dogs. 
Wag Tail Pups. Miniature castings of Capitol, Bathing Girl 
Souvenirs and others. No experience necessary. We furnish 

Ì buy large quantities antiti ofc finished goods 
from 

at highest ppricer. 
Spot cash. Send for catalogue and information free. The 
Improved Metal Casting Co., 392 East 145th St.. New York. 

Help Wanted 

We want Salesmen and Agents, either whole or side line 
to sell our low priced radio books to the trade. Excellent 
proposition for live wires. The E. I. Company, Publishers. 
233 Fulton Street, New York City. 

Detectives Earn Big Money. Travel. Excellent oppor- 
tunity. Great demand everywhere. Experience unnecessary. 
Particulars free. Write, American Detective System, 1968 
Broadway. N. Y. 

Be a 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. 

Be a Detective; Excellent opportunity; good pay; travel. 
Write C. T. Ludwig, 1417 Westover Bldg., Kansas City, 
Mo. 

Make Money in spare. time mailing letters. Rare oppor- 
tunity now Men, send addressed envelope tor special plan. 
Normanda It, 117 W. 23d St., New York. 

All men. women. boys. girls, 17 to 60, willing to accept 
Government positions, $117 -$190, traveling or stationary, 
write Dlr. Ozment, 293, St. Louis, Mo., immediately. 

Silvering M irrors, French plate. Easily learned, im- 
mense profits. Plans free. Wear Mirror Works, Excelsior 
Springs, Mo. 

Earn $25 Weekly. spare time, writing for newspapers. 
magazines. Experience unnecessary; details free. Presa 
Syndicate, 5665 St. Louis. Mo. 

Railway Postal Clerks -Start $133 month. Railroad pass; 
expenses paid; questions free. Columbus Institute, H -4, 
Columbus, Ohio. 

Firemen, Brakemen. Baggagemen. Sleeping car, train 
I rl Ira (colored). $140 -$200. Experience unnecessary. 897 
Railway Bureau, E. St. Louis, Ill. 

Is your job steady? Be U. S. Railway Postal Clerk, $131- 
$102 month. Travel. See the country. Particulars free. 
Write immediately. Franklin Institute. Dept. 1324, Roches- 
ter, N. Y. 

Earn WO to $250 monthly, expenses paid as Railway 
Traffic Inspector. Position guaranteed after completion of 
3 months' home study course or money refunded. Excellent 
opportunities. Write for Free Booklet G -57 Stand. Busi- 
ness Training Inst., Buffalo, N. Y. 
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Instruction 

Instruct Yourself for desired Successes. Illustrative chart 
shows Suceess(ive) Steps. Postpaid 50 cents. J. E. Morvey, 
Box 304, Madison Sq. Sta., N. Y. 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, 
noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take a 
position as chemist. See our ad on page 593 of this issue. 
Chemical Institute of New York, 66 W. Broadway, New 
York City. 

Languages 

World -Romig System. Masterkey to All Languages. Primers, 
3 languages. $1.94 each language: English, French. Ger- 

man, Italian, Portuguese, Spanish. Pronunciation- Tables. 
102 languages, 30e each language. Languages Publishing 
Company, 8 West 40th Street, New York. 

Machinery and Tools 

Concrete Building Block Machines and Molds. Catalogue 
free. Concrete Machine Co., 305 South Third St., St, 
Louis, Mo. ,.m,nm,n,.a,1sr.,nw.,1,,,I,00,.aMm.o,,, 11,,. 

Manufacturing 

Something special in metal? Models. Tools. Patterns. 
Experimenting. Manufacturing. Inventions developed. 
Parma Engineering Works, Brooklyn. Station, Cleveland, 
Oio. 
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Miscellaneous 

Radio! Mystery of the 20th Century Complet- simple ex- 
planation of this mysterious communication, w It instruc- 
tions for making sets. Cloth hound, 350 pars.. Special 
$1.10. Avery Co., Zionsville, Ind. 

$50 to $150 Weekly Writing Jokes, Epigrams and Humor- 
ous Stories for publications. Write fo.' details. American 
Institute of Humor, Office E, 414 Par:: Bldg., Cleveland, 
Ohio. 

Spark -Plug, Cleans like a pipe; or tright or royalty. Box 
100, Worth, N. C. 

Questions Answered. $1.00 each, any subject. If answer 
impossible, money returned. Dent. t, 31 N. E. 1 Ills 
Street, Miami, Florida. 

Moon -O -Light radium paint shines in darkness; 25c per 
bottle. Gray & Bretey Co., Dept. 45, 1463 St. Lawrence 
Ave., Bronx, N. Y. 

Buy your emirs direct, 50 Aromor prepaid, $1.50. 
Money back if dissatisfied. Agents wanted. Havana 
Smokehouse, Homeland, Ga. 

Special Financial Service. Obtain capital. Any Amount. 
Banking connections in United States and Europe. In- 
corporate your business. Sell Stock. Keep control. Trans- 
act any business, anywhere. Avoid personal liability. Low 
cost for Expert Services, all corporation supplies, en- 
graved stock certificates, etc. Lists of Investors, Here and 
Abroad. Write for full information. Advice Free. Regis- 
trar and Trustee Co., Rochester, N. Y. 
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Motorcycles -Bicycles 
Don't buy a Bicycle Motor Attachment until you get our 

catalogue and prices. Shaw Mfg. Co., Dept. 6, Galesburg. 
I {ansas. 

Motion Picture Business 

$35 Profit Nightly. Small capital starts you. No ex- 
perience needed. Our machines are used and endorsed by 
Government institutions. Catalog free. Atlas Moving Pic- 
ture Co., 470 Morton Bldg.. Chicago, Ill. 

Patent Attorneys 

Inventors -Send for form "Evidence of Conception 
to be signed and witnessed. Form, fee schedule, in- 
formation free. Lancaster and Allwine, 242 Vuray 
Bldg., Washington, D. C. 

Millions spent annually for ideas! Hundreds now 
wanted! Patent yours and profit( Write today for 
free books -tell how to protect yourself, how to invent, 
ideas wanted, how we help you sell, etc. 212 Kresge 
Bldg., American Industries, Inc., Washington, D. C. 

Patents. Send for free booklet. Highest references, hest 
results. Promptness assured. Send model or drawing for 
examination and opinion. Watson E. Coleman, Patent At- 
torney, 624 F Street, Washington, D. C. 

Inventors write me about patents. My fees payable 
monthly. Booklet free. Frank Fuller, Washington, D. C. 

Herbert lesser. Patent Attorney and Mechanical Expert, 
Ilz F Street, Washington, D. C. I report if patent obtain- 
able and exact cost. Send for circular. 

Lacey Patent - Sense. "The book the inventor keeps." 
Free. See Page 603. 

Patents Procured. Trade Marks Registered. A compre- 
hensive, 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 B. Owen, 130 
Owen Bldg., Washington, D. C., or 2278 -T Woolworth 
Bldg., New York. 

Inventors! Record invention legally before disclosing to 
others. Our Invention Record and Data Sheet shows how. 
Sent free and valuable information given on patent proce- 
dure, costs, etc. Report on yatentability includes copies of 
patents nearest your Idea. O'Connell & O'Connell, 400 
.lenifer Building, Wash inton, D. C. 

Monroe Miller, Ouray Building, Washington, D. C., pot- 
ent attorney, mechanical and electrical expert. Best quality 
of work and results. Moderne charges. 

Patents -Prompt, personal, efficient service by an attor- 
ney -at -law skilled in all branches of Patent Practice. Over 
18 years' actual experience; full information upon request. 
B. P. Fishburne, 330 McGill Bldg., Washington, D. C. 

Inventors. Send sketch or model of invention for opinion 
concerning patentable nature and exact cost of patent. Rook. 
"How to Obtain a Patent," sent free. Telle what every in- 
ventor should know. Established twenty-eight years. High- 
est references, prompt service, reasonable charges. Chandlee 
85 Chandlee, 441 Seventh Ave., N. W., 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 and 
Engineer. 15-E l'arc Row, New York. 

Edward C. Sasnett, formerly a Principal Examiner U. S. 

Patent Office, Personal Service, 531 McGill Bldg., Washing - 
ten, D. C. 

H. F. Lowenstein, Registered Patent Attorney, Radio Ex- 
pert, 825 McLuctileu Building, Washington. 1). C. 

Unpatented i ..Sas can be sold. I tell you how and help 
yon make the sale. Particulars free. Write W. J. Greene, 
.I, .fifer Building, Washington, D. C. 

Inventors. Protect your invention through A. M. Wil- 
son, Inc., Washington, D. C. Over 25 years of efficient, ex- 
pert, confidential service. Skilled in Radio- Electrical, 
Chemical and Mechanical fields. Our new illustrated book- 
let, giving much necessary and very useful information 
which every inventor should know, will lie 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. M. Wilson. 
Inc. (Radio 3 ARA), 312 Victor Bldg., Washington, D. C. 

(Successor to business established in 1891 by A. M. Wilson) 
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Patents 

Inventions Commercialized. Patented or Unpatented. 
Write Adam Fisher Mfg. Co., 205 St. Louis, Mo. 

Unpatented ideas can he sold. I tell you how and help 
5 :u make the sale. Particulars free. Write W. B. Greene. 
,lenifer Building, Washington, D. C. 

Patents For Sale 

Brush's Pad for cleaning and spotting any garments, etc 
No. 1,224,581 for $16,000.00. C. B. Twyford, 617 Bailey, 
Zanesville, Ohio. 
v ,nw®,mw,m,17IInno11nymumm,m,mmmmm,., 111111, 1111m111m 11,m,11,11,,,,,n,1.11111,,,,11,m , 

Photoplays, Stories, Etc. 

Wanted. Men and women ambitious to make money 
writing Stories and Photaplays. Send for wonderful Free 
Boole that tells how. Authors' Press, Dept. 131. Auburn, 
N. Y. 

$ $ $ For Ideas. Photoplay Plots accepted, any form: re- 
vised, criticised, copyrighted, marketed. Advice free. Uni- 
versal Scenario Corporation, 223 Security Bldg., Santa 
Monica & Western Ave., Hollywood, Calif. 

Big Money in Writing photeplays, short stories, poems, 
songs, etc. Send today for free copy America's greatest 
magazine for writers. Filled with practical help in writing 
and selling. Writer's Digest, 637 Butler Building, Cin- 
cinnati, Ohio. 
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TYPEWRITERS 
with a 

5 Year 
Guarantee 

FREETRIAL 
BeforeYou Buy 

This is the famous L. C. Smith typewriter which 
has set the world's standard for quality and service 
for over twenty years. It has every late style feature 
and modern operating convenience. Comes to you 
with everything complete; tools, cover, operating 
book and instructions- nothing extra to buy. You can- 

t Imagine the perfection of this beautiful rebuilt typewriter un- 
til you have seen it. We do the most perfect rebuilding known to 
the Industry. We have sold thousands of these perfect late style 
machines at this bargain price and everyone of these thousands 
of satisfied customers had this beautiful, strictly up-to -date 
machine on five clays' free triI before deciding to buy it. These 
typewriters will write as clean llLeooaeen cut and es perfect letter as 

We send it to you F.O. B.tChicagoeforofive days' free trial. I t 
will sell Itself ,but Upon are not satisfied that this is the greatest 
typewriter you ever caw. you can return If r our r 

expense. 
equal won't wont to return Rafter you try it, o you eq 

hs wonderful value anywhere. 

Send TODAY For Details 
The supply on this offer fs limited, the price will probably be 
eked when nest tlsement , so don't delay. Fill 

to the today. There is no red tape to our free trial and 
easy payment plan. We employ no salesmen. It Is the greatest 

pewriter opportunity you will ever have. Don't send us a cent. 
Get the coupon In the malls today -sure. 

Smith Typewriter Sales Cc., 303.360 E. Grand Ave.. Chicago 
Send without obligation your FREE book of valuable type- 
writer Information and eeneatioeei Special Sale Bulletin. 

Name 

Street Address 

Cit State 

PIMP 
SKIN 

madoW ELL 

When a few applications of this won- 
der working lotion has cleared faces 

of pimples, blackheads, 
rx acne eruptions on the face or 

o body enlarged pores, oily or 
shiny skin, you can realize 
why CLEAR -TONE has been 

sr- tested and approved in over 
100,000 Test Cases. 

The simplicity of the treatment. 
The Story of How I Cured My- 
self are all explained in my 
free booklet. Write for your COPY 
day and learn of the results got- 

en by thousands of men and women.lY 
E. S. GIVENS 

168 CHEMICAL BLDG. KANSAS CITY. MO. 

i 

S 
Furls other sex books don't ! 
discuss are plainly LOW 
"Where Knowledge Means Hap- 
piness." Creates u new tied et 

married lore. One reader says: 

It contains afore real in- 
formation than all other sex 
books put together. 

Prom "Where Knowl- Sent in plain cover, by re- 
edgeMeansHappiness" turn trail, for $1.00. cash, 

Copyright 1921 money order,check or stamps 
Dept. 39 COUNSEL SERVICE, 257 W. 71st St. N.Y. 

D 1- 

DEAFNESS IS MISERY 
I know because I was Deaf and had Head Noise* 
for over 30 years. My invisible Antiseptic Eat 
Drums restored my hearing and stopped Head 
Noises, and will do it for you. They are Tiny 
Megaphones. Cannot be seen when worn. ERec- 
Live when Deafness is caused by Catarrh or bÿ 
Perforated. Partially or Wholly Destroyed Natural' 
Drums. Easy to put in, easy to take out. Are 
"Unseen Comforts." Inexpensive. Write for 
Booklet and my sworn statement of how I reaps.' 
ered my hearing. 

A. O. LEONARD 
o Suite 369, 70 Sth Avenue -- New York CItE 

óÚ SELF -CONSCIOUS? 
Embarrassed in company,lacking in self -control? Let 
me tell you how you can overcome these troubles. 
VERITAS, Desk 15, 1400 Broadway,New York City 

ADULTS! SEX KNOWLEDGE BOOKS ADULTS! instructive, authcrltative, profusely 
illustrated in natural colors. etc. Not 

Ole cheap sort. Contains everything one should know both before 
and after marriage to insure health and happiness. Large catalog 
free. K. F. SMETANA & COMPANY, OWOSSO, MICH. 

Science and Invention for October, 1923 

Personal 

E s: h5nge interesting letters with new friends. write 
Dolly E. Gray, Box 356, Denver, Colorado. 

Exchange Cheery Letters with New Friends. write 
Betty Lee, Inc., 3234 Broadway, New York City. Stamp 
;i Preoiated. 

Exchange jolly letters with new friends. Lots funi Send 
stamp. Eva Moore. Box 908. Jacksonville, Fla. 

Exchange letters with new friends everywhere. Pleasant 
pastime, particulars free. Smith, Box 1167Y, Denver, Colo. 

Lonely Hearts. join our Club. be happy: correspondence 
evict N, here; many wealthy, descriptions, photos free. Stand - 

1 Club. Ibis nlo, grays Lake, Ill. 

Civilization saved by "Right Rule," easy as water's 
floc. One Amendment turns Chaos to Order. here-now- 
forever. greatest plan, of oleo for man, since Ulan began. 
Billions need ft. $1, N. U. World, Dept. J, Benton 
Harbor, -Mich. 

Heaven on Earth now by "Antomatir Civil Service." 
world's greatest discovery to utilize selfishness and civilize 
civilization. $1. New World, J, Benton Harbor, :Mich. 

Phonographic Supplies 

Build Your Phonograph. Quality Pliunnparls. Famous 
Screnado Motors. Also original Perfection Motors. Elec- 
Irie Motors, tonearms, reproducers, amplifiers, ease mate- 
rial, accessories. Free blueprints and building Instructions. 
Itig Saving. Wonderful results. l'ronlpt delivery. Cata- 
log mailed for ten cents. Hoosier Mfg. & Supply Company. 
:12 T olis, I ndiana. 

nn 

unonnonon'anl^ome 

l'rifttir.^ 

100 Each letterheads. Envelopes, Return Envelopes. $1.50. 
Jarobus Advertising Service, Irvingon, N. .1. 

Radio Equipment 

Edison Elements for making "I3" Batteries. fie per pair; 
tubes 2c each. Nickel Wire, Insulators, and Cabinets. at 
reasonable prices. Todd Electric Co., 178 Lafayette St., 
New York City. 
,,.,,,n,L,n MIPIMI wnmm.m MI mana m, mmmnnuo ,a1o1.1..nwo..1n..1.n.M.nn,n,. p 

Radium 

Genuine Radium Paint. Complete Application Set, $1.00. 
l Iluminates 0 watches. Also for Switches, Gauges, Locks, 
Sights. Applied with pen. Hammer Radium Company, 
Denver, Colorado. 
ennwnneennomuntanninnonmennennurantunnnon . m, 1. n. 1.11.11.111n..n1a..1.e1..11n1n ,iimim 

Salesmen Wanted 

$742 Last Month fer Berk of Buffalo Introducing latest 
advertising plan: nothing else like it; every merchant wants 
It ; easy sales; no deliveries; no collections; specialty sales- 
men write quick for offer. National Adv. Service, P.O. 
Inox 43, La Grange, Ind. 

Short Stories, Manuscripts Wanted 

Earn $25 Weekly Spare Time writing for newspapers, 
magazines. Experience unnecessary: details free. Press 
Syndicate, 5611 St. Louis, Mo. 

Short Stories, poems, plays, etw.. are wanted for publica- 
rtcr.. Literary Bureau, 165 Hannibal. Mo. 

Son; Poems Wanted 

Write the Words for a Song. We compose nmsir. Our 
Chief of Staff wrote many big song -hits. Submit your 
song -poem tu us at once. New York Melody Corp., 412 
Roams Illdg., Nein York. 

e....111n.m,.,nau.11.an..n1111ma111111111..u111111n1111111nnn111n11..nn.I. III.,,.n..n.n,.nn1.1n.nn1..nn,a,. 

Song Writers 

Prominent London Music Publisher is open for available 
songs by American Writers, Amateur or professional; songs 
judged on inerít, not writers' reputation. For further par- 
ticulars write to American representative. Jack Mahoney, 
Dept. 1 -145 West 45th St., New York. 
PmunwnPn,n...1nmunnma.n.n.nunPPmm,nn.PPn,P.:.,...nn,IIPPPPPPPP,P,.nn.,.PaPPPmnunnnnnPPn.. 

Stammering 

St- Stu -t -t- taring and Stammering cured at home. In- 
structive booklet free. Walter McDonnell, 105 Potomac 
Bank Bldg., Washington, D. C. 

Stamps and Coins 

Stamps -20 Unused. All different. Free. Postage 3r. 
Mention paper. Quaker Stamp Co., Toledo. Ohio. 

California Gold, quarter size, 27c; Half- dollar size, 53e. 
Columbian nickel and catalogue, l0c. Norman Schuls, Doe 
146. Colorado Springs, Colo. 

20 Stamps Free, to Applicants of our approval sheets. 
Frank Thongs, 1311 Bushwick Avenue, Brooklyn, New York. 

Stamps Free -Fine set War Stamps, surcharged, T- noieil, 
l'ictorials, British. French Colonies, postage 2c. M !Oland 
Stamp Company, Toronto, Canada. 

Typewriters 
Typewriters sold on payments. Free trial. l'aloe ('oln- 

vauy, Rosedale, Kansas. 

All standard makes, $10 up. Fully guaranteed. Free 
trial. Write for complete illustrated lists. Northwestern 
Exchange, 320 Goethe St., Chicago. 

Battle Photos and War Relics 
For Dens: Relics Collected from Europe's Battlefields. 

Firearms, arms, medals, helmets, etc. Illustrated catalogue and 
sample War Photographs 25c. Lieut. Welch, 2117 Regent 
Place, Brooklyn, N. Y. 

Wanted 
Detectives Earn Big Money. Work home or travel. Ex- 

perience unnecessary. Particulars free. American Detec- 
tive System, 1974 Broadway, N. Y. 

Wireless 
Attention) :.0 Vacuum Tube Hook-Ups. The greatest 

eellection of Vacuum 'rube Circuits ever brought under tyre 
covers at such insignificant cost. These diagrams will be 
found ln the great ". tasco" catalogue which contains rats 
materials and parts in a greater profusion than any other 
catalogue. 13e in stamps or coin will bring the catalogue to 
You. Radio Specialty Company, 100 Park Place. New York 
City. 

Heys. don't overlook this: The " Rasco" 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 I)etector with Radioeite Crystal. 75e, pre- 
paid. Scud for sours today. Radio Specialty Co., 100 lark 
Place. New York City. 

Tested Recipes. Transmitter Button Hook -Ups. Ampli- 
fication. Loud speakers. Free Circular. K. Electric Co., 
15 .'ark Row, New York City. 

Radio Generators-500 Volt 100 Watt $28.50 each Bat- 
tery Chargers $12.50 -High Speed Moors, Motor-Generator 
Sets all sizes. Motor Specialties Co.. Craton, Penna. 

Motors -G. E. } HP. $15.00 -1/2 HP. $32.50 -1 HP. 
P:2.511. Generators 8 volt 10 amp $15. 32 volt 500 watt 
S:',o. Ocher sizes. Low prices. Motor Specialties Co., 
i'.ruftoll, Penna. 

The How and Why of Radio Apparatus, by If. W. Secar, 
E. E. This newest boot: on radio matters fulfills a dis- 
tinct gap in wireless literature ill that, while the treat - 
ment is made as understandable and as free from mathe- 
matics as possible, it at 'the same time incorporates a 
%calf[' of technique and instruction for the Radio Amateur -the Radio Operator -ate Installation and Designing Es- pert-as well as teachers and students of the subject iu 
general. A very broad field has been covered by the author, 
at 'the saute time giving a great deal of information not 
found in outer teat books. if you are engaged in any 
branch of the Radio or allied arts at all you will surely 
need this latest contribution to radio literature, which is 
destined to be found on every radio man's book shelf before 
lung. A glance at the following list of chapters gives but 
it very scant idea of the extensive and useful radio knowl- 
edge provided in its text: The Induction Coil; The Alter- 
nating Current Transformer; Radio Transmitting Condcu- 
.sets; The Spark Gaps; Radio- Transmitting Inductances; 
Radio Receiving Tuners: Radio Receiving Condensers: De- 
tectors; Telephone Receivers: Radio Amplifiers; Conslrur- 
Gou of a Direct Reading Wavemeter and Decrculeter: :W- 
I Lila Construction; The Calculation and Measurement of 
lductpnces: Apnendix containing very useful tables, cov- 
ering all subjects treated in this very unusual book. This 
newest of Radio Works, cloth bound in Vellum de Luxe. 
Gold Stamped and Hand Sewed, has 160 pages. Size 
of book, 6x9 inches. The How and Why of Radio APpara- 
I ts. Postpaid. $1.75. Experimenter Publishing Co.. hook 
Dept., 33 Park Place, Nev York City. 

One Thousand Agents 

Wanted 

Whether You Are Fifteen or Fifty 

This is a Good Proposition 

WE want one thousand agents 
to sell subscriptions to RA- 
DIO NEWS. SCIENCE and 

INVENTION and PRACTICAL 
ELECTRICS. We will pay a gener- 
ous commission for this work and 
help you in every way. Our three 
publications are leaders in their 
fields, ready sellers and this is an 
offer well worth your while. A few 
spare hours a day will bring you a 
handsome return. Write regarding 
our proposition at once and be the 
first one to get started in your 
vicinity. 

Experimenter Publishing Co. 

HERBERT H. FOSTER. Salrs Manata 

53 Park Place New York 
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CIRCULATION 60,000 COPIES 

0llllillllllllllNlÏlJl11111!!fI 

"The Electrical 
PRACTICAL ELECTRICS is probably the 

most novel magazine of its kind ever con- 
ceived. It is personally edited by H. 
Gernsback, editor of SCIENCE & IN- 

VENTION and RADIO NEWS. Mr. Gerns- 
back, who founded the old "Modern Electric?' 
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- 
trics" 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 
ELECTRICS covers that field from every 
angle. It is written in plain every -day lan- 
guage that all can understand. It portrays the 
entire electrical development of the month 
faithfully in non -technical 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 October issue now on the news- stands 
contains 48 pages and over 100 different articles 
and over 100 illustrations, with an artistic 
cover in three colors. Professor T. O'Conor 
Sloane, Ph.D., is associate editor of the maga- 
zine. 

This magazine is 
edited by 

H. GERNSBACK 
also Editor of 

RADIO NEWS 
and 

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 Coupon Below 
for SPECIAL OFFER 

Magazine for Everybody" 
INTERESTING ARTICLES IN OCTOBER 

"PRACTICAL ELECTRICS" 
Electric Bell Ringing Living Electric Batteries 

Electricity in Poultry Industry 
New York's Electric Map Thermic Telephones 

Storage Battery for Demonstrations 
Small Transformers 

Perpetual Motion, By H. Gernshack, Member American 
Physical Society 

Four -Way Switches Electricity from Earth's Magnetism 
Rotary Current Rectifier 

PRIZES 
This magazine otters a number of prises, as 

follows: 
Our $50.00 Prize Contest for Junior Electri- 

cians and Electrical Experimenters includes as its 
elements simplicity, as great a degree of novelty 
as possible, and practicability. 

An interesting $100 prize contest is announced, 
for best new uses for old spark plugs. 

Also a new prize contest giving four prizes 
amounting to $37.50 for the best account of an 
odd electrical experience. 

$3.00 for the best article on Elee- Tricks, the 
new department. 

$3.00 for the best "short- eircuit," the semi - 
humorous department. 

In addition to this, the magazine pays high 
prices for all electrical experiments, electrical 
articles, etc. 

See Current Issue for Full Details. 

PRACTICAL ELECTRICS CO., 53 Park Place,NewYork 

I 

This issue also contains articles by some 
of the greatest electrical writers, workers and 
students. The magazine will prove a revelation 
to any one interested in electricity. 

Every issue besides its many other features 
contains the following departments: 

"New Things Electric" 
"Experimental Electrics" 
"Electrical Digest" 
"Junior Electrician" 
"Else- Tricks'' 
"Motor Electrics" 
"Short Circuits" 
"How and Why" (Questions and An- 

swers.) 
Make all checks payable to: "Practical 

Electrics Co." 

S.I. 10.23 

SPECIAL OFFER 
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. 
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Science and Invention for October, 1923 

CHIROPiZACTIC 
and Smallpox 

By JAMES G. GREGGERSON 
National Lecturer for the Universal Chiropractors' Association 

ALL RIGHTS RESERVED 

WENTY years ago compulsory vac- 
. cination.was.taken for granted, but 

in recent years the movement to 
. abolish it has gone by leaps and 

bounds` in ever state .in the ,Union. Eng- 
. . .__ . . .. 

land, after tsti the vaccination theory 
for more than a century, entirely abandoned 
it. Dr. Walter Hadwen, M. D., M. R. C. S., 

of Gloucester, ' England, speaking on this 
question at a public meeting in Los Angeles, 
Calif., June 16, 1922, said : 

"Now, my friends, the whole of this wretched 
vaccination and inoculation system is based upon 
superstition! Thank God, we have carried a law 
in my country that no one need be vaccinated, and 
75 per cent of the children born in the United 
Kingdom remain unvaccinated. We never had so 
little smallpox in all our history. It is practically 
non -existent." 

This vaccination idea was tested in 
Kansas City, Missouri, during 1921, and 
here are the facts as published by the Ad- 
vertisers' Protective Bureau of the Kan- 
sas City Advertising Club, George M. Hus- 
ser, Sec'y, 801 Graphic Arts Bldg., Kansas 
City, Missouri : 

"It is the policy of this bureau to deal only in 
facts. This policy underlies the bureau's work as 
a quasi- public institution in its mission of suppress- 
ing for the benefit of the public fraudulent and mis- 
leading advertising or publicity. . . . 

"The facts seem to be that health conditions 
just before the `epidemic' were favorable, from 
the less than 50 per cent hospital attendance, the 
small list of contagious cases on record at the health 
office (see list) and the fact that E. H. Bullock, 
health officer, felt the time opportune to take 
his annual vacation. We learned also that medical 
practitioners had fewer cases, and were not overrun 
with calls. 

"The sudden calling of the epidemic and the at- 
tendant publicity changed all this. Every medical 
practitioner in the city found his hands full with 
vaccinating patients, both at the office and in the 
homes. Unofficial estimates place the number of 
paid vaccinations (as distinguished from free vac- 
cinations of school children and at health centers) 
at 200,000, for which it is alleged fees ranging from 
25 cents up to $5 each were charged. An esti- 
mated average fee of $2.50 would yield an aggre- 
gate of one -half million dollars expended by the 
public of Kansas City during this period for vac- 
cination alone. Besides the vaccination expendi- 
ture many people suffered from the after -effects 
of vaccination, some of them severely. For these, 
medical attention was required, in some instances 
over a period of months, with added expenditure. 
Besides, there were numbers who, from reading of 
the epidemic, imagined they had the symptoms of 
smallpox and desired medical advice, which added 
to the cost. This phase need not be entered into 
at length, the above outline being, we beli^ve, 
sufficient to emphasize our point." 

The vaccination theory was also put to 
the test ill the Philippine Islands for seven- 

teen years, with the following results as 
given by the Masonic Observer of Minne- 
apolis, Minn., issues of Dec. 17th, 1921, and 
of Jan. 14th, 1922. This paper is the pub- 
lication of the Free Masons, a body of gen- 
tlemen than whom there is none greater. 

"Sixty thousand, six hundred and twelve cases 
of smallpox, and 43,294 deaths from smallpox in 
the Philippines in 1919. . . . 

"We were unable to secure a 1919 report of the 
Philippine health service, and this is not surprising 
ir. view of a discovery made in the report of that 
organization for 1920, tucked away in one small 
paragraph on page 24 of the report, which dis- 
closes that the smallpox epidemic of 1918 continued 
during 1919 with a total of 60,612 additional cases 
and 43,294 deaths for 1919. . . . 

"The Philippines have experienced three small- 
pox epidemics since the U. S. first took over the 
islands, the first in 1905-1906, the second in 1907- 
1908, and the third, and worst of all, the recent 
epidemic of 1918 -1919. Before 1905 (with no sys- 
tematic general vaccination) the case mortality 
was about 10 per cent. In the 1905 -1906 epi- 
demic, with vaccination well started, the case 
mortality increased to over 16 per cent. In the 
epidemic of 1907 -1908, with general systematic 
vaccination going strong, the case mortality ranged 
from 25 to 50 per cent in different parts of the 
islands. During the epidemic of 1918.1919, with 
the Philippine Islands, supposedly, almost univers- 
ally immunized against smallpox by vaccination, 
the case mortality averaged over 65 per cent. 
These figures can be verified by reference to the 
report of the Philippine health service for 1919, 
see page 78. These figures are accompanied by 
the statement that the `MORTALITY IS HARD- 
LY EXPLAINABLE.' To anyone but a Philip- 
pine medical health commissioner it is plainly the 
result of vaccination." 

Not only has smallpox become more 
deadly in the Philippines, but in addition, 

"The statistics of the Philippine health service 
show that there has been a steady increase in re- 
cent years in the number of preventable diseases, 
especially typhoid, malaria and tuberculosis." 

(Quoted from the 1921 Report of the 
special mission on investigation to the Philip- 
pine Islands, of which commission General 
Leonard Wood was the head.) 

Just as a sort of condiment to this mass 
of facts, let us quote from Physical Culture 
of June, 1922. It places the facts very 
briefly as follows : 

"IS THERE METHOD IN VACCINATION 
MADNESS? 

"Most vaccinated country, Philippine Islands, 
population 10,350,640, smallpox deaths, 1919, 44,- 
408. Least vaccinated country, England and 
Wales, population 37,885,242, smallpox deaths, 
1919, 28. 

These facts admit of no contradiction. 
Kansas City can be reached with a one- 

cent postal card, the report of the surgeon 
general of the Philippines is public property, 
and the authorities from which Physical 
Culture quotes are accessible to everyone. 
It is an established fact that the public 
lias been victimized for over a hundred 
years by those whose science consisted of 
getting the cash by frightening the people 
with repulsive pictures. The injection into 
your body of the rotten tissue from the 
sores of a cow with cowpox to prevent 
smallpox, was a superstition when performed 
by those who knew no better. Its contin- 
uance with the facts established is a crime 
against humanity. 

Chiropractic teaches that smallpox is the 
result of poisons accumulating in the body 
because the organs of elimination are not 
functioning properly. The poisons that or- 
dinarily pass out through the kidneys, 
bowels, etc., are retained in the bödy ánd'tlie 
`power within," that throws these poisons 
out, starts to expel them through the pores 
of the skin. These pores being closed permit 
the poisons to accumulate until they produce 
the eruption peculiar to smallpox. 

We teach that the reason the bowels and 
kidneys do not work right, is because the 
functional impulse does not reach these or- 
gans, due to the fact that a vertebra in 
the spine is misaligned, thereby impinging 
the nerve and interrupting the normal flow 
of these functional impulses to bowels, kid- 
neys, etc. 

This adjustment of the vertebrae is the 
chiropractor's work, and this practice of 
ascertaining which vertebrae are misaligned 
by palpation, and adjusting them to normal 
alignment by hand. is all the chiropractor 
does. It is upon this simple practice of the 
palpation and adjustment of the vertebrae 
of the spinal column with the hands for the 
purpose of releasing the prisoned impulse, 
that Chiropractic has made the most aston- 
ishing growth of any profession in the his- 
tory of the world. 

Of course, Chiropractic is not the prac- 
tice of medicine, and of course the real 
chiropractor is but a demonstrator of an 
idea. He is not 
a jack of all 
trades. Those 
who do other 
things beside pal- 
pating and ad- 
justing the spine, 
in the name of 
Chiropractic, sim- 
ply adopt the 
name chiro- 
practor for busi- 
ness reasons. The 
denser the ignor- 
ance of these gentlemen, the more con- 
traptions they use to conceal their ignorance. 
Those who wish to try Chiropractic should 
see that they secure a competent practitioner, 
and the service of directing you to the of- 
fice of a competent practitioner will be 
performed by the 

FROM ANY 
COMPETENT CHIROPRACTOR 

rPO 

Universal Chiropractors' Association of Davenport, Iowa 
TRE PERIODICAL. PRESS, NEW YORK 
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Theory. Practice and Operation of ALL Steam Engines, Materials. Boiler Construction-\Iechanlcal Stokers -011 Burners -Set- ,ç y eO.1 
Valve, Motions. VALVE SETTING; CORLISS EN- ding- Chimneys- Mechanical Draught -HOW TO SELECT A T OILF.It, .ti3 g C 
GINES, LTNIIFLOW and POPPET VALVE ENGINES, tC 
LOCOSOETLES- Locomotive -Marine Engines ; Tur- BOILER DESIGN based on A. S. M. E. BOILER CODE -OPERA- . .1e ..5.' ''' 
binen; Rotary Engines -the Indicator -Lubrication- TION of Steam Boilers -Pipes and Pipe Fitting- Heating a.ld . 1ry' ee `. 
PRACTICAL MANAGEMENT. How to use Indicator - Ventilation -Refrigeration -Cooling Towers -Condensers- Distill- y o 
GAS, OIL and DIESEL ENGINES -Aeroplanes, Aria- .oi aF 

Ing Apparatus -Elevators -Cranes and Hoisting Machinery- v a .p 
tion -HOW TO SELECT AN ENGINE. STEAM EN- J ,au 
OINE DESIGN. Theory and Construction of ALL Ropes and Cables -Splicing -Compendium of Practical Elec- 

Steam Boilers; Heat- Combustion; Fuel and Flue Gas Weal Engineering -Ready Reference Index. covering entire . v oc,e 
Analysis --COs Recorders -Characteristics of Boilers- field of Modern Electricity. ,aoÇ,bw °s V ej e 
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SHIPPED TO YOU FREE! 
Not a cent to Day until you nee the Hooka. ó 

e 1 e 4 - 
No obligation to Day unless you are satisfied. be} {C`e Q 4e 

co* 

Send coupon now -today, and get this new . rya 
6e 

,,yo 
Master Set for Engineers and see if it Is not O v 
worth $100 to you. Pay only $1.00 a month. 410 

1Per 
Month 

Every Engineer, Mechanic and Electrical Worker will wel- 
come this new Master Set. It will answer your problems. 
It will help you with your daily work. A sure source of 
advancement and higher pay. Complete up -to -date informa- 
tion that is thoroughly and easily explained on every branch 
of Modern Engineering and Electrical Practice. 
A dollar a month is all it costs to have in your possession all 
the latest information on engineering. 

THE GUIDES TELL YOU ALL ABOUT 
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j Come to Chicago -the Electrical Center of the World -I pay your railroad fare from any place in the United States. Grasp this opportunity to see the country at my expense. Don't stick in one spot -travel -get experience. Come to Coyne- learn electricity in 3 months. Fit yourself for a big paying job. The largest electrical school in the country specializing in electrical instruction ONLY. 

Learn Electricity In 3 Months 
Get a complete training so you can make big money as Power Plant Operator, Superintendent, Telephone man, Construction worker, auto, truck or tractor electrician, battery man, radio expert, or you can go into business for yourself as electrical contractor, dealer, auto ignition or battery expert and make from $3,000 to $20,000 a year. Hundreds of our graduates today are making big money and you can do the same if you grasp this opportunity -act now. 

Great Shops of Cone 
No books or useless theory. You are trained on 
$100,000 worth of electrical equipment. Everything 
from door bells to power plants. You work on motors, 
generators, house -wiring, autos, batteries, radio, 
switch- boards, power plants- everything to make 
you an expert ready to step right into a position 
paying from $45 to $100 a week. 

We give you free a course in Radio -the marvel of the age. 
Constructing, installing and operating. You can build your own 
receiving set. 
The complete electrical course gives you practical training in 
Circuits, House Wiring, D. C., A. C., Armature and Stator Wind- 
ing, Drafting, Auto, Truck and Tractor Electricity, Battery Build- 
ing and Repairing and Radio. In addition you receive Free, a 
Life Membership which enables you to stay as long as you want 

r b k f f h , come ac or urt er training at any time without charge. 
Earn While You Learn! We help students to secure jobs 

to earn a good part of their expenses while studying 

Send this Coupon Today 
B. W. COOKE, Pres. 

Coyne Electrical School 
1300.1310 W. Harrison St., Dept. 53-37, Chicano 
Dear Sir: Please send me free your big catalog 
and full particulars of your special offer of 
Free Railroad Fare and Free Radio Course. 

Name 

Don't delay a minute -send that 
coupon right now for our big free 
catalog and full particulars of Free 
Railroad Fare offer. Remember this 
special offer is limited so act now! 

tag T' ! tag i T l Tat I' 
Endorsed by Electrical Industry 

1300.1310 W. Harriaoe St.. Dept 53 -37 Chicago 

Student winding a Stator 
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