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And it's yours 
The Greatest Typewriter Bargain 

Ever Offered 
Right now we are making you the greatest typewriter 
offer you ever dreamed of-an eye opener. This wonder- 
ful standard Shipman -Ward Rebuilt Underwood only 
$3.00 down. Ten days' free trial and the easiest monthly 
payments, shipped direct to you from our big factory. 

Ten Days' Free Trial 
Yes, only $3.00 down puts this genuine 
late model Shipman -Ward Rebuilt 
Underwood in your home. You can 
try it, test it, and then decide. See for 
yourself how new it is, how it writes. 
You must be satisfied. Your $3.00 un- 
conditionally returned if at the end of 
ten days you are not satisfied. The en 
tire transaction will not cost you one cent. 

Easy Monthly Payments 
Little more than rental. Balance of 
payments so small you will hardly notice 
them, while you enjoy the use of this 
wonderful machine. You don't have to 
scrimp and save to pay cash. All at a 
big saving to you. 

Five Year Written Guarantee 
With every typewriter we give a writ- 
ten guarantee. These machines are 
rebuilt like new by the famous SHIP - 
MAN - WARD PROCESS. Equipped 

with late improvements. You can't tell 
them from a new machine. The world's 
standard typewriter, the same models as 
sold by the Underwood Typewriter Com- 
pany today, at a big saving to you. Act 
Now! Get this splendid offer and save 
money. 

Free Book of Facts 
Write for this free book of facts explain- 
ing Shipman -Ward's wonderful system 
of rebuilding typewriters. We show you 
exactly how it's done. How you are able 
to buy them. Complete and valuable 
information about the typewriter indus- 
try, both instructive and educational. 

ACT NOW! Mail this coupon today. 

Free with Every Typewriter 
A complete course in touch typewriting. 
You don't have to know how to operate 
a typewriter. You can learn to operate 
this machine in -one day. We also give 
free a waterproof cover and all tools that 
come with a typewriter. 

SHIPMAN-WARD MFG. CO. 
2168 Shipman Bldg., Chicago, Ill. Montrose and Ravenswood Ave. 

From Factory to You 
These machines are shipped direct from our factory- 
the largest typewriter rebuilding plant in the world. 
They are rebuilt by the famous SHIPMAN-WARD 
PROCESS. Developed through 30 years in the type- 
writer business. Through our money saving methods 
of rebuilding and elimination of a large expensive 
sales force we are able to make this wonderful money 
saving offer to you. ACT TODAY, take advantage 
of it and you will save money. 

All Shipments made direct to you from our modern factory 
-the largest typewriter rebuilding plant in the world. 

FREE BOOK COUPON 

Shipman -Ward Mfg. Co. 
2168 Shipman Bldg. 

Montrose and Ravenswood Aves., Chicago 

Send by return mail your wonderful offer of 
Shipman -Ward Standard Rebuilt Underwood, also 
your Free book of facts. (This is not an order and 
does not obligate me in any way.) 

Name 

Street or R. F. D. No. 

Post Office State 
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Let Me Show You flow to Make 
It BrinC You $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 thou- 
sands of men just like yourself have quickly stepped into 
high -salaried positions and brilliant success in the fascinat- 
ing field of .electricity. In each and every case their first 
step toward this cherished goal was to write to me for the 

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 indus- 
try, and a thousand jobs will be opened to you at salaries 
far beyond your fondest dreams. Read Pence's story at the 
right! 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 specialized train- 
ing 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. 

$3,500 to $10,000 a Year 
Twenty years of actual experience 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 me that a man must know first the principles in- 
volved and then the best methods to apply and regulate 
those principles. Why make a man wade through a lot of 
useless study, wasting months of precious time? And so, 
at enormous expense and years of effort, I evolved a sys- 
tem 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 of $3,500 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 train- 
ing 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 thousands 
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 become a prac- 
tical man, ready to fill a big -pay job. 

Many of my boys set up in the Electrical Contracting 
business, wiring houses, repairing motors, generators, elec- 
trical appliances, installing farm lighting systems, etc. 
Others set up shops and spaces in garages for repairing 
electrical systems on 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 ordinary 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. 

same free proof I want to send to you. They followed 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 $3,500 
to $10,000 a year! 

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 ab- 
solutely satisfied that it is the best investment you ever 
made. Electricity needs you-it offers you boundless op- 
portunity for a brilliant career. I have tried to remove 
every stumbling block toward accomplishing your ambi- 
tion. 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, rapidly 
becoming proficient, ready to do any electrical job. 

Extra- A Course in Radio Given Free 
for 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 my students. Don't miss this 
remarkable offer which might be withdrawn at any time. 

Make up your mind now to get into this 
great profession quirk. Every day lost keeps 
you away that much longer from prosperity 
and happiness! Mail the coupon today for 
my big free hook, "How to Become an 
Electrical Expert," and other free proof 
that I ran 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.28, 2150 Lawrence Ave., Chicago,ll!. 

?he`Cooke'Trained Man is the `Big Pay'Man 

$9,000 A YEAR 
The picture above shows R'. 

E. Penre of Albany. Oreman. in 
his winking togs. Pence is a 
"Cooke -Trained" man, and his 
letter below shores what he thinks 
of my course. 
Dear Mr. Cooke: 

Thought you would be interested 
in a hand -hill I have just gotten 
out regarding my new shop. Busi- 
ness is going strong, paying me 
something 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. 

MAIL THIS COUPON 

r - 

I 

L. Cooke. Chief Engineer. Chicago Engineering Works 
Dept. 28, 2150 Lawrence Ave., 

Chicago, ill. 

Send me at once "How to Become an Electrical Ex- 
port" with other proof that T can become a big -par 
Electrical Expert through your training. Register ma 

your Special Free Offers. You send this FREE 
,about. any obligation oa my part. 

Name 

Address 

State . 
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Complete Parts for 
Two -Stage Amplifier : 
May Be Used In Connection : 

With Any Receiving Set 
1 7x9 or any standard Bake- : 

lite Panel. 
1 Thordarson or Columbia 

High -ratio Transformer. 
1 Thordarson or Columbia 

Low -ratio Transformer. 
2 Bakelite Rheostats : 2 Bakelite Sockets. 
2 2 -circuit Jacks. 
1 1 -circuit Jack. 

e 
1 Baseboard. 5 109(,70 
9 Binding Posts. 
Diagram and Instructions : 

for wiring. 

known GUARANTEED parts. OUR GUARANTEE 
PROTECTS YOU. Money cheerfully refunded if you 

are not satisfied. Be sure to write your order and state prices plainly. 
Send post office or express money order or bank draft for total amount to insure prompt shipment. ALL PRICES ON THIS PAGE INCLUDE 

SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any bank or com- 
mercial agency regarding our reliability. If your favorite circuit is shown here, order direct from this ad. No skill required to build your own radio with Randolph parts, Panels are all drilled. Instructions are simple and complete. Everything comes ready to assemble. Order direct! All shipping charges prepaid. 

COMPLETE PARTS 
FOR 8 AND 6 -TUBE NEUTRODYNE RECEIVING SET 

Genuine Hazeltine Licensed Fada, Freed -II iseman, i,r other Genuine Licensed Parts 
1 7x28131s Drilled Panel. PARTS FOR 6 -TUBE SET: 3 -Gang Bakelite Socket. 
2 All American or Columbia Audio Transformers. 35 feet Hook-up Wire. 
3 4" Bakelite Dials. 8 Binding Posts. 1 Wave Control Neutroformer. 
3 Filament Control Jacks. 1 Grid Leak and Condenser. 2 R. F. Neutroformers. 
1 Vernier Rheostat -30 -ohm. 2 Bakelite Sockets. 1 Baseboard. 5..TUBE SET 1 Plain Rheostat -6 -ohm. 1 .001 Condenser. 2 Neutrodons. w 
1 strip Bakelite, 6xlapg. 1 Dubilier By -Pass Condenser. 3 Bezels. 

Complete blue -prints and working diagrams and instructions. 

COMPLETE "R" COCKADAY RECEIVING SET FOR 3 -TUBE 
1 Cockaday Coil. 2 Double Circuit Jacks. 
2 23 -plate Hy -Grade Cond. 2 3" Bakelite Dials. 
1 Bakelite Rheostat. 30 -ohm. 1 Grid Leak and Mica Cond. : 
1 Bakelite Rheostat, 6 -ohm. 7 Switch Points, 2 stops. 
3 Bakelite Sockets. 1 Bakelite Binding Post Strip. : 
1 high ratio Columbia or All- 8 Binding Posts. 

American Transformer. 1 7x21xA" Drilled Bakelite 
1 Single Circuit Jack. Panel. 3 -TUBE SET 
1 low ratio Columbia. or AR- 3 Bezels. / : 

American Transformer. 1 Baseboard. 95 Complete blue -prints and wiring diagrams. t!i 
1 -Tube Set ...$10.45 

Complete parts for 
2 -TUBE 

HARKNESS SET 
7 x 14 x %" Drilled 

Bakelite Panel. 
2 Harkness Flexo. 

formers with Con- 
densers. 

2 Dials. 
2 Bakelite Sockets. 
1 Connecticut Battery 

Switch. 
2 American Bell 

Transformers. 
1 Jack. 
1 R -W Detector. 
1 Bakelite Rheostat. 
5 Binding Posts. 

Baseboard and Bus 
Bar Wire. 

$1 795 
Acme 1 Tube Reflex 

Set $17.45 
Acme 4 Tube Reflex 

Set $39.85 

e 

Heterodyne 
Containing 3 Inter- : mediate Frequency: 
Transformers, Filter 
Transformer, Oscil- : lator Coil and 2- 

: 1 M. F. Condensers. 
S 

:$1975. 
with Audi if ro- 
quenry Trans. 

526.65 

Our Guarantee 
Every article exactly as rep- 
resented. Every article is 
tested before shipping. Com- 
plete satisfaction guaranteed 
or money will be cheerfully 
refunded. 

COMP 
FOR S -TUBE SUPER -HETERODYNE 

1 23 -plate Lo -loss Vernier Bremer Tully or Duplex Condenser. 1 8x36xtsa" Dr'd. Bak. Pan. 
1 23 -plate Lo -loss Vernier Bremer -Tully or Duplex Condenser. 8 Bakelite Sockets. 
1 400 -ohm Frost Potentiometer. 1 1 -Meg. Leak. 7 Binding Posts. 
2 6 -ohm Rheostats. 2 4" Bakelite Dials. 1 Filter Transformer e 
2 30 -ohm Bakelite Rheostats. 1 Single Circuit Jack. 1 Oscillator Coupler. 
1 .00025 Fixed Condenser. 2 2 -Circuit Jacks. 1 "C" Battery. 
4 .002 Condensers. 8 x 35 Baseboard. 1 Battery Switch. 
1 .006 Condenser. 35 ft. Bulbar Wire. 
1 Bakelite Terminal Strip for Binding Posts. 3 All-American or Columbia Long -wave Transformera. 
1 Mttlticolucord Cable for connecting batteries. 2 All-American or Columbia Audio Transformers. 

Instructions, blue -prints and complete layout. 

375 

Order Direct From This Page! Save E OUR CATALOG IS FILLED WITH 

About One-half! Compare our prices : Bargains Like These 
with others. Only highest grade nationally CONDENSERS 

23 -plate plain Catxl'n'r.$1.29 
'l3 -P late Vernier Cond'r 2.59 

RHEOSTATS and 
POTENTIOMETERS 

Bakelite Rheos't, 6 -ohm .38 : Bakelite 30 -ohm .59 
Bakelite' Vernier Rheos't 1.15 
Bakelite Potentiometer, 

200 ohm .59 
TRANSFORMERS 

RandolphSpecial, 6 to 
1, 2.16; 3 V to 1 1.89 

a Sinclair Special, 6 to 1, 
2.65; 3 tir to 1 2.24 

TUBE SOCKETS & DIALS 
4" Hygrade Dial .29 
Bakelite Socket .28 : Weston Plug .75 

VARIOMETERS 
e Moulded Variometer 2.39 

Bakelite moulded 3.45 
HEADFONES 

Randolph Special, 2200 
ohms 2.45 : Blue Bird Special 3.95 

LOUD SPEAKERS 
American Bell 3.96 
With adjustable loud 

speaker unit. 6.95 
COUPLERS and COILS 

180° Variocouplers .95 Iteinartz Coils 1.25 Electric Soldering Iron 1.29 
Cockaday Coil 1.65 l'hree-Circuit Tuner 2.95 
Ambassador Coils 2.95 

PARTST 
UBE 
FREINARTZ 

RECEIVING SET ONE-OR 
1 7x18 Bakelite Panel. 1 Genuine Rheinartz Coil. 
1 Vernier Bakelite Rheo. 2 dos. Switch Points and Stops. 
1 Bakelite Socket. 3 Switch Levers. 
1 23 -plate Lo -loss 25 feet Busbar Wire. E 

Cond. 1 Freshman Grid Leak and 
1 

Var. 
11 -plate Lo -toes Condenser. 1 -TUBE SET __ Var. 1 Baseboard. 

1045 2 Bakelite Dials. 9 Binding Posts. 
Blue -print and Complete ions. 

3 -Tube Set $17.55 

5 

RANDOLPH RADIO CORPORATION 
159 N. Union Ave. Dept. 72 Chicago, Illinois 

unuunnnunnuuiuinnimmuuumunnuuuwiwnnummuinuuuuumuanunnmiiniinnnnnunnmmuumnunninnnunnnnnuwmnnnninnr.,. 

FR EE 
BIG MONEY -SAVING 
RADIO CATALOG 

containing a thousand bar- : gains of everything on radio -parts, supplies, complete 
parts for sets, complete 
sets, etc., also a mine of : very latest information on 
all different circuits, corn- 
plete list of broadcasting 
stations, and other valu- : able, up-to-the-minute 
radio data. Send your name 
and address on a card Or 
letter. We will send cats- : log free. 

i Free Service 
Department 

Our radio engineers will 
: help you solve all your 

radio problems, and fur- 
nish up-to-date informa- 

_ tion on set construction, 
operation and improve- 
ment. This service is free 
to our customers. 

e 
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SCIENCE and INVENTION READERS' BUREAU 

Time and Postage Saver 
IN every issue of SCIENCE and 

INVENTION you undoubtedly 
see numerous articles advertised about 
which you would like to have further 
information. 
To sit down and write an individual 
letter to each of these respective con- 
cerns, regarding the article on which 
you desire information, would be quite 
a task. 
As a special service to our readers, we 
will write the letters for you, thus sav- 
ing your time and money. 
Just write the names of the products 
about which you want information, and 
to avoid error the addresses of the man- 
ufacturers, on the coupon below and 
mail it to us. 

If the advertiser requires any money 
or stamps to be sent to pay the mailing 
charges on his catalogue or descriptive 
literature, please be sure to enclose the 
correct amount with the coupon. 
We will transmit to the various adver- 
tisers your request for information on 
their products. 
This service will appear regularly 
every month on this same page in 
SCIENCE and INVENTION. 
If there is any Manufacturer not ad- 
vertising in this month's issue of 
SCIENCE and INVENTION from 
whom you would like to receive litera- 
ture, write his name, address and the 
product in the special section of the 
coupon below. 

TEAR ALONG THIS LINE 

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

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

11.24 

NAME ADDRESS 

(Street-City-State) 

NOTE-This Form Should Not Be Used For Technical Questions. 

List here specific article on 
which you wish literature. 

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

If you desire information from a manufacturer whose advertisement does not appear in this month's 'ssue, use this 
space. 

NAME ADDRESS 

Your own name here 
If you are a dealer 

check here. Address 

City State 
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FREE ! 
New Book About "What 
and How To Invent" 

Invention is the easiest way to earn a fortune. Little 
ideas have made millions of dollars for their inventors. 
A wonderful book, recently written, explains how fif- 
teen famous inventors now teach you in your own 
home the secrets of successful invention known and 
used by every great inventor; what to invent and how 
to invent, what dangers to avoid, the methods that 
make it easier to complete inventions, hundreds of 
other valuable facts not obtainable elsewhere-and 
why you already possess the native ability to become 

an inventor. 

This test shows how easily you can de- 

velop 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 "R It" 
are free to move in either direction indicated by the ar- 
rows. 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"? 

This simple problem proves YOU CAN INVENT 
THOUSANDS upon thousands of per- 

sons have inventive ability and do not 
know it, or do not develop it. Inven- 

tion is open to everybody. From a farmer's 
17 -year -old son to the King el England- 
men and women of every age, class and de- 
gree of education have produced valuable 
money -making inventions. Your chances are 
as good as anybody's-because ANYBODY 
WHO CAN THINK CAN LEARN TO 
INVENT! 

It is easy to prove that this statement 
is true. What were our greatest inventors 
before they invented anything? Simon Lake 
was a schoolboy. Bell was a teacher. Edi- 
son was a telegrapher. Gilette was a travel- 
ing salesman. Others were office clerks, 
mechanics, farmers, peddlers, housewives. 
Yet they all became inventors? 

- Little Ideas Worth Fortunes 
One reason why most people think that 

they cannot invent is that they think of an 
invention as something 
like the steam-engine, the 
automobile, the aeroplane, 
the submarine. Few peo- 
ple think of the ice -pick, 
can -opener, glove -clasp 
paper safety match, metal - 
tip shoe string and wire 
paper clip as inventions. 
Yet every one of these 
little inventions have en- 
abled their inventors to 
reap large fortunes, to live 
in ease, to enjoy the com- 
forts and pleasures of life. 

Surely you have often 
had ideas for inventions 
just like these. It may be 
a new toy for your chil- 
dren. The man who in- 
vented the Kiddie -Kar, it 
is reported, made over 
$5,000,000. It may be a 
new kind of soap. B. T. 
Babbitt is worth millions 
of dollars today. Even so 
simple a thing as a com- 
mon wooden wedge to stop 
the wabbling of tables and 
chairs (which millions of 
people must have thought 
of has brought the woman, 
who DID something with 
her idea, a respectable 
fortune! 

Raymond F. Yates, who with 
fourteen other famous in- 
ventors, now makes it easy to 
learn how to invent in your 
spare time at home. 

-How to develop 
imagination. 

-How to develop 
ideas. 

-How to get the facts you 
need for inventions. 

-How to keep legal records 
of ideas. 

-How to use scientiAc prin- 
ciples of mechanics. 

-How to avoid wasting time 
on Impractical inventions. 

-How to apply for a patent. 
-How to organize a company. 
-How to protect your rights. 
-How to market a patent. 

and hundreds of other vitally 
important facts which EVERY 
sueeessful inventor knows and 
uses. 

your 

your 

Proof Invention Can Be Taught 
Invention is not guesswork or blind luck -it is not a God-given faculty possessed 

by a few favorite mortals. As a matter of 
fact inventors themselves say that inven- 
tion is based upon exact laws of thought and 
action which anyone can learn. Even Edi- 
son says: "Invention is a science and 
should be taught as a profession." 

Prove -to your own satisfaction, that you 
can learn how to invent. At the top right 
hand corner of this page is a simple problem 
in invention. See how quickly you can 
find its solution. A little thought will give 
you the answer in a few minutes. 

When you have gotten your answer you 
will have found the fundamental idea behind 
the ordinary electric light switch-an idea 
which has earned its inventor thousands of 
dollars! This simple test, besides proving 
that you can learn to invent, also proves 

that you have the ability 
to develop ideas for any 
invention - because every 
invention was produced in 
exactly the same way. 

Now Fifteen 
Famous Inventors 

Teach You 
How to Invent 

Now for the first time 
you can profit by Edison's 
advice. You can actually 
learn invention as a pro- 
fession-exactly as other 
people are learning elec- 
tricity, mechanics, law, 
medicine. 

Fifteen famous inventors 
tell you WHAT TO IN- 
VENT and HOW TO 
INVENT. They tell you 
the secrets of inventions 
which every successful in- 
ventor knows. They ex- 
plain how to originate 
ideas, how to develop and 
perfect them, how to get 
patents. But they tell you 
even more. Thousands of 
inexperienced i n v en tor s 
have been defrauded of 

their rewards because they did not know how 
to protect their patent rights. This great 
course tells you everything you want to 
know-how to sell your invention, how to get royalties-how to get the most money for 
your ideas. 

The Bureau of Inventive Science offers 
you the first course in practical invention 
ever devised. It lias written down the easy - 
to -learn principles of Inventive Science so 
that everybody can read them and learn to 
use them. It doesn't matter who you are, 
or what your present work is-you have 
the native ability to invent-which you 
proved you now have by solving the prob- 
lem shown on this page. What you need 
now is to develop this ability so you can 
use it to produce practical inventions. All 
you need, to become successful, is this easy, 
fascinating training which will develop your 
ability so it will be worth real money. 

New FREE Book 
The most interesting part of this wonder- 

ful course is that it teaches invention by 
actual practice right in your own home. 
With each lesson you are sent at least one 
practical problem in invention just like the 
one you solved here. This absorbing exer- 
cise in solving actual inventive problems 
sharpens your instinct to fix things. Better 
than anything else it gives you an unfor- 
getable, instinctive habit of thinking in- 
ventively, which is worth more than you 
realize. In fact, the lessons and exercises 
are so simple, so easy to understand, so 
interesting, that they seem more like a 
pleasant game than like instruction which 
can make you a successful inventor. 

A wonderful new book, just printed, tells 
you more about the Bureau of Inventive 
Science and its simple new course in inven- 
tion. It costs nothing, so send the coupon 
at once. This bureau is not connected with 
patent attorneys or manufacturers. Its only 
purpose is to teach you the principles of 
practical invention used by every successful 
inventor. Write for the FREE BOOK now. 
It may show you the way to make a 
fortune ! 

BUREAU OF INVENTIVE SCIENCE 
Wisner Building, Dept. 711, Rcchester, N. Y. 

BUREAU OF INVENTIVE SCIENCE 
Dept. 711, Wisner Building, Rochester. N. Y. 

Please send me your free book, "The Scencc 
of Invention." 

Name 

Address 

City State 
4 
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This SUPER -HETERODYNE 
PATTERN 

$ I .00 
PREPAID 

The 
Consrad Method 

As illustrated above, "Constad" pat- 
terns are the simplest ever orginated. 
You have blueprints, full size, and an 
instruction book to follow. You can- 
not go wrong. Write for our full list 
of publications on reflex, crystal and 
tube hookups. 

Perfectly balanced. High Wave 
Length Conversion action giving 
maximum amplification. Only 
two tuning dials with stabilizer. 

Splendid natural tone quality. 

Build it Yourself 
With this 

Super Pattern 
The simplest, greatest and most revolutionary Radio Pattern ever 

designed. The complete super -heterodyne as shown above can be 
built with this pattern by anyone. 

The secret of the marvelous simplicity is the gigantic blueprints that 
are drawn the full size of the super -heterodyne itself. The blueprint 
of the wiring diagram measuring 191/2" x 44" is drawn by a master radio 
engineer, every conceivable measurement is given right on the pattern so 
that you need not measure a single wire. 

The blueprint of the panel layout is made up so that all you need to do 
is to lay it fiat on the panel and then take a pencil and carefully trace each 
hole as shown because the blueprint measuring 191/2" x 44" is the exact 
size of the panel required. 

Then extra comes a 16 page booklet, size 8" x 12", the most complete 
booklet of this kind ever made up. It describes every little detail, shows 
you how to proceed in building. What parts are necessary, how to set 
them up and lastly how to operate them. 

The price of the complete pattern, comprising two blueprints, size 
191/2" x 44", and a 16 page booklet size 8" x 12" and enclosed in an extra 
heavy cardboard box printed handsomely in two colors is only $1.00. 

Here is the most wonderful opportunity for every radio amateur to 
have the finest set yet designed for radio receiving. 

GET YOUR ORDER IN EARLY 
OR SEE YOUR RADIO DEALER TODAY 

At All Reliable Radio and News Dealers 
or direct from us 

The Consrad Company 
233 Fulton St. New York City 

onsr 
RADIO'S FOREMOST PUBLISHERS - Everything in Books, Patterns and Diagrams 
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30 Days Ago They 
Laughed at Me 

I never would have believed that anyone could become 
popular overnight. And yet-here's what happened. 

ONE evening, about a month ago, I 
went to a dance. Just a jolly, in- 
formal sort of dance where every- 

one knew almost everyone else. I wouldn't 
have gone to a really big or important 
dance, because I - well, I wasn't sure of 
myself. 

There was a young woman at this dance 
I had long wanted to meet. Someone in- 
troduced us, and before I knew it I was 
dancing with her. That is, I was trying 
to dance with her. She was an exquisite 
dancer, graceful, poised, at ease. Her steps 
were in perfect harmony with the music. 

But I, clumsy boor that I was, found 
myself following her instead of leading. And 
I couldn't follow! That was the sad part 
of it. I stumbled through the steps. I trod 
on her toes. I tried desperately to keep 
in time with the music. You cannot imagine 
how uncomfortable I was, how conspicuous 
I felt. 

Suddenly I realized that we were practi- 
cally the only couple on the floor. The 
boys had gathered in a little group and 
were laughing. I knew, in an instant, that 
they were laughing at me. I glanced at 
my partner, and saw that she, too, was 
smiling. She had entered into the fun. Fun! 
At my expense! 

I felt myself blushing furiously, and I 
hated myself for it. Very well. Let them 
laugh. Someday I would show them. Some- 
day I would laugh at them as they had 
laughed at me. 

All the way home I told myself over and 
over again that I would become a perfect 
dancer, that I would amaze and astonish 
them. But how? I couldn't go to a danc- 
ing school because of the time and expense. 
I certainly couldn't afford a dancing in- 
structor. What could I do? 

By morning I had forgotten my anger 
and humiliation and with them the desire 
to become a perfect dancer. But three 
weeks later I received another invitation. 
It was from Jack. He wanted me to come 
to a small dance at his home, a dance to 
which, I knew, the same people would 
come. I wouldn't go, of couse. I wouldn't 
give them the chance to laugh at me again. 
But that night Jack called. "Coming to 
the dance ?" he asked. "No !" I retorted. 

He grinned, and I knew why. It infuri- 
ated me. A daring plan flashed through my 
mind. Yes, I would come. I would show 
them this time that they couldn't laugh at 
me. 

"I've changed my mind," I said to Jack. 
"I'll be there." Jack grinned again-and 
was gone. 

Popular Overnight! 
I ran upstairs and found the magazine I 

had been reading the night before. One clip 
of the shears, a few words quickly written, 
a trip to the corner mail -box --and the first 
part of my plan was carried out. I had sent 
for Arthur Murray's free dancing lessons. 

Somehow I didn't believe that dancing 
could be learned by mail. But there was 
nothing to risk-and think of the joy of 
being able to astound them all at the dance. 

The free lessons arrived just the night 
before the dance. I was amazed at the ease 
with which I mastered a fascinating new fox- 
trot step. I learned how to lead, how to 
have ease and confidence while dancing, how 
to follow if my partner leads, how to dance 
in harmony with the music. It was fun to 
follow the simple diagrams and instructions. 
I gained a wonderful new ease and poise. 
I could hardly wait for Jack's dance. 

The following evening I asked the best 

dancer in the room to dance with me. She 
hesitated a moment, then rose-smiling. I 
knew why she smiled. I knew why Jack 
and the other boys gathered in a little group. 
Good! Here was my chance. 

It was a fox-trot. I led my partner grace- 
fully around the room, interpreting the dance like 
a professional, keeping perfect harmony with the 
music. I say that she was astonished. I saw that 
we were the only couple on the floor and that 
everyone was watching us. I was at ease, thor- 
oughly enjoying myself. When the music stopped 
there was applause! 

It was a triumph. I could see how amazed 
everyone was. Jack and the boys actually envied 
me-and only 30 days ago they had laughed at me. 
No one will ever laugh at my dancing again. 1 

became popular overnight! 
You, too,- can quickly learn dancing at home, 

without music and without a partner. More than 
120,000 men and women have become accomplished 
dancers through Arthur Murray's remarkable new 
method. 

Send today for the five free lessons. They will 
tell you more than anything we could possibly say. 
These five lessons which tell you the secret of 
leading, how to follow successfully, how to gain 
confidence, how to fox-trot and how to waltz- 
these complete five lessons are yours to keep, 
without obligation. Arthur Murray wants you to 
send for them at once, today-so that you can see 
for yourself how quickly and easily dancing can 
be mastered at home. 

Clip and mail this coupon NOW. Please in- 
clude 25c to cover the cost of handling, mailing, 
and printing. Arthur Murray, Studio, 296, 290 
Broadway, New York. 

Arthur Murray, Studio 296 
290 Broadway, New York 

To prove that I can learn to dance at home 
in one evening, you may send me the FIVE 
FREE lessons by Arthur Murray. I enclose 25c 
to pay for the postage, printing, etc. This does 
not obligate me in any way... 

Name 
Address 
City State 
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Are You Within the Headlight's Beam? 
The big, practical idea behind MOTOR CAMP- 
ER & TOURIST is to help everybody get the most 
from their motor trips, helping everybody to 
motor pleasantly, conveniently and comfort- 
ably and helping everybody to select the most 
favorable itinerary for their trip. 
Each Month are published new, interesting 
routes, new motoring hints, new scenic points 

of interest and new ideas for motor campers 
new and old so that all can keep abreast of the 
progress of Motor Traveling. 

MOTOR CAMPER & TOURIST is the beam of 
the headlight, illuminating the roadway of 
Motor travel everywhere. Get in the beam's 
light by sending in your subscription on the 
coupon below provided for that purpose in - 
closing $2.50. 

MOTOR CAMPER & TOURIST is edited by H. Gernsback, editor of Radio News, Science and 
Invention and the Experimenter. The managing editor, Mr. John D. Long, has camped up 
and down the highways and byways of the United States and is the Author of the book 
"Motor Camping", the authority on Motor Touring. 

FOR YOUR SUBSCRIPTION 
GERMOTT PUBLISHING CO., Inc. 
53 Park Place, New York City 
Gentlemen: 

Enclosed find $2.50 for my subscription for one year to MOTOR CAMPER & TOURIST. 

Name 

S.&I.-11 

e. 

Address 

City and State 
.1 
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CHIEF ENGINEER 
DUNLAP 

If you want to 
earn $4,000 
to $12,000 

a year ! 

How would you like to be Chief Electrician of the LEVIATHAN or 
the WOOLWORTH Building, or the PENNSYLVANIA HOTEL? 
How would you like to draw the pay of the SUPERINTENDENT of a 

great Power Plant? How would you like to own an Electric Contracting 
business? I'm not talking about ordinary Electricians who earn $12 a 

day. I want to prove to you that YOU can become an Electrical Expert- 
I will show you how with my training you can BOSS Electrical jobs at $100 to $200aweek! 

I train you AT HOME! 22 of world's greatest Electrical Engi- 
You catget mytraining on easy terms, at neers helped me to prepare this training. 

AMERICAN SCHOOL saidto me, "Dunlap, we 
little cost. It will take only part of your wait our Electrical instruction to prepare a man 

spare time AT HOME. But it will head you for the big -pay executive positions. We want to be 
toward success, toward independence, toward able to truthfully say it is the biggest. MOST 

an ilcome of $35o to $r000 a month. CC MPLETE Electrical training on earth." Well, 

I have invented short-cuts, easy that meant neither I nor any other ONE man 

methods. You will find mytr ea s 
could prepare such a course in a dozen life -times, 

g no ONE man could know everything about 
as interesting as reading your news- EVERY subject in Electricity. So I secured 

paper, and not a bit harder. the help of 22 of Americas greatest Electrical 

BIG DEMAND-Get ready 
Engineer and executives of the following great 

! corporations and Universities: 

Do you realize how big the Electrical Lehigh University University of Kansas 
Dartmouth College University of Vermont 

business is today-what wonderful op- Western Electric Co. Columbia University 
portunities are waiting for the trained Ex- General Electric Co. Crocker -Wheeler Co. 

pert? Everywhere around you are great Commonwealth Edison Co. 
Electrical industries, enormous light and Cutler -Hammer Mfg. Co. 
powergiganticmachinery. Westinghouse El 

Tele honectric & 
& 
Telegraph Co. ge Mfg. Co. 

Every building must be wired. Automo- Underwriters Laboratories, Inc. 
biles use nearly a billion dollars worth of electrical Massachusetts Institute of Technology 

equipment a year. Then there's Radio, Teleg- Armour Institute of Technology 
raphy Commercial Wifeless. And the future is and many others 
a hundred times greater than what you see today. 

Where else can you find equal OPPORTUNITY? 
CHIEF ENGINEER DUNLAP, 

Electrical Division, AMERICAN SCHOOL, 
Dept. E-826 Drexel Av. & 58th ®®-® BRIM ®i 

PAY -RAISING COUPON! 

Chief Engineer Dunlap, Electrical Division 

AMERICAN SCHOOL Dept. E-826 
Drexel Av. and 58th Chicago 
Please tell me how I can train at home in spare time 
for Executive positions in Electricity, also send me 
your big Free Book, Free Scholarship and Free Outfit 
Offer. 

Name 

.St. No. 

City State 

Get My FREE 
Scholarship Offer Quick ! 
Most liberal, most astonishing offer ever made by any 
home -study school. Mail coupon right away-get this 
Wonderful offer-find out all that I give in this great 
home -study training and compare it with others-find 
out what I mean when I say TRAIN TO BOSS THE 
JOB-let me tell you how I help you to find a BIG -PAY 
position, how you can turn spare minutes and spare pen- 
nies into MONEY MAKING TRAINING. Mail coupon 
immediately for big Free Book, complete information 
and special free offers! 

You can turn my training into 
money quick! 

"Earn while you learn" is my motto. It brings you ex- 
perience and practice and welcome cash. Soon after you 
start I show you how to turn your Electrical knowledge into 
money-how to make this training pay for itself. 

Only "No -Profit" 
Correspondence School 
AMERICAN SCHOOL is an 
educational institution, pledg- 
ed not to make a profit. Be- 
cause this is not a money- 
making business, those who 
take my training get more 
for their money here. The 
entire resources of this 27 
year old, million dollar in- 
stitution stand back of my 
guarantee that if you are not 
satisfied we will refund every 
penny of your money. 
FREE ELECTRICAL OUTFIT 
Prepares You For BIG -PAY Job! 

I don't hand you a book and say 
"study this." I send you ABSO- 
LUTELY FREE a big, complete, 
costly outfit of electiical instru- 
ments, materials, motor, tools, 
etc., and you learn the principles, 
laws and theories of Electricity 
in a practical way. Only part of this 

wonderful outfit Is shown here. 
My "lessons" are actual ELEC- 
TRICAL JOBS-such as you will 
do and 13053 after you finish 
my training. 
Upper picture shows my stu- 
dent working on an Electrical 
Job with the Free Outfit I 
send him. 
Lower pic- 
ture shows 
similar job 
in big Pow- 
er Plant 
good f o r 
salary of 

$foo a 
week. 

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

Please send FREE and without obligation to 
nie 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 9,000 Graduates are Successful Men 
in the Electrical World 

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

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

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

New York 
Electrical School 

29 West 17th Street, New York 
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"Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact" - - IT!U 'LE Y 

5cüe nce Q nd the Nem.(t WW1' 
By HUGO GERNGBACc9K 

T may be unpopular to speak of the next war, and 
indeed there are a good many souls who believe 
that we shall never have another war. These peo- 
ple in due time are in for a severe disappointment. 

War will always be on earth as long as human beings 
insist on rejecting arbitration, on having separate na- 
tionalities and on speaking different tongues. In the 
meantime, while this is being written, there are a num- 

ber of small wars raging in differ- 
ent parts of the world - not big 
wars, to be sure, but wars just 
the same. 

In modern times, wars have 
been conducted chiefly by armies, 
while the civilian population 
stayed at home, where it was en- 
gaged either in civilian occupa- 

tion or otherwise in helping the army at the front in 
various ways, such as providing ammunition, or indi- 
rectly supplying the myriad different things required 
by the fighting men. In the last war there came a change. 
No longer were the people at home allowed to work 
undisturbed in their pursuits to help win the war. By 
airplane the war was brought right into cities and 
towns removed hundreds of miles from the battle front. 
Whenever this happened it came as a tre- 
mendous shock to the civilian population and 
it brought home the lesson that modern war 
is no longer confined to the battle front. In- 
deed the next big war will be even more ter- 
rific and appalling than the one that ended 
in 1918. Airplanes and dirigibles will bring 
the war to your very doorstep. If bombs are 
not dropping all about you, the enemy will 
lay down a poison, or some noxious gas blan- 
ket right over the cities, in an endeavor to 
demoralize the civilian population. 

As a matter of fact, the next war will be largely a 
chemical war. We have only begun to scratch the sur- 
face in chemical gas warfare. Every large country 
today has its chemical gas division in addition to other 
chemical warfare divisions. Indeed it is doubtful if 
great armies will ever face each other as they did in the 
World War. The battles will prob- 
ably be fought largely by machines 
and in the air. 

Very few people appreciate the 
fact that in television,-which prob- 
lem has already been partially solved, 
-the War Lords will come into pos- 
session of a tremendous fighting 
weapon. 

Already we have sent airplanes 

.v 

I BELIEVE 
if war can be 
made too terrible- 

i wars will cease. 
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aloft without a human being on board. Such planes 
have been maneuvered easily at a distance. It is a 
simple matter today to bomb a distant city by means 
of a radio -controlled airplane. So far the necessary 
vision was missing, because if you sent a bombing plane 
beyond the vision of the operator on the ground, it 
will become almost impossible to drop bombs with any 
degree of accuracy. To be sure a control plane can 
trail the radio controlled plane 
and operate it in this manner 
from a distance, but even in this 
instance it is impossible to have 
the radio bombing plane place 
bombs with any degree of cer- 
tainty. 

Imagine now a radio -controlled 
plane with "electric eyes." These 
eyes would see to the front, to the left, straight ahead, 
backwards and up, as well as down ; in six directions, 
in other words,-just the same, or perhaps better than is 
being done by the aviator. 

Imagine also 50 or 100 miles away in a dug -out a 
radio -control board with its television apparatus. The 
operators in charge would have in front of them six 

labeled North, South, East, West, Up, 
Down. The control operator would therefore 
be in position to see exactly what was going 
on around the plane, much better in fact than 
if he were sitting in and directing it. He 
could see the enemy plane above if it was 
trying to bomb his plane. The control oper- 
ator, if he saw such an enemy plane coming 
into the field of his television screen, would 
immediately disengage a smoke screen from 
the radio -controlled plane in order to hide the 
movements of his plane. He could also drop 

his bombs anywhere he chose and these with extreme 
accuracy. The operator could recall his plane when the 
enemy got too strong or he could otherwise out -ma- 
neuver attacking planes. 

Such radio television planes could be built for a mod- 
erate sum and it would require no long training of avia- 
tors to fly them. As everyone knows, it takes months to 

train an aviator and in war,-TIME 
is always the most precious thing. 

If science succeeds in making 
wars too terrible, the nations will 
get together and fight it out around 
the arbitration table rather than 
under cities saturated with poison- 
ous gases. It may take hundreds of 
years before this stage is reached, 
but it is coming nevertheless. 

screens, 

IEVE 
that those who re- 
fuse to look into 
the future, are usu- 
ally buried in the 
past. 

Fnn1 i i 1i n 1i i nluwwuul w u l 
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The radio -controlled television 
plane mentioned in this editorial is 
fully described with wash drawings 
and a comprehensive article by 
Hugo Gernsback in the November 
issue of 

The Expe 
on all newsstands 

rimenter 
October 20th. 

a1.111111111.1111,1111.,11.11111 1111111,"1111H1,11: 

I BELIEVE 
toda y' s greatest 
need is an interna- 

= t i o n al language, 
Such as Esperanto. 

651 
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DOROTHY DEVORE, AS NEWSPAPER 
REPORTER, SECURES DIFFICULT INTER- 
VIEW WITH CELEBRATED COLLECTOR 
OF CURIOS BY BREAKING INTO HISHOTEL 
ROOM, DISGUISED AS BELL -HOP. 
ORGAN -GRINDER'S MONKEY ESCAPES 
AND TAKES 150,000 BRACELET SHE 
DURSUES HIM AND DETECTIVES PURSUE HER 

CLOSE-UP OF 
GUY WIRE. 1 

BREAKING OUT 
OF CONCRETE II 

THIS FLASH IS THE ONLY PLACE WHERE SHE IS 

ACTUALLY PHOTOGRAPHED ON THE FRONT. OF 

THE BUILDING. IT IS SHOT STRAIGHT DOWN FROM 

THE FLOOR ABOVE:+ MOT HELD LONG ENOUGH FOR 

OBSERVER TO NOTICE THAT SHE STANDS SAFELY ONSILL 

I 

6 

/ 

\\ 

66c 

111.'"') "491 HFI6 A 

SIGN STOPS HALF 
WAY UNTIL GUY 
WIRE BREAKS 

SIGN FALLS AGAIN .+, .- , 
AND SHE STEPS OFF!' I, III"I 

,411 

INTO WINDOW " i 

~ _ cf'7 

1L,f 

SIGN IS LOWERED RATHER 
SLOWLY BY THIN STEEL 
WIRE: CAMERA RUNNING 
VERY SLOWLY CIVES 
APPEARANCE OF SIGN FALLING 

HAY AND MATTRESSES 
PILEO ON SIDEWALK 

SEETHE 

t LADY RISK 
HER LIFE 
SITTING DOWN 

CHAIRS 
254 

1V1924 BY SCIENCE AND INVENTION 

Your OreethD9 
BY WP o 

URE hokum it may be, but it is nevertheless 
screamingly funny, and will remain a monu- 
ment to the mechanical director's ingenuity, 

this "Hold Your Breath" produced by Universal. 
Beginning at the top left of this page, and following 
clearly the story is completely told. The girl reporter 
(disguised with men's trousers) in an attempt to get 
a story climbs up the side of the hotel. An unusual 
stunt is employed to show the climbing; that is, a 
false set is erected atop a regular skyscraper and near 
enough to the edge so the camera takes in the street 
below as a background, as shown at 12 on the 
opposite page. Through this method with the aid 
of nets and mattresses, there is little danger to the 
players. As the girl climbs up the edge of the 
building, many humorous incidents attend her ascent. 
A Hebrew gentleman immediately gets an armful 
of chairs and rushes through the crowd which has 
gathered to watch the young lady, and does a thriving 
business at 25c per chair. The young lady's sweet- 
heart meantime calls the fire department and rents 
a load of mattresses, piling them just below the point 
where the young lady is making her ascent. As she 
nears the top of the building a hobo monkey who 



Science and Invention for November, 1929 653 

5 Sly 
ATV?1 FI11 

ár r.lrmlT' 

stole the millionaire's bracelet and whom she is fol- 
lowing, crawls on a sign. There is a close-up of the 
sign's support breaking. It immediately falls to a 
right-angle position, leaving the girl suspended in 
mid-air, and then down, allowing her to walk into 
a window of the building. 
Then she is pulled up by the fire hose which hangs 
out of a window, but her progress is impeded by a 
board projecting out .)f a window in the course of 
her ascent, upon which she strikes her head repeated- 

ly, as people above pull up the fire hose. 

ONE of the most interesting incidents in the flight 
is precipitated when she places her hand on a 

burning cigar, as shown at 15. She then drops to a 
flag pole which breaks as she catches a hand hold on 
a ledge. She then catches at a trombone slide and 
falls into an awning. The awning breaks through 
and she is precipitated on to a second awning on the 
next floor below. Th s one rips and leaves her with 
many gyrations high and dry above the ground, but 
finally she again regains her footing and continues 

her climb up the face of the building. 

ANGLE OF 
CAMERA 

1 
1 

1 

1 
1 

1 

r1 

.I 

12 

REAL 
STREET, 
CAUGHT 
BY CAMERA 

REAL BUILDIN 

13 

14 

GRABS END 
OF TROMBONE 

ACTION TAKES PLACE ON FALSE 
BUILDING FRONT PLACED AT 
CORNER OF ROOF: ANGLE AT WHICH 
IT IS PLACED LEAVES ROOM FOR 

MATTRESSES AND LIFE NETS 

SHE DROPS 

15 

EXTRA SETS READY 
TO BE MOVED INTO 
POSITION 

DETECTIVES PULL UP 
ON HOSE REPEATEDLY, 

EACH TIME BANGING' 
HER HEAD AGAINST 
PLANK. 

17 

SHE FINALLY HOLDS OUTA DIME: 

MONKEY COMES TO HER AND 

SHE RECOVERS BRACELET 
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JL :he cover of tl is .tsue of S IE1VC 
AID INVENTION iS , van a picture of the 
mcdern alchemist c ar_g ng mercury to 
go d. To the righ: az_ above is shown 
the lauge mercury vep r lamp with pres- 
sure adjusting apptrtru; at the upper 
end, and the variots el=ctrical appliances 
used in the adjustrieit of this mocert 
"Philosopher's Store.' The results cf 
the experiment wl_i_I: ius been so -at- 
reaching in the field of experimettal 
scince, were due more :o accident tihaa 
to any well defined c>>rse of invest ga- 
-.icah, as has been ts_ use with man} cf 
The world's greatest 1i:coveries. I1 :s 
also important in tilt = may give a cox 

to atomic disints2ration. 

NEW "C PI; 

120.000 
eVA?T HOURS X0000 

SJFFICIENT TO UGH- ROAD 
F 30M NEW YORK -C TIE NTON 
1200 - IOO WATT LAMPS 

o from Mercury 
By DR. ALFRED GRADENWITZ 

Special article from our German Correspondent 

. 

.O $ ¡IQ C r O 
,c7. o 

N ,; ° N ó N á 
; , : 

ó Q .0 Ó --- 
immediately above is shown graphically how 
tie bombardment of the mercury atoms tears 
away one electron, thus forming gold. N is 
r.ucleus, A mercury, C gold, r-, 

with electrons rearranged. 

RENTON pelf 

COST OF I LB.. 
SYNTHETIC GOLD 

f 

RESENT COST 
OF NATURAL 
COLD $ 234.00 
PER LS.TROY 

AMOUNT OF MER':JJRY NEEDED 
TO MAKE 2/10O 01. TROY 
OF SYNTHETIC GOLD 

60 - ., . :.. .m..,.,,...-... 

01924 8Y Scrs ^+CK AHD'IÁFfNÍIOAr 

MERCURY VAPOR TUBE 
METHOD OF PRODUCING 

SYNTHETIC GOLD 

C)F Mtt~TN 
AT last the ancient alchemist's dream has come true, a baser metal 

has been turned into gold. Prof. Miethe, of Germany, while 
working with a large mercury vapor lamp, operating at a heavy 

overload, recently discovered particles in a deposit on the walls of the 
tube which could not be identified through usual theory or surmize. 
Later they proved to be gold. At first it was thought that the gold 
was merely a transferred deposit which originated as an impurity in the 
glass or in one of the electrodes within the lamp for the mercury. Later 
another lamp was constructed from chemically pure components and the 
original procedure followed with the new lamp. The deposit was again 
noted and identified. Upon consideration of the chemical laws involved, 
the theory was found to check accurately with practice. It was noted 
that the mercury atom contained one more electron than the gold atom. 
It was immediately postulated that through some peculiarity of the 
operation of the mercury vapor lamp the atoms of mercury were bom- 
barded in such a way that one electron was torn from some of them, 
thus reducing the substance to gold. However, this discovery of the 
transmutation of mercury into gold will have ono, effect on the world's 
gold mines, since the cost of producing the metal artificially remains 
very much greater than that of the natural product as it is taken from 
the earth. The illustrations at the bottom of the page show graphically 
the extreme cost of gold at the present price of electricity. 
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MANHATTAN. 

Above is shown a cross-section of the earth's crust benea_h 
New York as it is conceived by Prof. Todd. The arrows 
show the disspation of the st -esses of thirty millicn tors 

per square mile placed on 12wer Manhat-an Island. 

r' -'i t 

got + É-.. i r ra f, 
«r.c.=. -"prFrrr,r:Fr r'r r 

r` rr ex r 
p/ry y- r ' r f# r ' 9 r I 

1 r ` r ' fg i)< ÷ ...^--'___ 

Y f A 
r *3 f rth=} r .[ H+i', ' or r r'riv rrrl`rf r ., 

P r tr ~' rrrr r!- rr¡ [ 

r u.r' r+ r ,- . r r ;frr 

Here is the scheme 
submitted by Prof. 
Todd for the stabil- 

ization of Manhat- 
tan Island. With the 
aid of the slaft he 
would search out 
gas packets and 
caverns, brace them 
with steel beams, 
and th -;is obviate the 
possibility of an 
earthquake. T h e 
small map absve to 
the right shows the 
approximate extent 
of fault extending 
under New York. 

r 

Our artist here gives his conception based on Prof. Todd's 
assertions as to the crushing and crumbling which would 
take place in the earth's strata below New York in the 

event of an earthquake. Note the sidewise tumbling. 

! 

yJStOX 

WIlIlIl Hew You*. Be De- 
5üroyed Emu-elluzu,mke ? 
IN a recent statement given to the press Professor David 

Todd, astronomer and mathematician of Amherst College, 
said that, due to a fault running laterally from Trenton, 

N. J., across under Manhattan Island up through Connecticut 
and Massachusetts, and on account of possible gas pockets or 
caverns in the structure of. the earth's crust, it was entirely 
possible for the extreme weight concentrated on the small area 
of Manhattan Island to force a shift in the rock formation, thus 
causing the island to give way in an earthquake. He likened the 
situation to placing one sheet of ice against another. Each sheet 
separately might hold a fair amount of weight, but if the weight 
were concentrated over the joint, the two sheets would imme- 
diately buckle. He suggested as a possible means of preventing 
such a disaster the drilling of a shaft a mile or so deep into the 
ground under Manhattan Island, in search of gas pockets or 
caverns, and if such were found, filling them with steel frame- 
work and concrete. However, Reverend Father Francis A. 
Tondorf, the world's foremost seismologist, in a special state- 
ment written for SCIENCE & INVENTION, states that there is no 
possibility of an earthquake of any dimensions in or near New 
York. He says it is well known that earth waves can only 
occur where there is a location of weakness and, although 
there is such a belt under the eastern part of the United States, 
it is sufficiently strong to withstand any pressure which man 
will be able to place upon it. "Although the skyscrapers," says 
Rev. Tondorf, "add materially to the weight, the final stress is 
communicated to a faultless, seamless structure directly, under 
the island, and there is absolutely no scientific ground for the 
belief that any shift will be made in the crust underlying New 
York. 
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DeaLh-Dem-Ang ROo chCGe 

USED OFFENSIVELY 

I 
ROCKET DROPPED 
FROM TRAP UNSER 

I PLANE AT THIS POINT 

ROCKET IGNITES 
ISO YARDS FROM 
PLANE 

DROPS sY 
GRAVITY 

RAIN OF FLAMING 
s MOLTEN PELLETS 

COVERING AREA 
IDO YARDS SQUARE 

1 

<_ // 

In a production in which a 
live serpent is used, the stage 
manager built a serpent of 
air -tight cloth and enlivened 
it at the proper moment by 
injecting compressed air into 

it. 

PELLET S WHICH, ON BURSTING 
THROW OUT A RAIN OF 
MOLTEN METAL --=---- 

VANES SLIP THROUGH 
SLOTS IN THE STANDARD 

VANES ,,y 

A . 
REGULATOR AND DE. . 

rONATOR FOR DRIVING': 
CHARGES AND PELLETS 

DRIVING CHARGES WHICH 
AUTOMATICALLY DROP, 
ONE ATA TIME, INTO 
LOWER CHAMBER AND 
FIRE AT INTERVALS 

PROPELLING 
EXPLOSION 
CHAMBER 

FUSE " 'R'1 I° 

THE recent English invention 
shown here consists of a self- 

propelling rocket which forces itself 
into the air by exploding small charges 
periodically during its flight. The ex- 
plosion of the business end of the 
rocket can be timed and consists of 
enough molten metal bits to cover an 
area of one hundred square yards. 
Aside from its use as a defensive 
weapon, as shown in the right illustra- 
tion, it can be used very effectively as 
an adjunct to airplanes, in which case 
the rocket is dropped and timed to ex- 
plode a few feet before it reaches the 
ground. The propelling charge is a 
secret explosive compound discovered 
by the inventor and known only to 

the English army. 

; `c(}l924 BY SCIENCE _AND 

WIRE 
GRILL 

Boa ó 
RED 
LAMPS 

ELECTRIC 
FAN . 

One of the most novel ways of producing stage fire is that 
shdwn above. Thin silk streamers are blown up flame fashion 

by a fan. Red lights furnish the glow. 

ROC.KET READY TO 3URST 
A'f iC}FAITITUDE-y MttES a l 

ROCKETS DURST AT 
VARICUS ALTITUDES ß-7ºr. 
[ACM SCATTERING 

UFFFCIENT MOLTEN 
METAL PELLETS TO 
WRECK NEARBY 
',LANES N 

USED DEFENSIVELY, 
r ff. 

PROPELLING EavlosloN4, 

! .. 

Seage Effece5 

By expanding a ship made in sections 
in three directions, the illusion of its 
sailing closer and closer can be easily 
accomplished. The stage hands separate 
the sections, making the ship seem 
constantly larger and larger. At right, 
a machine producing the howl of the 
wind. -Dr. A. Neuburger. 

PROP6LliN0'1 
EXPLOSIOXI 

TWO ENEMY PLAKES 
SENT DOWN IN FLAMES 

T DY THE DURSTING 0 
, ONE ROCHET 

Í 

I 

MJLTEY PLI LI I ` I REACH ORS TMMK 

CITY PROTECTED 
FROM AfRPLANE 
A -TACK BY 
ROCKET LAUNCH' 
ING STATIONS' 
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5cIlence 

The Baltimore and Ohio Railroad has recently purchased several electric 
locomotives which run on rubber tires to be used in switching around 
large cities. The locomotive runs directly on the pavements- obviating 
a great deal of work for the engineer. The current is furnished by a 
generator coupled to a gasoline engine contained in the locomotive. 
The engine can turn in its own length. -P and A Photos. 

Twenty years ago 
F. A. Hummel, of 
St. Paul, Minn., 
invented a ma. 
chine for trans- 
mitting pictures 
over wires. It 
was not tested 
until recently. 
when it was found 
to be a success. 
The machine em- 
ploys a vibrating nee- 
dle which passes over 
the surface of a traced 
picture, so that it 
marks the lines and 
blank spaces. The in- 
ventor is a jeweler.- 
Fotograms, New York. 

FORD -' 

Imagine the surprise of Colonel S. 
M. Saltmarsh of Los Angeles when 
he started to make a lemonade, cut 
his first lemon, and inside of it 
found a perfect miniature of a 
lemon tree. The plant was evi- 
dently growing and in good condi- 
tion. The outside of the lemon was 
perfectly regular, there being no 
markings of any kind which might 

have given its secret away. 

What is possibly the lar- 
gest tractor ever built is 
the one shown below to 
the left, which was built 
for a Pacific Coast log- 
ging company. It is run 
by an internal combus- 
tion engine as is the 
ordinary tractor. It 
weighs ten tons and has 
a wheel base of eighteen 
feet. The wheels are 10 

ft. in diameter. 

The latest crase in Italy is 
the Unicycle race. Above is 
a photograph of two of the 

machines used in this event. The riders sit on top of their 
`rotors on the inside of the large wheel, which is the chiei 
component of the vehicle. -Fotograms. New York. 

Mr. A. Roberts claims that he was the originator of 
the death ray idea now claimed by H. Grindell-Mat- 
thews. Above he is shown stopping a motorcycle with 

his ray. 

an narrow streets the above shown turn table for auto- 
mobiles will solve many traffic problems. 
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The LINING Ar' 
By JOHN MARTIN LEAHY 

SECOND INSTALLMENT 

"And then we opened a view behind a bluff -like hill, and a few 

minutes afterwards a white column-a half mile from the shore as we 

SYNOPSIS OF PART I 
The story opens with Captain Livingstone im- 

ploring the aid of Darwin Frontenae, a famou, 
scientist who has recently discovered methods of 
inducing hibernation in mammals. The Captain 
wants Frontenac's help in connection with a dis- 
covery he made during an exploration trip to the 
Antarctic. Before the Captain launches into his 
story leading up to the final details concerning the 
exact help he wishes, Frontenac revives a fish which 
has bcen frozen several days in a bucket of 
water, bringing the fish hack to life. Several 
times in his plea the Captain has mentioned "her." 
also it is known that he wishes Frontenac's assist- 
ance in connection with his knowledge of the 
hibernation of mammals. In this installment the 
Captain continues the tale of his trip to the Ant- 
arctic where he made the strung.. discoveries. 

"Had one of those winged devils in Dore's 
pictures for Dante s Inferno launched him- 
self at us, the sight could scarcely have been 

more startling." 

7k 

subsequently learned, and two miles distant-was seen to suddenly 
shoot into the air, the steam from it ascending 2000 feet." 

t' HE frozen regions about the 
Poles," the captain began, "have 
always had a great interest for me, 
a fascination even. I read every- 

thing about Arctic and Antarctic explora- 
tion and discovery I could get my hands 
on, from Pytheas down. And, speak- 
ing of Pytheas,-whom we may regard as 
the first of Arctic explorers, though he 
reached only Thule and her utmost isles --- 
that reminds me, gentlemen, that those ex- 
plorers of ancient time, as well as some of 
our own day, had to meet doubt and derision 
on their return. 

"According to the learned Strabo, Pytheas 
was a faker-a liar of the first magnitude, 
Strabo calls him. I believe that he called 
Eudoxus something very similar, and other 
men too. And I remember that the great 
Herodotus voiced his disbelief in the circum- 
navigation of Africa by the Phoenicians en- 
gaged by Necho-because the Phoenicians 
reported that they had had the sun on their 
right! 

"But I digress. 
"Though so keenly interested, I never 

dreamed, in those days, that I should ever 
be an explorer myself-above all, that I 

should be branded by the modern Strabos as 
a liar of the first magnitude. 

"I visited the Arctic-two cruises on a 

whaler. I was mate then. During the 
second cruise, we passed Amundsen in the 
Gjoa near Herschel Island. I did not take 
to whaling. On my return to San Francisco, 
I determined never to set foot on a whaler's 
deck again. 

"Little did I dream that I would soon be 
a shipowner-above all, that within a few 
y ears, I would he rich. However, it was so. 
.\ rover all my life, I had often thought- 
dreamed, rather-of settling down and, as 
they say, taking things easy. I tried it then. 
But my restlessness was a torture. And, as 
they say in novels, the Unknown was calling. 

"Though no longer as young as I had once 
been, I was by no means old. I could, I 
believed. stand fatigue and hardships as well 
as another. Youth, in these matters had 
been greatly exaggerated. There was noth- 
ing to hold nie back. I had never married. 

"As fur means I had enough to fit out a 
dozen expeditions, and to spare. My thoughts 
went south. There, within the Antarctic 
circle, lay the last of the great unknown 
lands. Peary had reached the North Pole, 
and Amundsen the South. So I was too 
late to bid for achievement and fame in 
that direction. But there were other ways 
to turn. And the Antarctic was calling. 

PREVIOUS EXPLORATIONS 
"The flag of Norway flew over the Pole, 

'tis true; the explorations of Shackleton and 
Scott, also, had immensely increased thr 
world's knowledge of that mighty and ter- 
rible land. But, after all, what these three 
great men had won was, only a ribbon of 
land. On either side' of the long road they 
had marked, stretching clear around, lay 
vast unvisited regions in the Antarctic- 
5110%A/clad,' with great plains, mighty moun- 
tain ranges; a region nearly three thousand 
miles across, lifeless, terrible; a world that 
(so men thought, and so I did then) had 
never been trod by any human foot." 

"And you discovered that belief was all 
wrong?" 

I did. And, if it hadn't been for ill -luck 
and disaster, I would now be able to place 
in your hands photographic proof of that 
fact." 

Darwin Frontenac leaned forward. 
"Men down there? According to the be- 

lief of all Antarctic explorers before you, 
not a single living thing is to be found in 
the whole extent of that vast continent. It 
is described as an abode of silence and death. 
Not a fox-not so much as a single miser- 
able snowshoe-rabbit-not even, after one 
leaves the sea, a single bird. 

"And yet.'t Captain Livingstone said with 
something like a smile, "down there below 
the eighty-fourth parallel,. Amundsen saw 
skua gulls. And I remember his amaze- 
ment at seeing them. Amazement, too, must 
have been mutual, for the gulls came down 
to see the men. And, when they resumed 
their flight do you remember the direction 
that they took?" 

"South!" Frontenac exclaimed. 
"South !" Livingstone nodded. "I have an 

idea nothing Amundsen saw in all his jour- 
ney surprised him more than the sight of 
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those birds. 'Were they,' he said, 'going 
over to the other side?' 

"I think," the captain added after a little 
pause, "I know where those birds were go- 
ing-and that strange one too that flew right 
over the heads of Shackleton's men. Then 
there was the skua seen by Scott at the 
eighty-seventh parallel." 

A QUESTION 
Again there was a silence, suddenly broken 

by Frontenac: 
"Men! Captain Livingstone, are there 

men somewhere down there?" 
I heard the captain's answer with sur- 

prise. 
I don't know," he said. "It is my be- 

lief, though, that there may be." 
"Yes," continued the captain. "I believe 

there may be an unknown race somewhere in 
the heart of Antarctica. That, however, is 
a question exploration only can settle. But 
this I did discover : men once lived down 
there-before the land had become covered 
with snow and ice." 

The look of Frontenac now was strange 
and questioning. 

"It puzzles me, Captain. Beeure the snow 
and ice? That takes us back thousands 
of years l" 

"I know it. But I don't see why it should 
surprise or puzzle a scientist. When it 
comes to flying dragons, dinosaurs and such 
things, he thinks nothing of counting the 
time by millions of years. And even then 
the world was old! Why, therefore, be sur- 
prised when a discovery takes us back to a 
time when the Antarctic, now so frozen and 
forbidding, enjoyed a warm and genial 
climate ?" 

"It isn't," Frontenac told him. "It has 
long been known that the polar regions were 
formerly temperate, Nordenskjold's ex- 
pedition to Palmer Land found fossils that 
told of a rich Jurassic flora there. The snow 
and ice of the polar regions are, in a geo- 
logical sense, a very recent phenomenon. 
It seems certain there were no polar ice- 
caps in Miocene times, perhaps not even in 
the Pliocene. In the Quaternary, though, 
the ice had come. 

"No, Captain Livingstone, it is not the 
warm climate that worries me; it is man be- 
fore the Ice Age." 

No doubt it is a startling statement," 
trte explorer said "But the evidence shows 
tn:.ra man lived there before the Glacial 
Pere ld." 

"It seems to me," I observed, "that he 
would have had a hard time living there 
after the advent of the snow and ice." 

"Mr. McQuestion," the captain answered 
a little dryly, "there are things in the An- 
tarctic besides snow and glaciers.. . . . 

"It now seemed that w.t were nearing the 
end-that the channel terminated half a mile 

beyond Castle, as I named the island." 

AN interesting note from a recent inter- 
view with Dr. Donald B. MacMillan. 

famous Arctic explorer just returned from 
11 months near the North Pole. 

"Observations have confirmed my pre- 
vious conclusions that the northern region 
was unquestionably once a mild climate. 
There are ample fossil remains of the 
flora of temperate zones. It is possible 
that the axis of the Earth may have had a 
different angle to the Earth's ecliptic, or 
possible that warm southern currents main- 
tained a high temperature. It will prob- 
ably remain a mystery to science and we 
found nothing definite on this expedition 

to suggest an answer." 

Immelesumilo 

Evidently, the flight of those gulls that so 
amazed Amundsen doesn't suggest anything 
to you." 

"What I saw was a fragment of column; it was the capital, or, to be ptectse, part of one. 
It was beaut'aully sculptured. There were figures of harpies and palm -trees upon it." 

659 

"No. They must, as Amundsen himself 
suggested, have been going across." 

"Clear across!" he answered. "I cannot 
see why they should fly two thousand miles 
or so if the region before them wascovered 
with nothing but snow and ice." 

Frontenac evidently thought that there 
might be something in the wild yarn about 
Antarctic palm -trees. Shades of Lemuel 
Gulliver ! 

OLD TIMES 
"That, according to Croll," Frontenac was 

saying, "would take us back at least two 
hundred and forty thousand years!" 

"In view of Croll's proof that Antarctica 
must be perfectly flat or merely a collec- 
tions of low islands, I don't think." the cap- 
tain smiled, "that we need pay much atten- 
tion to his other ideas. Look at the theories 
and hypotheses scientists have spun in their 
endeavor to explain the cause of the Glacial 
Period! And yet, after all their reasoning 
and guessing, they must admit it remains 
a mystery." 

"The scientists have no evidence what- 
ever that man appeared before the ice." 

Darwin Frontenac nodded. 
"Why," the explorer demanded, "should 

man have waited until the snow and ice 
and the glaciers had come?" 

"I do not know," answered Frontenac. 
"I wish I did." 

"I think I know," the captain told him. 
"Where could he have been waiting?" 
"I think I know that too. At any rate, 

here is my theory: 
"Before the Great Cold, man could not 

have endured the terrific heat of the tropics 
or even the heat of what we call the tem- 
perate zones. The equatorial regions must 
have been to him what they are today to 
the right whale-a region of fire. But, 
when the Great Cold came, the survivors 
fled to the low latitudes, whence, in time, 
the human race was to spread over all the 
earth. In other words, gentlemen, I believe 
that the cradle of mankind is not to be 
looked for in Asia, but in that Antarctic land 
now so desolate and terrible. 

"And here is another thing. It is now 
believed that the cold came on gradually. 
that the spread of the ice equatorward was 
so slow that men (had there been men on 
the earth at that time) would not have 
been aware of any change." 

"That is the belief," Frontenac nodded. 
THE CHANGE 

"All the evidence teaches us the change 
was a slow one-not sudden, as it was at 
one time supposed." 

"I know that the evidence is construed that 
way. The great Cuvier, you know, believed 
the change was a sudden one-instantaneous, 
in fact." 

"Yes," Frontenac said, "I remember. And 
I remember, too, that he rejected the theory 
of epigenesis and clung to the absurd theory 
of preformation." 

"Any man," returned the captain, "is liable 
to make a mistake." 

"And I remember, also," added Frontenac. 
"that he said the penguins 'can only reach 
their nests by trailing on their bellies.' Yet 
the penguin has been known to journey 
eighty miles inland." 

The captain seemed to fidget a little. 
"The mistake, aftt`r all. Mr. Frontenac, is 

but a trifling one. As I remarked, any man- 
even the most learned of men-is liable to 
make a mistake." 

"Of course," said Frontenac, and I could 
see a sly twinkle in his eye. 

Speaking of the rhinoceroses and ele- 
phants found preserved in the ice in Siberia, 
Cuvier says: 

"'If they had not been frozen as soon as 
killed, putrefaction would have decomposed 
them : and, on the other hand, this eternal 
frost could not have previously prevailed in 

out in tied. on page 726 ) 
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"If you make the least noise, 
kid, I'll slash your throat as I 

did Doctor Hackensaw's!" 

4,CbC asked Pep Perkins, 
bouncing into the room where 
Doctor Hackensaw was exam- 
ining with interest what ap- 

peared to be a child's "Ferris -wheel," "is 
Perpetual Motion possible?" 

Doctor Hackensaw smiled. "Not only is 
'Perpetual Motion' possible, Miss Pep," 
said he, "but no other kind of motion is 
possible. All motion is perpetual! As a 
matter of fact, the universe is based on 
two fundamental laws known as: First: 
The Law of the Conservation of Matter; 
and second: The Law of the Conservation 
of Energy." 

"I don't understand." 
"In simple words, all matter is perpetual 

and all motion is perpetual! Man cannot 
create or destroy a single particle of mat- 
ter, nor can he create or destroy any energy. 
His power is limited to transforming one 
kind of matter or energy into another. 

"Here for example is a book weighing one 
pound. No matter what I do to the book. 
I can make it weigh no more and no less 
than one pound. Suppose I cut the book 
into a thousand pieces, the pieces would still 
weigh a pound." 

"Yes, but if you burned the book, it 
would weigh less!" cried Pep, delighted at 
having caught the doctor napping. 

"Not a bit of it!" retorted the latter. "If 
I burned the book and carefully weighed 
the ashes and the gases and smoke that 
arose. I should find that they weighed 
much n,0,, than one pound ; because, when 
the book burned, its carbon would have com- 
bined with some of the oxygen of the air 
to form 'carbon dioxide.' Deducting the 
oxygen thus added, I would find that the 
ashes and the product together would weigh 
exactly one pound. Not the smallest frac- 
tion of an ounce would be destroyed. This 
universal law is what is known as the Law 
of Conservation of Matter. Not a particle 
of matter can be either created or de- 
stroyed!" 

"It doesn't seem possible," objected Pep; 
but Doctor Hackensaw quietly continued: 

MOTION TOO 
"Similarly with motion. If I slam my 

rist down on the table, the motion is not 
,t,,pped. It is merely transformed into wind 

Dr. I-Iacken.saw's 
By CLEMENT 

No. 34. The Secret 

(Author's Note. Is "Perpetual Motion" 
possible!' The encyclopedias and the physi- 
cists answer: "No!" They claim that a 
machine accomplishes work and hence uses 
up energy, and that since new energy must 
be supplied to replace the amount consumed, 
a perpetual motion machine is an impossi- 
bility. To the author, however, it seems 
rash to make any such assertion, until we 
know more about gravitation and molecular 
and atomic forces. Fifty years ago both 
encyclopedias and scientists declared the 
"Philosopher's Stone" an impossibility. But 
the discovery of radium changed matters 
entirely, and the transmutation of the metals 
may now be regarded as an assured fact.) 

and heat, and wind 
and heat are merely 
motions of another 

kind. The total amount 
of energy produced would 
he exactly equivalent to 
the energy consumed." 

"Yes," cried Pep trium- 
phantly, "but you your- 
self created the energy 
that moved your arm !" 

"Nothing of the kind!" returned the doc- 
tor. "The energy that moved my arm was 
derived from my food. It was stored up 
in the meat or vegetables I had eaten. 
Plants store up the energy of the sun in 
the form of carbon. Animals eat the plants 
and can then use this energy that has been 
stored up in the form of starch, sugar or 
other carbon compound. Every time you 
move, Miss Pep; every time you think; 
every time you feel an emotion; the power 
that moves your muscles, that works your 
brain or that quickens your pulse is .nothing 
but stored -up sunlight, bottled up in the 
green tissues of plants. 

"It is the sunlight of by -gone ages, stored 
up in coal or petroleum, that runs our trains, 
our steamers and our automobiles and that 
heats and lights our houses today! Even 
the power from our water -falls and wind- 
mills is nothing but the sun's energy in 
another form." 

"Is that what you mean by saying that 
all motion is perpetual ?" 

"Yes. Everything in this universe is con- 
stantly in motion. The stars in the skies 
are all moving. The earth with everything 
on it has a three -fold rotation-it revolves 
daily around its axis, yearly around the sun, 
and with the sun it journeys through un- 
knòwn portions of the heavens. Nor is 
this all. Chemistry teaches us that the 
atoms and molecules of every grain of sand 
are also in rapid movement: In a word 
motion is perpetual-everywhere-nothing is 
ever at rest!" 

"Then why is it," questioned Pep, "that 
people say that 'perpetual motion' is impos- 
sible ?" 

"They refer to what are known as 'Per- 
petual Motion Machines'-that is to say, 
machines that once given a start, would keep 
on running forever. In a machine there 
is always friction, and friction changes a 
portion of the energy into heat, which al- 
though not lost, is dissipated into space, 
and hence lost to the machine. We may 
by new inventions greatly reduce the losses 
by friction, but we can never entirely elim- 
inate them. 

"Resides this loss by friction, there is also 

another loss. Every useful machine does 
work,' and in performing this work, a por- 
tion of the energy is also transformed into 
heat or sound or other useless vibrations. 
For example, in sawing a log, there is not 
only the loss by friction in the working 
parts of the machine itself, but there is 
the added loss caused by the friction of 
the saw as it makes its way through the 
timber." 

REAL PERPETUAL MOTION 
"Then, if I understand you, perpetual 

motion is possible, but a perpetual motion 
machine is impossible?" 

"I didn't say that. The statement mus: 
he qualified. Of course I am not speaking 
now of the host of 'Perpetual Motion 
cranks who believe that by a suitable ar- 
rangement of magnets or floats on a wheel, 
the wheel may be made to revolve forever. 
These geniuses seem to forget that the power 
required to move the float or the magnet is 
greater than the power obtained, and hence 
there is always loss of energy. We see this 
in the dynamo, which is nothing but a series 
of shifting magnets on a wheel. But the 
dynamo, in spite of its high efficiency, con- 
sumes more energy than it gives out. 

"When I was a boy of ten I invented the 
perpetual motion machine that every bright 
boy invents. I had two basins of water and 
I proposed, by means of one siphon, to 
siphon the water from one basin to the 
other; and by means of a second siphon to 
make the water flow back into the first 
vessel again. If I had succeeded, I should 
have had a real perpetual motion machine, 
with the water constantly flowing." 

"Wouldn't the thing work?" 

e 

"The duor closed; with the skill of a ballet. 
dancer she pressed down the starting switch 

with her toe." 
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Secrets 
FEZANDIE 
of Perpetual Motion 

"No, for the simple reason that you can 
only siphon off water from a higher level 
to a lower one, and both basins cannot 
be lower at the same time." 

"Yes, but you can keep raising the full 
basin." 

"Precisely, and in so doing you use more 
energy than the water can give in descending 
again. That's where the flaw lies. Here's 
a very similar scheme a man proposed to 
me this morning." 

So saying, Doctor Hackensaw drew from 
among his papers a diagram. 

The water in the upper closed chamber 
falls through the pipe B on the wheel W 
causing the wheel to revolve, and the water 
then flows back into the lower reservoir. 
As the water empties from B, a vacuum is 
formed on the upper reservoir and atmo- 
spheric pressure on the water in the lower 
reservoir is supposed to force it up into the 
vacuum, and so the stream will keep on 
flowing and turning the wheel forever. 
Simple, isn't it? All the work you want 
done at no expense l" 

"It looks as if it would work," said Pep. 
"Where is the flaw?" 

"Simply in the fact that the water 
wouldn't run out of B. It would run back 
through the long leg A instead. The scheme 
is ingenious, but so are many of those pro- 
posed. In fact, a number of perpetual mo- 
tion machines slip into the patent office 
undetected, in spite of the efforts made to 
keep them out." 

"But a water -wheel or windmill will keep 
on forever." 

"Yes, but the force here is constantly 
renewed. It is the sun that furnishes the 
energy of the wind or the falling water, but 
the sun only does so at the expense of its 
own heat. The supply of energy must be 
constantly renewed and will result in the 
sun's ultimately becoming a cold dead mass. 

"The same objection lies to self-winding 
clocks. There are clocks made which wind 
themselves daily through the change of tern- 
pefature between the day -time and the night- 
time. Here, too, it is the sun's heat that 
supplies the loss of energy. 

CATS AND RATS 
"I might class in the same category the 

following attractive perpetual motion scheme 
which some genius sent to the White House 
during President Cleveland's administration. 
The idea was to establish a business for 
utilizing the fur of cats. The cats were to 
be fed on rats, and the rats were to be 
fed on the dead bodies of the cats after 
the hides had been removed. In order to 
compensate for the matter removed in the 
skins, and for other losses, the rats were 
to be kept in a large enclosure in the open 
air and the weeds that would grow spon- 
taneously would supply the rodents with 
more than enough food to make up for any 
deficiency. 

"The business could run itself almost auto- 
matically at practically no expense. There 
teemed millions in it, but, to the best of 
toy belief, the president declined the tempt- 
ng offer. 

"The joke of the matter is, however, 
that there is absolutely nothing impossbile 
in the scheme. It would be merely doing 
(di a small scale what Nature does on a 
large scale, for all animals feed on plants 
or on other animals, while the plants feed 
on the waste of animals. It is one perpetual 
round, the same as in the case of the water- 
wheel or the wind -mill, and all losses are 
in this case also, compensated for by energy 

Instantly the machinery began to work, and Pep felt a strong current of air as the car, slowly 
losing its gravity, began to ascend in the guides. 

derived from the sun's heat, the energy in 
this case being stored up in the growing 
plant." 

"Gee, doctor!" cried Pep. "That's a dandy 
scheme all right! But it seems to me that 
all you say shows that a perpetual motion 
machine is impossible?" 

"Not at all, but our inventors are seeking 
it in the wrong direction. No wheel or 
magnets or floats will ever bring them what 
they are hunting for. The gist of the mat- 
ter is this. A machine that does work, 
transforms energy into heat. In order to 
secure perpetual motion, we must prevent the 
heat from escaping and change it back into 
energy again. There is the problem in a 
nut -shell!" 

"And have you succeeded in doing it?" 
"Only to a very limited extent. But while 

making my experiments the idea occurred to 
me that we might find perpetual motion in 
atomic or molecular forces-of which heat 
is of course one manifestation. Here, too, 

however, my efforts have so far proved 
vain, although of course, until we know 
something more about atoms and molecules 
we cannot predict what surprises there may 
be in store for us. And then, all at once 
my thoughts turned to gravitation. Here 
was a source of energy which seemed in- 
exhaustible, for we have no reason what- 
ever for believing that the earth, in attract- 
ing another body, uses up any of its energy. 
Its attractive power seems just as great 
afterwards as before. Here, if anywhere, 
was the place to seek 'perpetual motion.' 

"But I won't tire you with an account of 
my experiments. For some months past I 
have had an experimental machine under 
construction, up in the Adirondacks. I have 
just received word from my foreman that 
the machine is now finished, ready for the 
start. I am going to fly there this afternoon 
in my airplane, and if you want to come 
along you can yourself press the button that 
will start the machine going. 

(Continued /,o;C 702 
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PTOLEMY PH11, \DELPHIJS, Prince of 

Egypt, graced the try -out of one of Hero's 
automatons. He saw the slender thread cut 

and the machine start off throwing flowers at 

his feet-while the peace emblem fell out, took 
wing and flew away. He noted the six dancing 
girls spin on their toes as they circled the 

temple: the Victory on the Dome whirling in 

another direction: the Bacchus slowly turning 
as he poured upon all sides alternately milk 
and wine and at the same time the two altars 
were belching forth perfumed smoke. 

After the automaton had gone thirty feet it 

stopped, then it reversed and came back the 
entire distance and saluted the Pharoah with a 

shower of lotus blossoms. Then it seemed to 

rise, when it made a circle and saluted with 
myriads of humming birds, then it did a circle 

. backwards and saluted by releasing one most 
beautiful white egret, at which Bacchus emitted 
a prolonged and shrill whistling wail. 

In action the thread "ST" releases the 

weight and ratchet actuating axe which cuts 
thread "T" releasing a weight "J" whose fall 
opens slide valves "SV 1" allowing the sand to 
run out-which allows the weight in the largest 
compartment to fall sloe ly, its power is com- 
municated by rope over two pulleys, thence 
downward, connecting with drum "MD" that 
actuates, the drive wheels. After part of the 
drum "MD" is unwound a reverse winding is 

met that makes the drive wheels go backward - 

The weight "R" in falling rotates the roller 
bearing collar "RB" "RB" in which six friction 
wheels "F W" spin the girls "G" as they circle 
the temple. Weight "D." in falling, opens coni 
pound valve "C" controlling the two pipes from 

T 

tank "M" "W" which' contain milk, wink and 
compressed air held back by. the rotary cut-off 
"K." Weight "LV" turns spool "S" rotary 
cut-off "K" a, well as "I," the Bacchus-flu. 
three which are one piece of metal. The cord 
from "LV" after leaving "S," the spool,- goes 

to bobbin "SS," where its unwinding rotates 
the Victory statue, "SSSS" through shaft 
"SSS." When the large weight nears the end 

of its trip it unhooks from the drum "MI?' 
and trips the cam "KM," which opens slide 
valve "SV 2," releasing sand and making the 
small weight through its rope connection t. 

(Continued on page 715) 
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THE automaton made famous by Hero's writing was 
one of the mechanical marvels of ancient times. It 

ran straight, reversed itself, described circles, tossed 
out flowers, released a dove, was encircled by dancing 
girls, carried a figure of Bacchus, which poured forth 
alternately milk and wine, and was surmounted by 
Winged Victory, which revolved constantly. Upon 
one occasion it entertained one of the great Pharoahs 
or kings of Egypt, shortly after that famous figure 
inquired after a royal road to mathematics, and was 

told it did not exist. 

3 
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HOW scientists prove the fact that 
Saturn's rings are composed of 

thousands of small particles, and that 
the planet was not composed of one 
solid mass, but rather of a number of 
concentric shells with those on the in- 
terior revolving more swiftly than the 
outer ones, makes an interesting story. 
Galileo was 'the first to notice a pecu- 
liarity concerning the planet. He 
thought, however, that what later 
proved to be the rings, were merely 
two huge satellites. It was not until 
very recently that the facts concerning 
the planet, its composition as well as 
the composition of the rings, and vari- 
ous peculiarities which make themselves 
manifest from time to time, have been 
thoroughly understood. Scientists are 
working constantly on the many prob- 
lems. 

CONCENTRIC 
SHELLS 

The most surprising discoveries concerning the planet 
were made with a spectroscope. With the aid of this instrument, it was definitely proven that the rings consisted 
of small particles, and that the inside of the rings revolved 
more swiftly than the outside. In the realm of pure mathe- matics, Professor Lowell at the Flagstaff Observatory, 
Arizona, proved that the attractive effects of Saturn's moons 
would leave the rings with various gaps in them. This computation was made chiefly in connection with the two largest ones. It is a well-known astronomical law that where two bodies rotate at periods which are multiples of each other, one of the two bodies must change its orbit. The small 
sketch shown just under the cross-section illustration gives 
the result of Prof. Lowell's computations. The dark spaces 
show where gaps had to occur according to mathematics. 
The gaps shown at 17 is Cassini's division, and that at 20 Encke's division. However, when these calculations were checked up against observations, it was found that the divi- 
sions were shifted slightly away from their actual 
position, as observed. This led to the postulation 
of the theory that Saturn was not a solid planet as 
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previously supposed, but a system of concentric shells, as shows III 
the large illustrations above, with the inner shells revolving more swiftly than the outer ones. When the mathematics were re- 
checked on this theory, coincidence between observation and calcu- 
lation was found perfect. At different times observers had noted 
slight irregularities in the thickness of the rings. Upon carefully 
noting the position of these thicknesses and checking them up 
against the gravitational lines of force from the various moons. 
it was found that these enlargements were always in the field of 
greatest gravitational strength. 

SATURN 

SOLID BODY 
SHATTERING 
DUE TO GRAVIT- 
ATIONAL PULL 
FORMING 
RING ----II' 

.. it 

by observing the passage of a star behind Saturn's rings and noting its compara- 
tive brilliancy as it passed from one division to the next, it was proven conclusively 
that Cassini's division was an actual division, and that the Crape ring was thinner 
than the others. Also, since the star was not observed to flicker it followed that the particles within the ring had to be three hundred feet or less in diameter. so as not 

to subtend sufficient arc to cut off a view of the star, thus causing it to twinkle. 

CASSINI S 

DIVISION 

CRAPE 
RING 

ENCKES 
DIVISION 

R.\SUSPECTED 
OUTER RING 

After complete study of all the condi- 
tions and observations. scientists believe 
that the rings were formed by the shat- 
tering of some other body passing in close 
proximity to the planet. It was calcu- 
lated that no solid body could exist near 
Saturn if its distance were less than 2.38 
times the radius of the latter. Since such 
is the case, and since it was- definitely 
proven that solid matter could not exist 
so close to the planet, it was postulated 
that some solid body was shattered into 
small bits, thus forming the rings. A 
number of observers have recently 
brought forth claims that another outer 
ring exists at the edge of the present 
ones. Such a ring is required by a math- 
ematical theory, and one or two famous 
observers have brought forth claims of 
having seen it. However, as yet there is 
not sufficient observation proof to mak, 

its existence accepted. 
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The nzüncü m : Men 
Removing the Fangs of Death by Substituting Organs of the Body 

Which Have Succumbed to the Effects of Time 
and the Ravages of Disease. 

By JOSEPH H. KRAUS and H. WINFIELD SECOR 
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You have all read of the eye lens of a pig which was grafted 
into a boy's eyeball. Artificial eyes are frequently found which 
rotate and move the same as the natural eye, and there is 

nothing new in artificial teeth. Victims of many 
accidents have shown us how to use artificial 
arms. The authors have seen a man thread a 

needls who was equipped with two artificial arms, 
and men racing who had artificial legs. 
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SOLUTION CIRCULATES 
IN CYLINDER, ALLOWING 
OSMOTIC ACTION TO 
TAKE PLACE 

©192.4. BY 
JCIENCE ONO INVENTION 

And now comes the announcement that Dr. John J. Abel, Professor of Pharmacology at the famous 

Johns Hopkins University Medical School, has invented an "artificial kidney." The photograph of 

the kidney is shown above and to the left is Dr. Abel in his laboratory. This artificial kidney was 

tried out on dogs and it is soon to be employed on human beings who might be suffering from 

corrosive sublimate or other similar poisons. The cylinder is of glass and contains a number of 

celloidin tubes, which strains the poisons out of the blood and simulate the action of the kidneys. 

The device is attached to an artery and a vein. The time will soon be forthcoming when the organs 

of man may be made artificially and glandular fluids will be injected into the blood constantly. 
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Above is shown a model of 
the oxygen atom with two 
of its corners blank. In the 
center is the nucleus around 
which revolve the eight elec- 

trons of the atom. 
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©1924 BY SCIENCE AND INVENTION 

GERMAN architects have recently evolved the idea of open- 
ing all the rooms of the floor of a house into one large 

apartment. The system is based on installing a turn -table at a con- 
venient corner, where three or more rooms meet. By mounting 
the turn -table, so that it can be shifted with ease by the use of 
a small electric motor, the walls may be so turned that the 
three rooms can be converted into one. A dining table may be 
installed in one of the compartments, a piano may be placed 
in the middle. In such a case it would only be necessary to 
press a button revolving the turn -table in order to shift from 
the dining room to the parlor. The mechanism is simple. 

Model, Show Aeo0 2oIlo 

When hydrogen combines 
with oxygen, the two 
hydrogen nuclei are as- 
sumed to place themselves 
in the unoccupied corners 
of the oxygen atomic 
structure, as shown above. 

T w o hydrogen 
atoms unite to 
form a single 
molecule. T h e 
complete arrange- 
ment follows 
somewhat the 
shape given above. 

The General 
Electric Com- 
pany have in 
their labora- 
tories con- structed 
an atomic 
m odel of 
circles and 
lights, shown 
at the right. 

The hydrogen atom the simplest 
known, consists of one electron 
revolving about its nucleus, as 

illustrated above. 

o=5 
At the left the revolving 
atomic form model together 
with the switches which 

light the various lamps. 

The point of a pin allows a billion, billion 
molecules to rest comfortably upon its 

point. 
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Ncve7 Thrizd. 

Taking advantage of the sub-con- 
soious mind's control of the actions 
of an individual when he is asleep 
or nearly asleep, this novel third de- 
gree method was recently brought 

forward. 
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By ANDY GILBERT 

FALSE 
ROCK 

ThiIandLing the NatIlnn95 GiMhh 

THE cross-section depicts the 

operations of a huge grain 
elevator. The grain comes in on 
cars, passes down to the conveyor, 
is hoisted to the top of the build- 
ing through buckets, and distri- 
buted to one of the huge storage 
tanks, 1. As the grain is sold, it 
is let out of the bottom of the 
storage tank, hoisted to the top of 
the building again, passed through 
a weighing bin, and then allowed 
to run down pipes into freight 
cars, in which it is shipped to the 
flour mill. The particular elevator 
used in the present illustration, 
is the Santa Fe elevator at 
Kansas City, Kansas. It has a 
capacity of six million bushels.' 
Clarence A. Snyder, Reporter 

No. 2434. 

CAR LOADING PLATFORM 
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While the prisoner is asleep, 
or partly asleep, a picture of 
the deceased (if the prisoner 
is a murderer), is thrown 
on to the wall of the cell. 
A suitable voice is made to 
ask some question, such as, 
"Why did you do it?" A 
dictaphone is concealed in 
the wall of the cell, which 
carefully records any sound 
that the prisoner may make, 
while detectives watch his 

actions. 
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One of the earliest patents 
on record dated June 26, 
1797, covers the construction 
of the ordinary turn plow. 
The same principle, incorpo- 
rated in the share of this im- 
plement, is used today by 
every farmer; the construc- 
tion of the turn plow has 
changed little since the issu- 

ance of this early patent. 

B.DEARBORN 
WINDMILL 

Patented Apr. 30 1799. 

FEATNER/NG 
VANES 
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Even in those days the inventors were 
already at work upon the solution of the 
great problem involved in making the 
power of the wind useful to man. Above 
is shown a patent 
sketch of an early 
windmill with double 

feathering vanes. il 
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Early Mechanical History Told by 

the Patent Office 
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As the Industrial Revolution was ushered in principally through the 
application of mechanics to the manufacture of cloth and clothing, the 
patent shown above covering the design of a cloth shearing machine is 
of some importance in our history. A large part of the early patents 
had to do with agricultural or weaving machines of some sort or another. 

II 

Probably the most impor- 
tant patent in the history 
of the United States before 
the last fifty years was that 
covering Eli Whitney's 
cotton gin. The illustra- 
tion at the left is a copy 
of the original patent draw- 
ing, as are all the others on 
this page. The gin changed 
entirely the economic sit- 
uation of the Southern 

States. 

The father of our presnt day coffee mill was 
patented in 1798 by one T. Bruff, a sketch 
from his original patent paper showing the 
assembly of the burrs and the method of 

feeding the mill is given above. 
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PAINT FINGER WITH REDLEAD 
AND LINSEED OIL PASTE 

THE'Police Departments in several cities have recently begun using an X-ray method 
of taking finger prints of criminals, since the accuracy of this method is much 

greater, due to the bone image being present for checking. The finger is first painted 
with a solution of red lead and linseed oil. It is then placed on a photographic plate, 
as shown in the illustration to the right, between the plate and the X-ray tube. This 
gives a perfect X-ray negative of skin and bones from which as many prints as 
desired may be made and transferred to different parts of the country, thus giving{ 

police officials everywhere an accurate double check record of criminals' fingers. 

THESE strange fish, shown above, subsist in the easiest possible way. Its 
wide mouth acts as a trap in which it catches smaller fish at play. 

It is also equipped with a unique frontal filament, which dangles in front of 

its nose attracting prey. This filament also has the property of glowing 
when the fish makes a trip into the darker and lower regions of the sea. It 
corn is close to land in shallow water only in spawning season. After 
eating this fish selects a warm spot near the surface of the water at the 
edge of a shallow bay, where it basks until its stomach full of food has 
digested, when it fares forth again in search of prey. 

-Photo Copyright Dr. W. H. Ballou. 

.y 4 

COT sides Ciircile LaTCh 

If all the red corpuscles in the human system were placed end to end, they' 
would make a chain which would encircle the earth more than three 
times. -Kosmos. 

Head 
One of the most novel 
of the devices put on 
the market during the 
past few months is 
that illustrated at the 
right. As noted, it 
can be placed 
around the head, 
and it is also manu- 
factured to be super- 
imposed over t h e 

heart. The little 
metal vanes act as 
radiators of the bodily 
heat. They say it ac- 

tually works! 

fladflator 
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STORAGE GATT 
FEEDS EXCITER 
LIGHTS ETC 

ENGINE FUEL 
THROTTLE 

ELECTRIC 
CONTROLLER 

4 ELECTRIC MOTORS 

By examining the sketches and photographs above, a clear idea as to the method of opera- tion of this new locomotive may be gained. A six cylinder semi -Diesel engine is directly connected to a suitable generator and exciter. The generator is wired directly to the engineer's control box and to four motors of the trolley car type, which are attached directly 
to the axles of the wheels. The engineer also controls the flow of fuel to the engine. Since the consumption of fuel is pretty well proportional to the power used, little adjust- ment of this throttle is nec.-ssary. -W. B. Arvin 
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A New York concern has just brought out a 
new type of locomotive using crude oil as fuel, 
which is entirely smokeless and noiseless in 
operation for use in switching around large 
cities where the ordinary steam locomotive 
causes a disturbance. At the left is a view of 
the new locomotive compared with a standard 
type of the same power. 

-Photos Ingersoll Rand Co. 

The cm -li of Tycho Mirmhe 

k 
k 

X 
X 
l< 

X 
k 

X 

STARS x 
k 

k 

k 
TI1E WORLD SYSTEM 
OF TYCHO BRAHE 
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TYCHO Brahe, the instructor of Kepler, evolved an astron- 
omical idea of his own which is shown in the sketch to the 

left. He conceived the earth as fixed in the center of the uni- 
verse. Around it revolved the sun and the moon, and the 

planets in turn revolved around the sun. The fixed stars were 
of course in a band outside the movement of the. planets. Some 
of his best work was done with the aid of the two huge sextants 
shown in the photograph at the right. It was his opinion that 
astronomy could only make great advances through the aid -of 
accurate measurements made with the aid- of sensitive instru- 
ments and a telescope. He lived between the years 1546 and 

1604. -Hubert Slouka, Reporter No. 7110. 
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IN August, 19)!8, a small territory in northern England 
enjoyed what was possibly the most novel of all 

showers. The precipitation in large part consisted of 
fish. The explanation which has been made, and which 
is seemingly a logical one, is that a water -spout off-shore 
lifted the fish by its power, carried them a short dis- 
tance inland, and with the dispersion of the water spout 
and its power, dropped the fish on the land. A shows the 
rain of the small fishes; B the larger fish falling into the 
ocean; C the v ater spout ; D the wind ; E the spout - 

body; F the whirl. 

ProIlonghi .ahe LIlfe of Faimx5 
Below is shown a view of the film -facing machine, which at- 

taches the small copper ribbons to the sides of the film. The 
work is quickly and accurately done. 

ONE of the most costly divisions of moving picture 
production and projection is the constant wear at 

the sprocket holes in the side of the film. A Philadelphia 
inventor has recently brought out a novel means for 
prolonging the life of the film by binding small strips 
of thin copper along the edge of the film, thus giving a 
positive hold for the gear and preventing excessive 
wear. Both faces and both edges of the film are pro- 
tected by the copper, the opposite sides being clamped 
through, so that the strongest possible construction re- 
sults. It is claimed that this method of preserving the 
film will save many thousands of dollars in extra posi- 
tives, which have been required in the past. 
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WHAT HE LIKES 
Editor, Science and Invention: 

I am an old reader of your magazine; my 
attention having been attracted, a few months ago, 
o one of your popular articles on Astronomy, 
n which subject I am much interested, though 
'he veriest tyro. But, I have followed your 
magazine for a few months, and ant glad to say 
that I believe your new issues are a great improve- 
ment on what was already a vastly interesting 
publication. 

Although your magazine is manifestly intended 
to be popular, and is not written for the profes- 
sional scientist, nor the professional engineer, yet, 
it is filled with interesting things which the 
dryest professional may find joy in reading, and 
brings to his attention a host of things which 
might otherwise escape him. I have been very 
glad to note the generally high degree of accuracy 
with which you present scientific matters popu- 
larly. (This does not apply to your fiction.) 

Your sub -divisions of subjects are admirable. I 
feel sure that your PRIZE CONTESTS will bring 
to public notice very many interesting and useful 
things, which would otherwise have remained dor- 
mant. The Editor of THE ORACLE has a hard 
row to hoe as a matter of course, but he is 
making his department interesting now, and I 
have a feeling that he will make it increasingly so. 

Allan V. Garratt, 
Boston, Mass. 

A BOUQUET 
Editor, Science and Invention: 

Perhaps my opinion will not be of a great 
value. Nevertheless, I dare to say I know how 
to make a distinction between what is worth 
while and what is not. 

Rather inexpert as I am in the art of writing, 
of expressing my ideas before a public so well 
cultivated, as the American public is, or in seeing 
my thoughts printed in a valuable issue, rightly I 
fear how weak any of my phrases will be, which 
attempt to add any more fame and merits to the 
wonderful monthly magazine, SCIENCE AND 
INVENTION. 

Sonie time ago while in a magazine store, on 
casting a glance upon the titles of the newspapers 
and magazines; the title which really struck me the 
best was the name of your very well known 
review. But my interest and surprise was a good 
deal greater, when I opened it, read some of the 
articles and saw some of the engravings contained 
in it. Since then it is my favorite friend and I 
have become a devoted, passionate reader of this 
review which was published before under another 
name, but today, this Golden title and cover is in 
accordance with what is in the magazine. 

Carefully I turned over its pages, read each one 
of its articles and looked at the very well arranged, 
illustrative scientific pictures contained in it. 

Today when we are in the century of Science 
and Invention, nobody who has a real sense of 
investigation in the causes which produce such 
marvelous effects in the way of scientific inven- 
tions and discoveries can be uninterested in read- 
ing it. The people in general, when they see an 
object that the discoverer or scientist offers to 
their service, ask themselves,-"What is the use 
of it; what can be done with it and how can it 
be employed?" And they are right. The real 
wise man, who pays attention to the infinite truth 
of things goes into the study deeply. He first 
makes his acquaintance with the object. But he 
doesn't stop here, he tries to go further and 
further in knowing the intimate cause of it, how 
it has been produced and what it can do. 

Now you offer to the public, within the reach 
of everyone the easy acquirement of much scientific 
knowledge, that in other ways it would be very 
difficult to obtain. 

Who is eager to enlarge and heap the treasure 
of his knowledge must go and drink in the pure 
and true stream of science to acquire what may be 
called real and meritable knowledge of the present 
and the tremendous progress of science. 

A.. G. Gutierrez, 
Cincinnati, Ohio. 

(Mr. Gutierrez, the writer of the letter printed 
above came to these United States but two years 
ago. No doubt many of us think that Mr. 
Gutierrez has over -estimated the virtues of the 
publication. Let us hear what some others have 
to say.-Editor.) 

SUGGESTIONS ARE IN ORDER 
Editor, Science and Invention: 

There are some things I approved of in SCIENCE 
AND INVENTION and some that I do not. 

Your idea of putting the magazine in pictures is 
all right, for the popular scientific articles, but 
not for the Constructor and How -To -Make -It 
Departments. Please don't make another popular 
magazine out of your magazine. 

There are several magazines which give the 
latest news in science and mechanics, but not the 
old romance of discovery that has led up to it 
of which modern man knows so little. You could 
have a page every month showing step by step, as 
motion picture cartoons (or as in the comic sec- 
tions of newspapers) the creation of the Universe 
by the nebular theory; The coming of life (with 
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SCIENCE AND INVENTION desires 
to hear from its readers. It solicits com- 
ments of general scientific interest, and will 
appreciate opinions on science subjects. The 
arguments pro and con will be aired on this 
page. This magazine also relishes critic- 
isms, and will present them in both palata- 
ble and unpalatable forms. So if you have 
anything to say, this is the place to say it 
in. Please limit your letters to 500 words 
and address your letters to Editor-The 
Readers Forum, c/o Science and Invention 
Magazine, 53 Park Place, New York City. 
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microphotographs); The life and death of prehis- 
toric monsters; geology, archaeology, paleontology, 
anthropology and other subjects which you barely 
touch upon. 

Also why not have a page each month with 
pictures of some room in a museum, for instance 
"The Hall of the Age of Man" in the American 
Museum of Natural History or the First Egyptian 
room in the Metropolitan Museum of Art? 

And again those covers! When I look at your 
July and August issues it looks like the covers 
at least are not in keeping with the improved 
magazine. 

Why not have some covers such as never ap- 
peared on the magazine before, such as a micro- 
photograph of diatoms in 'colors, disease germs, or the head of an insect; A quarter of the moon 
hanging down with its numerous mountains; A 
streak of lightning, queer animals, plants, fishes, 
spectroscopes, mighty telescopes, prehistoric animals 
and human life, ancient ruins, scenes in the 
Ice Age, and surgical operations? I believe if 
you would put the things I have mentioned up to 
a vote, you would find many that think the same 
as I. C. E. Payne, 

Gerber, 
(Many of the covers you ggested 

California.are 
found nd 

on issues of this publication, which are several years old. There are but very few readers in- 
terested in some of the subjects you mention and 
many of the "facts" are still open to argument. We will appreciate comments from other readers. -Editor.) 

The Experimenter 
has come back! If you are one of the 
one hundred thousand readers of the old 
ELECTRICAL EXPERIMENTER, you will no 
doubt be glad to hear that the EXPERI- 
MENTER is coming back BIGGER AND 
BETTER THAN EVER. Beginning with 
the November issue PRACTICAL ELECTRICS 
has been changed into an entirely new 
kind of magazine entitled 

The Experimenter 
In this magazine which has been greatly 

enlarged in point of contents, illustra- 
tions and circulation, you will find the 
following new departments: 

Experimental Radio 
Experimental Chemistry 
Experimental Electricity. 

There is an entirely new treatment of 
radio containing experiments only. 90% 
of the magazine contains pure experi- 
ments written by the foremost authorities 
in their respective fields, also a monthly 
editorial by the writer. 

A fine roto -gravure section is now 
added to brighten up the magazine. If 
you want experiments, this is your maga- 
zine. 

Be sure to reserve a copy from your 
news -dealer before the issue is sold out. 
THE EXPERIMENTER will be on sale 
at all newsstands beginning October 20th 
1924. U (C1) GeTn.ItssCn 

Editor 

ng- 

EVOLUTION 
Editor, Science and Invention: 

Did you ever look all around the room, looking 
for your glasses, only in the end, to find them 
comfortably reposing on your nose? Did your 
wife or sister or daughter ever tell you about the 
time she looked everywhere for -her thimble, only 
to find that it was on her finger all the time? Did 
you ever hook up a radio set, and when you 
tried it out, find that it would not work, and after long and irksome hunting, find that the 
trouble is some silly little thing, that you wonder 
how in the world you could have been stupid 
enough to do? I have no doubt that you have had all of these experiences; we all have, and when we go back over them, if we really stop to 

think, we cannot help but wonder at how simple the thing was after all, if we had only known the truth about it. How wonderful and simple truth really is, when we see it! 
I have just read and re -read your editorial entitled "Evolution" in the January issue of 

SCIENCE AND INVENTION and have been struck with wonder and astonishment at what you have to say; not that what you have to say is new to me, but that such things should be set forth as facts, in a magazine that purports to be scientific. "Those who refuse to go beyond fact rarely get as far as fact."-Huxley. That is very true, but it is also very much more true that those who re- fuse to stop at fact, but continually go beyond it, rarely recognize it as they go past. In other words, in our search for fact and truth, it i much more common to fail to see the truths the are right under our noses and search for them i the far off distance, than it is not to look fai enough for them. When we have finally solved a problem in mathematics, which has for a long time, been puzzling us, we, almost invariably find that, if we had only gone about it in the simple way, we would have gotten the answer, but instead of doing that we went about it in the long way, and find that it is not the right way. We find that the truth is simple. 
So it is with every branch of learning. Truth is simple and right under our noses, if we will only recognize it and not in the far off distance. Evolution is a theory, designed to explain how it happens that things are as they are at the present time, and where they came from. There are things in it that are possible, and even things that are a little probable, but there is not one thing that has absolutely been proven to. be true. It is possible, and even probable, that plants have evolved into new species of PLANT life; it is possible and even probable that animals have evolved into new species of ANIMAL life, but it is not only improbable but impossible that plants have evolved into animals, and particularly that animals have evolved into reasoning beings. In all the history of the world, there has never been the slightest evidence, that is acceptable to a reasoning man, of the evolution of a plant into an animal, of the evolution of an irrational animal into a rational. I will admit that it is not a contradiction of terms to say that it is possible that a plant should evolve into an animal, but it is a contradiction in terms to say that the irrational could, of itself. evolve into the rational. The rational part of man, is something that is wholly and entirely be- yond the scope of matter. No reasonable man would say that in matter, there is the possibility of the conception of an abstract idea, and yet, man is able to conceive the abstract. How then could matter evolve into something that wholly transcends it? Reason is the power to conceive the abstract. Power to conceive the abstract postulates, a something that is capable of con- ceiving it, actually existant, and possessing it. Is this something which is capable of possessing this power found in physical matter? Certainly it is not, else, why would not brutes manifest this power? They have existed for a good deal longer than man but have never shown the least signs of reason, while man, from the date of his first being has shown decided signs of reason. If the seat of reason is to be found in matter alone, the beast ought to be more intelligent than man. Is that not reasonable? 

No man of sound reason will deny that there must have been a first cause of all that exists, whatever we may call that cause. Nothing has ever been known to happen without a cause for it, and it is not instinct of human nature that it is not possible for anything to happen without some cause or other. Something caused matter to exist in the first place, and then in some way or another; it took on diversified forms. How these diversified forms came about is explained in many ways, one of them being evolution, a far-fetched, unprovable theory, and another being a perfectly simple and plausible explanation, the explanation given in the Bible, of the creation of the world by God. I should think that it would be well for lovers of science and men interested in truth, to read this explanation, ponder over it a little, compare it with the wild assumptions of evolution, and then, in all fairness, pass judgement on which of the two is the most probable, and most in accordance with the reason that we are all sup- posed to have. A. M. Riordan, 
Flagstaff, Arizona. (There is evidence of evolution on every side of us. The path of man from the embryonic unicellular structure to the developed infant is 

one of continuous evolution. The path of man from prehistoric times to the present day is like- wise one of progression. 
On the other hand, in certain types of structures there is still difficulty in classifying them as either animal or plant life. 
Evolution is not a bugbear. It is not as irrational a theory as many would have us believe. It does not conflict with religious teachings to any material extent as is evidenced by the fact 

that at Fordham University (Pre -medical Course) 
years ago, evolution was taught to the writer by Jesuit priests and did not cut down attendance at the church.-Editor.) 

(Continued on page 724) 



Science and Invention for November, 1924 673 

In the illustration below the 
shark is holding two fingers 
over the face of the six. This 
indicates to his pal that he has 
two pair, and the card shown 
illustrates that the higher of the 
two pair is sixes. Invariably 
the shark stacks his five cards 
together, and does not show 
only one card as illustrated in 
the drawing below. This would 
be a dead give away. The right 
way to do it is illustrated at 
the middle right of this page. 

In the figure at the left the card sharp is exposing a 
king and bending one finger over the top of the card, 
a natural position, but it indicates to his partner 

that he has a pair of kings. 

MoTe Galattb:eirW TE-IlcM5 
Emp o5ed 

By MARK MELLEN 
The Man Who Fooled P. T. Barnum 

ON this page are shown several more methods of cheating at 

the card table. This is a continuation of the international 

code among gamblers from the last issue, which described 

some of these methods. To gamblers the information is valuable 

in that it enables two confederates to work the trick called "play- 

ing the .high hand." 
Each cheater knows what his confederate has, and therefore, 

only the high hand plays. Let us suppose that the opener of a 

jack pot has bought three cards and made three jacks, while at 

the same time one of the confederates has two pair and the other 

holds three sevens. In such a case only the one holding the better 

hand, that is, the three sevens, will make the call. Without these 

signals both of them would have to call, having one pair of each, 

and their loss would be just twice as great when the three jacks 

collect the money. 
In other ways the information is useful also. One shark-Tom, 

we'll call him-might flash the value of his hand to his pal Jerry. 

"I have three sevens," he signals. Jerry takes a peek at the hand 

of the player next to him who is betting, and knows at once 

whether or not Tom has him beaten. He signals back "raise" or 

"drop," just as the occasion demands. Of course the other sharp 

does not even make the call. 
Those who have been following this series of exposés had 

better not think that they are wise. The best 
e e"er"wallet 

filler" 
ps 

is 
strthe 

fellow who thinks he is a wise guy. im 

him better than anyone else. 

The "In Jog" is used to mark where cards 
are to be cut, so as to preserve a stack. 
The sharper arranges the cards in the man- 
ner he desires they should be run off 
when dealt. With the top twenty cards 
stacked he pulls the top card toward his 
body, draws out from the bottom about 
half the deck and places it on top. He 
shuffles thoroughly the cards that are now 
on top of the identifying card or In Jog 
and then takes hold of the In Jog or 
protruding card and all below it and 
places that bunch on top of the deck. 
An expert card sharp can gather up the discards and stack 
them at the same time. After arranging cards in desired order 
he divides the deck into two almost equal parts and crimps or 
bends the top part so that it resembles an arch or bridge, at 
the same time bending the lower part of the deck in the oppo- 
site direction. By a quick motion the lower half is pulled out 
and placed on top of the cards bent in the other direction, as 
shown diagonally to the right. When the cards are now sub- 
mitted for a cut there will be a "break" or gap between the 
upper and lower halves of the deck, and an innocent person 

will almost invariably cut right there. 

Below the proper method of 
signalling to a confederate is il- 
lustrated. The five cards of the 
poker hand are stacked together 
and carelessly held in the hand. 
For the moment the sharper 
does not even glance toward his 
confederate to see if he got the 
signal. Just as the game is 
about to continue, he receives 
the "go ahead" signal from -his 
confederate, and knows that his 
hand is good. The three fingers 
held carelessly on the top of the 
card indicates that the player 
has three cards of the type ex- 
posed, namely, the seven of 

spades. 

Below the fake cut is illustrated. A good 
"mechanic" can run up a hand so that on 
the deal each player will receive the cards 
intended for him, but to accomplish this 
and disarm suspicion the man who runs 
up the hand must make a cut that at least 
looks like the real thing. He, therefore, 
stacks the cards to suit himself, but puts 
on top one card that is not requird-an 
extra card to be disposed of.later. When 
through with his false shuffle, which does 
not shuffle the cards near the top of the 
deck, he grasps about twenty cards on top 
of the deck with his right hand, and then 

quickly grasps with his left 

hand the top card and all 

ei those under the ones that are 

J held in the left hand (the 
stacked cards), just as illus- 
trated below. Both hands are 
drawn apart and the top card 
in the left hand falls down on 
the other cards, while the 
stacked cards in the right 
hand are thrown on top and 
the deck is ready for dealing. 
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The Thil e mverm 2n 
NOVEMBER is a month of meteors. 

Several swarms make their appear- 
ance at this time of the year. The 
Leonides which appear to radiate 

from the direction of The Sickle in Leo are 
due to appear about the fifteenth but will be 
seen only by early risers, for Leo is now 
to be found in the eastern sky before sun- 
rise. The Leonides are among the most rap- 
idly moving of all the periodic swarms be- 
cause they are met by the earth "head-on." 
the morning side of the earth being the 
advancing side of the earth in its orbit, the 
evening side the following one. In the eve- 
ning skies this month we will have the An- 
dromedes and The Taurids. The more noted 
of the two swarms is The Andromedes, 
which will appear about the 23rd or 24th, 
coming from the direction of Andromeda in 
the early evening hours. They are sluggishly 

LY;MIX, 
(The/ Lynx Horizon" 

pointing north 
at the hours 

given above; stand- 
ard time, the location 

of stars is seen. 

N oo vesn 'aenz 
By ISABEL M. LEWIS, M.A. 

of the U. S. Naval Observatory 

moving with respect to the earth because 
they are moving in the same direction and 
have to overtake it. They leave reddish 
trails while the rapidly moving Leonides dart 
swiftly across the sky leaving brilliant blue 
or greenish trails. The Taurids have sev- 
eral radiating points in Taurus, one of these 
being close to the Pleiades, and they appear 
at several different periods during the 
month. They are noteworthy for the fact 
that occasional fire -balls appear among them 
which are meteors of exceptional size and 
brilliancy, the appearance of which is at- 
tended with loud reports or detonations, an 
effect of their encounter with the earth's 
atmosphere. 

Meteors are but cosmic dust, particles of 
matter weighing usually but a few grains, 
and traveling in the paths of comets that 
have become disintegrated. When their orb- 
its intersect that of the earth these meteoric 
particles penetrate the earth's atmosphere and 
glow brilliantly for a few brief seconds as 
they are heated to incandescence by friction 
with the earth's atmosphere. Their ashes 
then sift gradually down to the surface. 
Some swarms of meteors are closely bunched 
in their orbits, so that showers of unusual 
strength occur at intervals of a number of 
years when the earth runs into these denser 
portions. Both the Andromedes and Leon- 
ides are of this kind. The Leonides appear 
in great numbers every thirty-three years 
and the Andromedes every thirteen years. 
But every year they appear in greater or 

(Continued on page 708) 
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very y C misery 
By RAYMOND B. WAILES 

Is it possible to iron a collar and make 
sugar? 

Is water glass an adulterant in laundry 
soap? 

What causes the tops of bleaching powder 
cans to be blown off? 

10 

ma 

What do popular gasoline 
"improvers" contain? 

What do sprays contain? 

1- y;, `.; 
, 

??: 

t%'4' 

/irr`vre,ti, 

How is artificial frost on 
mirrors made? 

li 

Which clinkers the more readily, red or 
gray ashes? 

Is there deadly carbon monoxide in 
tobacco smoke? 

ANrNRAcf 
NE 

.A 
How does a chemist remember long 

chemical names? 

12 
Are ocean cables pure lead? Have you tried the new gasified ice cream? 

(Answers appear on page 736) 

Is silicon a mineral? 
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The principle of the Ano Kato 
is involved in the first prize 
winning device, shown at the 
right and above. The box is 
covered with gold paper and the 
figures are cut from the same 
material. To operate, rub the 
glass briskly with a piece of 
chamois or leather. After several 
strokes, the paper dolls will per- 

form a fantastic dance. 
Qr 

2ND PRIZE 

6TH 
PRIZE 

AMYL 
ACETATE 

4.4.9 

1ST PRIZE 

# BINDING TAPE 

,, CLASS 
POSITIVE 

GOLD PAPER 

.. BACKING BOARD 

A beautiful photo transparency is pre- 
pared by making a glass positive and 
placing gold paper in back of it. The 
positive is printed from an ordinary 
negative, using a glass plate in place of 
printing paper. The construction of the 

transparency is shown above. 

5TH PRIZE 

Small disks may be cut from 
gold paper with an ordinary 
hand punch, whereupon they 
can be used to decorate a candle 
stick in a manner shown at the 

right. 

Here again 
gold paper is 
used for an 
ornamental de- 
sign. It is 
cut out in the 
desired shapes 
and pasted on 
a metal box. 
The effect is 
pleasing and 
makes a useful 
as well as or- 
namental box. 

If a few drops of amyl acetate are placed 
on gold cover paper, a brush rubbed 
thereon will be coated with gold paint 
which may be used for decorating vari- 

ous objects. 

////UUI///I/////I/////1////4' 

.uo41 § 

1 

GOLD PAPER ¡ I ; 
GLASS 

GOLD PAPER I 
DOLLS 

e 
BOX INVERTED 

INSIDE 

immicafitteWms. 

3RD PRIZE 
Ornamented flower pots and 
other like objects can be made 
by cutting out designs from 
gold paper and pasting them 

as shown. 

8 

A11ttID1ltu 

A11111U111U1 

7TH PRIZE 

igeA1 

F. 
A very pleasing pen and pencil 
stand may be made by cutting out 
a design such as shown above from 
very thin wood and covering it 

with gold paper. 

9TH 
PRIZE 

1st Prize-$100.00 in gold: 
Karl Fichtner. 

2nd Prize-$75.00 in gold: 
Atenodoro Herrera. 

3rd Prize-$50.00 in gold: 
Mrs. George B. Johnson. 

4th Prize-$25.00 in gold: 
Miss Marion E. Parsons. 

5th Prize-$20.00 in gold: 
Miss Mary H. Horn. 

6th Prize-$20.00 in gold: 
Miss Mary B. Grubb. 

7th Prize-$20.00 in gold: 
Earl C. Vandre. 

8th Prize-$20.00 in gold: 
Adolf F. Ekberg. 

9th Prize-$20.00 in gold: 
Thomas McCartie. 

10th Prize-$20.00 in gold: 
Richard Sternat. 

r 

4TH 

.9.01"." 
`Ya 

1 \ - `. W ® w -y, °C«Z:\ , ),, 
1;4 

I Gold paper designs may be cut out 
and placed in back of plain glass 
disks or squares. Binding the edges 
make a serviceable tray such as 

shown above. 

8TH PRIZE 

Narrow strips of gold paper may be cut 
out and interlaced to give a pleasing 
effect. Above is shown a photograph 

easel made in this manner. 

10TH 
PRIZE 

Corners for desk blotters may be covered 
with gold paper and a desk calendar may 
be decorated with gold paper to accom 
pany the blotter. Such a combination 

gives a very pleasing effect. 
`l 
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Conte2ü wmTe-.9 
11th Prize-$20.00 in gold: 

E. E. Laufer. 

12th Prize-$20.00 in gold: 
W. T. Markowski. 

13th Prize-$20.00 in gold: 
No name or address on model. 

14th Prize-$20.00 in gold: 
A. Gruntal. 

15th Prize-$20.00 in gold: 
August Caesar. 

16th Prize-$5.00 in gold: 
Miss Kathryn Kawalick. 

17th and 18th Prizes. --$5.00 in gold each: 
C. W. Prouty. 

19th Prize-$5.00 in gold: 
John M. Lang. 

20th Prize-$5.00 in gold: 
Miss Peggy Kahn. 

21st Prize -55.00 in gold: 
S. S. Vidah. 

14TH PRIZE 

Cut a design from gold paper and mount as --1 
shown. Viewed from different angles, one of 

the designs will show clearly. 

17TH PRIZE 

A lady's handbag is 
made by interlacing 
narrow strips of gold 
paper, shaping into a 
bag and covering 
with net. Decora- 
tions of gold paper 
may be added as taste 
dictates. A silk cord 
is used as a handle. 

12TH PRIZE 

DESCRIPTIONS OF DEVICES USING 
OUR GOLD COVER PAPER. 

11TH PRIZE 
Index tabs that can be plainly 
read may be made from gold 
cover paper. Strips are cut 
twice as long as the tabs and 
folded over as shown. They 
are then lettered as desired 

and pasted to the file cards. 

WATCH 

CARDBOARD PILL BOX WOODEN 
DIAPHRAGM ' WASHER 

\rf 

WOODEN 
WASHER ` 

HOLE FITS 
TONE ARM 

A substitute phonograph reproducer may be made as 
shown above and the entire device covered with gold 

paper. It will reproduce phonograph records well. 

15TH 
PRIZE 

Lockets may be made by Inserting two 
disks of gold paper placed back to back 
between two disks of glass and placing a 
metal rim around the whole as shown. 

19TH PRIZE 

g18TH PRIZE 

A pair of book 
ends may be 
made by making 
up a plaster cast 
such as shown 
above and to 
the left and 
placing bits of 
gold paper and 
pebbles in the 

plaster. 

13TH PRIZE 

e 
TOP VIEW 

A mantelpiece or desk clock 
may be made by cutting a 

form from wood as shown 
above and covering with gold 
paper. A space is provided 
for a watch, the stem of 

which will protrude as 

16TH 
PRIZE Here again, narrow -strips 

of gold paper are cùt 
and interlaced so as to 
form an object. In this 
case it is a flower pot 
for holding artificial 
flowers. Dried moss may 
be packed around the 
flower stems to give a 

realistic effect. 

A photograph frame and stamp 
receptacle may be made as 
shown at the right and covered 
with gold paper. It will pre- 
sent a very pleasing appearance. 

21 ST PRIZE 

A very pretty puzzle may be made by 
covering a letter or other figure such 
as shown at the left with gold paper 

and cutting it with a scroll saw. 

DRAWERS FOR STAMPS 
ìl 

' 
Loose-leaf notebooks can be made to present a most 
pleasing appearance by pasting a design cut from 

gold paper on the cover and strips 
of the same inside the cover as 

shown below. 

20TH PRIZE 
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Homormab_e MenüCKA5 Üra. Go_cl Cover 
CoTCh22:a 

MATCH 
HOLDER 

1ST HONORABLE MENTION 
(,2» 

A combination memorandum pad, 
calendar and match holder may be 

constructed from cardboard in the form il- 
lustrated above and covered with gold paper. 
A paper or cloth hinge may be placed so 

the cover can be lifted readily, allowing 
access to the matches. 

2ND 
HONORABLE 
MENTION 

Heavy paper forms the base 
of the small pocketbook illus- 
trated above. The material is 
covered with gold paper, which 
improves the appearance con- 

siderably. 

5TH 
HONORABLE 

MENTION 

Of late, candles 
and candlesticks 
have come into 
very wide use 
on mantelpieces 
as decorations. 
The ordinary 
candle is rather 
crude in appear- 
ance, but can be 
greatly improved 
by using the 
scheme illustrat- 
ed at the left. 
Any type of de- 
sign desired may 
be cut from 
gold paper and 
fastened to the 
candle with or- 
dinary glue or 
common library 

paste. 

3RD HONORABLE MENTION 

HARDLY 

had the July issue of Sci- 
ENCE AND INVENTION appeared upon 
the newsstands when the entries in 

the Gold Cover Contest started to pour 
into the editorial office. From then until 
the time of closing, hundreds of entries a 
day were received. The sum total of all 
the entries ran well into the thousands and 
obviously there had to be many duplica- 
tions in such a mass of material. Many 
of those devices which made use of the 
gold paper from our cover were good, 
although not as good as the prize winners. 
The editors, therefore, thought that it 
would be only fair to all concerned to issue 
honorable mentions to the most deserving 
entries that did not win prizes. There- 
fore, the devices pictured on this page 
were decided upon. In practically every 
case, two or more of each device were 
entered. Therefore, it is of course im- 
possible to give the name of the designer 
of each entry. 

6TH 
HONORABLE 

MENTION; 

Beads and a fan made 
from gold paper are il- 
lustrated above. Beads 
are made from pennant 
shaped strips of the 
paper by rolling them up 
on a large pin, starting 
at the wide end. The 
bead is then shellacked. 

WOODEN 
BUTTON - 

7TH 
HONORABLE 

MENTION 

PLACE THIS 
DIAPHRAGM IN PHONE 

-14 
PIN SOLDERED ON 

At the right is shown a 
decorated basket, using 
gold paper. The latter is 
pressed into service to 
give the leaf effect on the 
handle of the basket and 
is also used in strips for 
forming the body of the 

basket. 

d_ 

Very effective indeed are "art corners" usede4 
for mounting photographs in an album when 
they are cut from the gold paper from our 
cover. Directly above is shown a page of 
an album using these corners, while at the 
left is shown a detail view of one of the 
corners. The slits for the photograph should 

be cut with a razor blade. 

FRAME* 

CARDBOARD 

BLACK 
PAPER 

4TH 
HONORABLE 

MENTION 

GLASS 

...GOLD PAPEQ 
NUMERALS 

A house number which shows up very 
well and improves the appearance of 
the front door may be made as shown 
above, using gold paper for the numer- 
als. The gold numerals stand out clear- 
ly against the dead black background. 

A radio loud speaker may be made as il- 
lustrated at the left. The cone of card- 
board is covered with gold paper to im- 

prove the appearance. 

8TH 
HONORABLE 
MENTION 

11 
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very fer'.ody 
Pp®fo SO5Enlit BUMMING/La. 

NO. 20 OF A SERIES 

1 

ASSISTANT OFF STAGE 
PULLS STRING Th+ 

ROLLER 

CLOSED 
OPERA HAT 

SILK CLOTH 
RUNNING 
OVER TWO 
STRINGS 

CONCEALED 
POCKET INS DE 
OF COAT 

A fish bowl is seen to be alive with gold fish. The performer seizes his gun and 

fires point-blank at the fish. Instantly they vanish. The bowl is specially 

constructed, and the fish are enclosed in a hair net. An assistant off stage pulls 
the string, which draws the fish down into the bottom of the bowl. 

The performer comes forth, closed opera hat in hand. The hat is opened 

and the hand of the performer dives down into it and a rabbit is withdrawn 

from the inside. The accordion silk cloth closing an aperture in the back 

of the hat folds with the hat. The performer's hand passes into the hat 
through the opening and to a pocket inside the coat. 

Below and to the left the performer places a midget upon a small stool well 

out on the stage. He brings down a cloth in front of the midget and 

suddenly snaps the cloth away. The midget has vanished. The secret is simple. 

Strapped to the performer's back is a rack which holds the midget. 

In the color changing ball a double red shell fits around the ball. The ball 
is tossed into the air, and a pass causes the first half of the red shell to be 

swung around tcward the back, making the ball appear white. The ball is 

then tossed into the air, but the double shell is retained in the hand, proving 
that the ball is white, 
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TJTh CON f ¡ ^ i1 f U 
ides- Mill 

THE grinding cylinder is three inches in diam- 
eter and is turned from oak or beech, pre- 

ferably the former. It is held on either a 
threaded shaft with the addition of two nuts 
on each end, or it may be pinned to the shaft 
after drilling a hole through both the cylinder 
and shaft. The gear ratio between the crank 
handle and the grinding cylinder should be 
about 10 to 1. The spiked cylinder is put in 

the neck of the hopper. 

The back of the hop- 
per is made remov- 
able and is held in 
place while the 
machine is in opera- 
tion by two wing 
nuts. The bolts up. 
on which these nuts 
are located, fit into 
the two slots in the 
side boards. Hooks 
are installed below 
the hopper in the 
side boards for hold- 
ing the sack which 
catches the crushed 

apples. 

An easily made cider mill pictured in the above illustrations, has a capacity 
of two barrels of cider per day. The shafting gears, bearings and fly wheel, 
are taken from discarded machinery, and the dimensions of the mill will 
depend upon their selection. The bottom of the press, the lever and the 
sideboards, should be made preferably of oak. The grinding cylinder is 

Sensitive 

Two safety razor blades, A and B, form a 
most effective micrometer. One -tenth 
inch is allowed between the edges 
of the blades and the whole is mounted 
on a baseboard with a suitable scale. The 
blades rest upon a glass plate, which is in 
turn fixed atop a small wooden block. 
The wire frame is placed around the glass 
plate and the blades. If the needle is 15" 
long, magnification will be 1500 times. 
The piece to be measured is placed under 
the second or measure blade, B, as shown. 

-C. A. Oldroyd. 

PIVOT BLADE"A". 
HOLDER. 

BALANCE WEIGHT 

BEARINGS 

ADJUSTABLE HOPPER BACK 
14"X 14" PIVOTED ON HINGES. 
HELD WITH WINGNUTS 18' 

PRESS LEVER 
en X14" X IQ" 

SHEET IRON 
BAFFLE PLATE 

IRON RATCHET 
4 .. "X14"Xa 

PINS 

3"X 14" WOOD 
CYLINDER 

SPI KE5 

'-BEARING& 

0NUTS 

e THREADED SHAFT . 

X I6" 

SLOT 

HOOKS 

MOLDING I 

4 HOLES HINGES 
REMOVABLE 

HINGE PIN 

made of wood, into which headless spikes are driven. The lever which 
presses the juice from the pomace, is mounted on removable hinges. The 
entire weight of a man exerted at the distant end, will be sufficient to press 
the juice from this pomace, which is caught as it comes out of the hopper 
in a sack. The iron ratchet is used to relieve the pressure. -Tud Garber. 

licr®meter 
A balance weight must be added to the after end of the pointer 
in order to counterbalance the weight of the long end of the 
needle. To graduate the instrument, it is best to use shims or 
thin wires of known thicknesses to make the primary divisions. 

Secondary notations may be interpolated. 

SKELETON SKETCH 

SECTION THROUGH MICROMETER 

i 
411//////0/47//a,,,,,,,,,;,,, \\\, 

NUT 
ITEM TO BE MEASURED IS 

PLACED UNDER. HERE 

I5" 

g o 

BETWEEN EDGES I' 

WIRE FRAME 
////////. 

AGAINST WHICH 
BLADE A RESTS, 

GLASS PLATE KNITTING NEEDLE 

at 
WOODBLAGK 

ASE BOARD 
SCALE 

,CASE 
/Or01100/!!lIOO.YOIO//rOIO/lQ(774eZZJEV/ /OUO7O' MW 
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The turbine is built it a metal pill box with small brass vanes. The steam jet blows 
into one side, so the steam impinges upon the blades. -F. E. Peterson. 
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The detail of the safety valve is shown below. 
The piece of lead forming the valve is cut or filed 
as shown and fits into the top of a brass pipe 
which is eoldered to the boiler top. The support- 

ing spring can be made of brass wire. 

VIEW OF FIREBOX 

it 

REAR VIEW 

T URBINE 

FRONT VIEW 

EXHAUST PROPELLER 

TO FIRE BOX SHAFT 

ROSS PIECE 

VALVE 

ARM 

BODY 

SPRING 

5AFEï Y_VALVE 

t FUNNEL 
AIR TUBE 

FUEL TANK 

t --PET COCK 

SCREEN 

The turbine propelled boat constructed entirely of metal shown in the 
above illustration, is extremely simple to build and the materials may be 
obtained from scraps found about the home. Cut IA is the hull and is 

Hinges 
Rudder E- 

CROSS SECTION 
THRü BOAT 

Side 
Men,berS 

R c he$ 

Light Deck- PlyWood 

Boo" - 

3/4 Thick 

Thin tin or Aluminum 
tackedto side members 

. 
bent as shown, the joints being soldered. The forward hole takes the 
smoke stack and the one just behind it the boiler lid. The burner is a 

sardine box filled with wicking. The fuel tank is aft. 

opelle 

Water Level at 
Full speed 

SECTION THRU 
BOW AND STERN 

{ Stern 

Spee 

The speed boat shown in this il- 
lustration is propelled by a 
rocket which is fastened to the 
deck with the aid of two clips. 
The boat is made in the shape 
shown at the left, the two side 
pieces being made of thin but 
strong wood, as is the top, while 
the bottom is of tin or aluminum. 
The boat is put together with 
tacks. The rudder is left to the 
ingenuity of the builder. Of 
course, it will be necessary to 
fire the rocket with the aid of a 
fuse for the protection of the 
operator. -C. A. Oldroyd. 

Oomg 
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THE operating cost of radio may be greatly 
reduced if the primary cell illustrated here, 

is substituted for either storage battery or dry 
cells. The construction is very simple and the 
cost of the component parts exceedingly small. 
The first step is to procure the necessary num- 
ber of ordinary one -quart Mason jars. Each cell 
will deliver approximately three quarters volt, and 
will supply, when connected in series with 
enough other cells to bring up the voltage to 
the necessary value, enough current to supply 
any tube consuming %2 ampere or less. The posi- 
tive element of the cell consists of a copper 
strip to which is attached an insulated wire as 
shown. The negative element is a piece of amal- 
gamated zinc, suspended in the top of the jar. 
Through a piece of cardboard cut to fit the top 
of the jar, a test tube, with a small hole in 
the bottom, is thrust. The hole may be made 
in the tube by heating the end of it in a Bun- 
sen burner or blow pipe flame until the glass is 

red and blowing the %8 inch hole through. 

adi® Primary Cell 

To work the bat- 
tery fill the test 
tube with copper 
sulphate crystals 
and the jars with 
a solution of one 
part Epsom salts 
to five parts of 
water. 
-Dr. E. Bade. 

One of the most important points in the construction of the cell is to keep the wire from it and suspending it with wire hooks. The cardboard cover which holds the test tube the positive plate insulated from the solution in the battery jar. Ordinary No. 14 (1 inch size) in place should be painted with paraffin before being placed in use. The 
weather-proof insulated light wire may be used for this lead but better results will be salt solution should be changed about once every month or six weeks and the test tube obtained if a common wire is covered with a piece of rubber tubing wired around the should be kept full of the copper sulphate crystals at all times. A charge costs less than 
ends. The zinc plate is made by cutting a piece the requisite size from zinc, drilling, five cents per cell. 

Marvelous Number 5quares 

If the numbers from 1 to 49 are placed in a nest of hexagons in the style shown above tians of non -adjacent hexagons which give the identical total also. Some such combin- each group of seven hexagons will give one sum when added-175-and each column of ations are given a,:dve. Cut bits of paper so the numbers show through and find some seven hexagons will give the same sum. Also, there are more than 200 other comhina- of the 200 combinations. The second row of figures = 31415926 or pi.-A. Gruntal. 
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c>>cy c -e WheeL Toy5 E,9AGT Made 

By connecting the various pieces of apparatus or toys by means of string belt the whole 

affair can be operated with a small ray motor. Above is shown a sort of toy circus ground 
set op on boxes and the various mechanical toys installed upon it. The motos may be seen 

between the two upright wheels at the left of the merry-go-round. The 'belt to the merry- 
go-round simply passes around the outside of the bicycle Wheel. The wheel in the center 

of the picture is set on two wooden upriights, the axle of the wheel being fas'ened to it. 
Each of the toys is built in a unit tc itself and can be moved independently of the others in 

the collection, thereby giving a means of adjusting the tension on the connecting belts. 

The ingenuiiy of children in constructing toys that are surprising re- 
plicas of their larger counterparts is markedly shown in the illustrations 
herewith. The veritable miniature street fair apparatus shown here is 
all constructed from old bicycle wheels, con -truction toy parts, wire, 
colored paper, small dolls and bits of hoard. The Carousel directly 
above is simply a plat -form placed ow top of a bicycle wheel whose axle 
is fixed to a hoard. The decorations are of colored paper and the dolls 
and animals used in '.making the merry -makers are similar to those that 

can be purchased in, any toy store. The flags are all fixed to wire. 

ea. 

As shown in the photogiapin at the top of the page to the right, here is depicted another 
arrangement of the toys with a fourth wheel added. This fourth wheel is somewha. on the 
order of a o:olor disc, the circumference of the two wheels used on its construction being 
covered with trilliantly colored bits of paper. This last toy is constructed much on the 
same order as the one shown in the center in the top photograph, the wheels forming it 
being mounted on wooden supports. The rnly tools needed in the construction o' any of 
the devices shown here are: screw drover, a small drill, a pair of pliers and scissors. In 
some of the construction the complete wheel is not used but the spokes are removed and 

only the wooden rim put into service. 

Here is a close-up of the Ferris Wheel shown in the curer 
photographs. In it the rims of two bicycle wheels are used. 
A few spikes hold the rims to the axle which is nothing more 
than a small steel rod, such as may be found in any of the 
erector try sets. The hub to which the spokes are attached 
are bits of tir with holes punched around the edge. The chairs 
for the dulls are made of cardboard and are sup»crud between 
the wheels try wire. The stretchers wed to hole the two 
wheels together and in place are also of wire. -C. H. Van. 

Neme C@Qeu-o üed PecllUng Wiird 

The vane wheel which acts as the heat motor is cut from ligi t tin and is suspended on a passes when the device is set or a radiator. The motor is connected to the bird- 
wire shaft above the hole in the base through which the heat which operates the sensor mounted on the motor's bae-as shown. -Dr. E. Bade. 
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This department will award the following monthly prizes: First prize, $15.00; second prize, $10.00; third prize, $5.00. 
The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the 

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

Hair Dryer 
FIRST PRIZE $15. 

VACUUM CLEANER WITH ( 
BAG REMOVE r.>' 

HTY4: 
. '` 

_ --- : - .- 
By placing a vacuum cleaner atop the radiator 
as shown above, the hot air pulled through the 
cleaner and ejected at the exhaust will be 
found very effective in drying the hair. 

-F. L. Kelsey. 

aurg,:flar Alarm 

Two nail contacts, a bit of spring brass and 
some battery wire attached to the door as 
shown in the above illustration, form an 

effective burglar alarm. 

Ma nification 

When afield and needing a small magnifying 
glass, punch a small hole through a bit of 
cardboard, and observe the image close to the 
eye. Greater magnification can be had in this 
manner than with the ordinary small lens. 
Observation must be made in a very strong 
light. -Don Home. 

1R.ecord Gtt®p 
SECOND PRIZE $10 

SMALL PULLEY 

WASHER 

9tlll1IIIIIIIIIIUIIIIIIIIp111111 

ATTACH TO TONE ARM 
WI H SMALL SCREW 

\ 
li i 

, p11111111I1111U0ÍlllllllllllllllflllQíÌllllllll 

II IfI1111111U111UI/U/ll/lll!lllllllll`lUilbl 

/ ! 

TWINE 
BRAKE 
LEVER 

Ili 
By attaching the small spring clip to the 
tone arm of a victrola installing a small pulley, 
and running a thread from the brake lever tci 
the clip, an effective stop is made. 

-W. T. Markowiski. 

aflance Kink 

Where much weighing is to be done, the 
arrangement of attaching the weights by fine 
silk threads to a shaft and knob which holds 
them over the balance pan, so that they may 
be dropped on the pan consecutively, is very 
good. Very fine thread must be used so that 
its weight will have no effect on the balance. 

-Esten Moen. 

Fine Waiting 
THIRD PRIZE $5 

By attaching a magnifying glass to a fountain 
pen, as shown, suprisingly small script can be 
written by anyone. Try it. -Jacob Schmidt. 

save Punctures 

If the street sweepers go on strike, try the 
above idea for preventing punctures. It may 
come in handy around the garage driveway 
if there are bits of glass or tacks about. 

-F. Fornos. 

Filling BmIlIl®®ns 

l .. 

-,/)',' 

For filling toy balloons with buoyant gas 
allow the gas to pass into the football bladder, 
then close the first cock and open the second, 
and force the gas into the balloon. This 
system allows sufficient pressure to be placed 
on the gas to force it into the balloon, which 
is not possible, using only the pressure of the 
gas mains. -W. L. Todd. 
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INK 
- ypEWRITER RIBBON 

Restore typewriter ribbon by splitting the cork 
of a vial and inserting a wick of canton flan- 
nel, making a self -feeding brush, and painting 
the ink on the ribbon. Ink is made as follows: 
Glycerine 4 ounces, soap shavings 1 ounce, 
water 12 ounces, grain alcohol 20 ounccs, 
aniline 1 grain. Mix water and glycerine over 
fire and dissolve soap. Dissolve color in alco- 
hol and mix solutions. -K. B. Murray. 

....-...r-..,s....sss.......r...r.r..,...r. .417. ss s.r..*2Mf \ , ,1 \ `\ ` ' , `r-4 
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HndIlca400 ir 

®rnge FIlFs'ewCCTJE? ci e 

If the juice from an orange peel is thrown 
into a candle flame, fireworks results. 

-Dr. Albert Neuburger. 

If a layer of clay is placed in the bottom of 
a tumbler, a couple of marbles on the clay, 
and a stream of water played on the clay, 
the marbles will mill a glacier pot hole. 

-Dr. A. Neuburger. 

r'iNI 
'l?;lhlfs,. 

ENGINE 

TIN CAN 

NUTS 8, 
WASHERS 

3/16 CORILLROLO ROLLDEb STEEL OR 
D 

A piece of solid steel stock bolted to the 
bottom of a baking powder can upon which 
the cover has been soldered, used as shown in 
the Illustration, makes a good detector of 
knocks in engines. -J. F. Wilhelm. 

Watch C®ulispass 

If a watch is held suspended by its chain, 
and a small strip of paper is bent as shown 
and pasted so that the upper edge is in line 
from twelve to six, an extremely handy level 
results. The paper will indicate true hori- 

zontaL -Ben Zyl. 

lice Pilch Holi eT 

WINDOW BLIND HOLDER 

A shade holder and string, as shown in the 
illustration, will keep the ice pick in place. 

-Herbert E. Morris, Reporter No. 9363. 

®ilIlïlltl2 Eggs 

EGG 

COLD WATER 
If eggs are placed in cold water before 
boiling as shown, the shells will not crack. 

-Richard Fielder. 

Emb®55Jing Foil 

í 

Affrifertag 
WRINKLEb 
TIN FOIL 

IN OD 

SMOOTH TINFOIL 

%- \ j¡4,'i¿`y:%ï% /1.ür:-.. -,- GARPET 

If tin foil is first smoothed with the use of a 
small board, then rubbed by a brush as it 
rests on the carpet, it may be embossed 
beautifully. -James E. Noble. 

IlIlIl®ácQl BvAIl}l 

CELLULOID BALL 
Kinks may be taken out of celluloid balls by 
heating the depressed portion slightly with a 
flame, care being taken not to burn the ball. 

-Arthur Johnson, Reporter No. 5877. 
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RegpansmIl55Ilon Fr®m AirpIlane 

The above photo shows Lieut. 
Franklin L. Rash, of the U. S. 
Army Air Service, with the 
Compact radiophone transmitter 
employed in speaking from his 
plane to his col- 
leagues on the 
ground. 

A cone type loud speaker made of 
pleated paper is one of the latest types 
of reproducers guaranteed to reproduce 
all overtones without causing distor- 
tion, or in any other way altering the 
true rhythmic qualities of the music. 

Phonographs, book cases, 
library tables and other 
household utilities have 
been used in modified 
forms in conjunction 

with the operation of radio re- 
ceiving instruments. It re- 
mained, however, for the Signal 
Corps of the War Department 
to make use of a desk lamp as 
a loud speaker and yet retain 
the true purpose of this electric 
lighting unit.-S. R. Winters. 

The messages from the :55 -watt transmitter on the plane 
were picked up and amplif.ed. The voice -currents were 
then passed through a microphone and carried by land 
line to the broadcasting station, where they were sent 
out on another wave -length. Thus thousands of people 
were able to listen to the conversation between the rapidly 
moving plane and the land station. Lieut. Rash wit- 
nessed the arrival of the roand-the-world fliers and gave 
a detailed description of :he approach of the Magellans 

of the air. 

And now the radio motor. C. Francis Jenkins, famous 
inventor, is shown above with his newly invented motor. 
When attached in the place of a loud speaker it revolves at 
high speed, producing an appreciable amount of power. The 
radio motor represents a step in transmitting radio power. 

11111,0,111111111111111111111-1111 mnummn nIII 1111 

E want descriptions of new radio ideas which you have hook-ups or mechanical details, et cetera. 'We are particularly 
worked out in practice. Take photographs of the im- desirous of obtaining new hook-ups and descriptions of single 

portant parts and make pencil or pen and ink sketches of the tube, reflex and other types which have proven satisfactory. 
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Competition is so keen 
among the New York 
bootblacks that a special 
ingenuity must be shown 
for anyone to obtain an ex- 
tra measure of trade. Joseph 
Camarato seems to be one 
of the brightest of the lot, 
for he conceived the idea 
of installing a small one 
tube outfit in his blacking 

box to entertain clients. 

,Pe C;uihcó r Rò C5 

During the Epson races 
every year no small 
amount of traffic conges- 
tion results from the huge 
crowds which gather to 
witness this turf classic. 
Last season the London 
police assisted traffic with 
the use of a dirigible obser- 
vation balloon equipped 
with radio, and two mov- 

able land stations. 

THE English are taking more and more interest in 
the radio art. Their latest essay in this field was a 

series of more or less exhaustive tests looking toward 
a solution of the problem of communication between mov- 
ing trains, between train and fixed stations, and the re- 
ception of broadcasts aboard a moving vehicle. The 
photographs given on this page show two experimental 
stations which were installed. Immediately above is 
shown a small power transmitter using both outdoor and 
indoor aerials, from which a large number of the test 
signals were sent out. At the left is shown the more 
or less complete receiving arrangement, which was used 
to check up on the signals transmitted from the station 
shown above, while the car in which it was installed 
were being pulled behind an express train. Very complete data 
was gathered and a large number of possible conditions covered 
in these tests. The static:2 _.raking the test was assigned the call 
letters 2XX. It was hoped by the experimenters that some positive 
idea and arrangement could be figured out through which communi- 

Tia.1n Rm onOo 

cation to and from moving trains might be arranged for com- 
mercial success. Much work will be done in connection with a new 
high-powered transmitter erected by the British Broadcasting com- 
pany at the Marconi plant near London. Tests are to be carried on 
during the entire winter. Excellent results are exprçted. 
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PiencficAll 5 ©i©dyne ce vCy T 
Now that the elimination of the expensive "B" batteries is an accomplished 
fact, we are pleased to give herewith a complete description of a single tube 
Solodyne set. Last month the theory of the Solodyne circuit was described in 
full. Its main feature was presented in its reproduction of music and speech 
with a clarity equalled only by the crystal. Then again, the burning out of a 
tube due to an excessive high voltage becomes an impossibility since the "A" 
battery alone cannot do so. Due to the elimination of all internal noises, the 
reception of distant stations becomes relatively greater. The real success of 

the Solodyne lies in the use of a new type, four element tube. 

1.111111111111111111111111111111111111111111111,1111111111111111,11. 

THE photo on the immediate left shows the front view of the one 
tube Solodyne set, which comprises a standard variocoupler, a 

43 -plate condenser, a variable grid leak, a 30 -ohm rheostat, a socket, 
an A.F. transformer, together with the necessary binding posts and 
contact points. The exact layout is clearly evident from the two 
photos below. It should be remembered that only the best of ma- 
terials and instruments will give satisfactory results. 

The above top view illustrates the arrangement of the various parts 
employed. The variocoupler has 60 turns on its primary, which is 

tapped at every 15 turns. In addition a .001 variable condenser tunes 
the primary circuit to resonance with the incoming wave. 

TO AERIAL TO INSIDE GRID 

VARIO- 
COUPLER 

.001 MF. 
VARIABLE 

CONDENSER 

r 

X70 GROUND 

VARIO- 
COUPLER 

.001 

TO OUTSIDE 
GRID 

GRID COND. 
.00025 MF 

VARIABLE 
GRID LEAK 

BPTTÉP I 

P. 

AUDIO 
TRANSF. 

AUDIO TRANSE. 

The wiring diagram of the set shows the new four element tube and the 
connections to it. Two concentric grids are contained within; by care- 
fully adjusting the variable grid leak, maximum amplification can be 

obtained. This circuit is regenerative. 

THE complete receiver comprised of detector, and two stage 
audio frequency amplifier operating on the Solodyne principle, 

is clearly depicted in the above two diagrams. The input to the 
amplifier unit is connected to the detector circuit in place of the 
phones, while the latter are plugged in on the third tube. The 
volume that is realized by this combination is easily equal to that 
obtained from an ordinary detector and one stage amplifier, using 

All the binding posts are conveniently racked on a bakelite strip 
attached to the baseboard. The wiring is direct as much as possible 
and is of heavy bus wire. A 4 to 1 ratio transformer is used in the 

capacity of an R.F. choke and affords greater amplification. 

AUDIO TRANSE. 

INPUT 
P. 

TO OUTSIDE - 
GRID 

.001 MF 
COND. 

INPUT 

A.F.T. 

TO INSIDE 
GRIDI 

VARIABLE 
GRID LEAK 

OG. I.G. AFT 

(AUDIO TRANSFORMER 

001 ME. 
GOND. 

0.G.( 1.G. 

VARIABLE 
GRID LEAK 

To increase the volume, a two -stage amplifier using Solodyne tubes is 

added in the same manner as the ordinary amplifier unit. The outstand- 
ing feature is the omission of the "B" batteries, thus affording tonal 
quality that cannot be obtained even with the resistance coupled amplifier. 

"B" batteries. The special arrangement used in the amplifier circuit 
is the introduction of a grid condenser of high capacity shunted 
across a variable leak. Standard audio frequency transformers of 
4 to 1 ratio are employed. The amplifier is mounted on a panel 
10" x 7". It must be remembered that this is a great stride in the 
perfection of the reproduction of clear programs and as such, ex- 
treme volume is obviously not a prime consideration. 
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.01 MF 
'VARIABLE 
CONDENSER; 

5 TURNS OF 
WIRE ON 4" 
DIA.TUBE 

car, 

VARIOMETER 

HONEYCOMB COIL --- 
1500 TURNS 

ZINCITE DETECTOR 

2 MF. FIXED 
CONDENSER) 

3000 OHMS 

3000 OHMS 

--BATT. 5 TO 30 V. 

5T 

.01 

1500 T.2 

/ 
VARIOMETER 

11111111111111 

5-30 V. 

PHONES 

ZINCITE CRYSTAL 

The diagram shows a practical combination of both audio and radio 
frequency oscillator using a zincite crystal as the generator. A five 
turn coil is coupled with any non -regenerative receiving circuit with 
the crystal oscillating at radio frequency. Thus the reception of 
undamped waves can be realized. The sustained oscillations are of a 
frequency entirely dependent upon the constants of the circuits. By 
careful adjustment of the high resistance, it is possible to create a 

maximum intensity of signals. 

Loop M®unüng 

A common piano stool proves handy for the 
mounting of a loop antenna. The antenna 
is fastened to the top of the stool, as il- 
lustrated in the diagram above, and a piece 
of cord or fish line is then passed around 
the stool over two pulleys and then to a 
drum fastened near the set. By turning 
the crank the stool and loop are rotated. 

-L. B. Robbins. 

yno CIlírcuIlao 
BATTERY 
5T030v. 

1000 TO 3000 
OHMS 

1 

MICRO -AMMETER 

5-30 V. 

+ 1ll01111111 

400 OHMS 

1000 
TO 

3000 
OHMS 

HONEYCOMB COIL 
1500 TURNS 

5 TURNS OF Nº.12 
ON 4" DIATUBE 

ZINCITE ONE TURN OF 
CRYSTAL _ .o, Nº.12 WIRE 

HONEYCOMB 
COIL- 1500 T. 

.0003 MF. 
VARIABLE 

CONDENSER 

ZINCITE 
CRYSTAL 

.0003 ME. VARIABLE 
CONDENSER 

1500 T. 

.0003 

em 

006 MF. VAR. 
COND. 

ZINCITE CRYSTAL 

MICRO - 
AMMETER 

The current delivered by the oscillating crystal is so exceedingly small 
that it requires the use of a milliammeter to measure it. The zincite 
crystal is placed in an audio oscillator circuit and is coupled to the 
micrometer by means of a small transformer, whose description is pic- 
tured above. The meter itself is placed in a tuned osciliatory circuit. 
The Crystodyne affords much opportunity for experimentation, as the 
subject, heretofore thought impossible, lends itself readily for various 

adaptations. 

Uoe2 for (Ow:ArIl .i ge ruzen 
POINTED COPPER RODS SOLDERED TO END 

OLD PLUG FUSES -, 
LIGHTNING 
PROTECTOR 

WALL -1 WIRE CONNECTING ENDS 

WIRES SOLDERED TO ENDS 

CONDENSER OR GRID LEAK OR BOTH 

FLEXIBLE WIRE 

FILEAD IN 
INSULATOR 

ADJUSTABLE 
CONDENSER OR 
GRID LEAK 

FLEXIBLE 
LEADS 

MOVABLE COPPER SLEEVE 

COPPER RODS SOLDERED TO ENDS 

COPPER CYLINDER SOLDERED TO END BINDING POST 

IV111111IIIpIpIIIl11mp11111 t 

MOVABLE COPPER ROD 

HALF COPPER CYLINDER SOLDERED TO END 

GRID 
VARIABLE 

CONDENSER 

VARIABLE 

á V GRID 

COPPER ROD SAWED IN HALF CONDENSER 

WOODS' METAL 

CRYSTAL - r CRYSTAL 
CUPS 

SCREW 

Cartridge fuses make useful articles. The 
top illustration shows a lightning protector, 
which is made by removing the ends of the 
fuse and soldering two pointed copper rods 
to them. When replaced the ends should 
be 1/16" apart. The lead-in insulator is 
self-explanatory. A piece of graphite put 
into the fuse and a slider to which a wire 
is soldered, produces an adjustable grid 

leak. Flexible leads can easily be made 
using the ends of the fuse as lugs. A mov- 
able copper sleeve and two short copper 
rods forms a neutrodon. Two types of 
grid condensers are illustrated above. The 
first has a sliding copper cylinder contained 
within the insulating portion of the cart 
ridge fuse, while in the second the half 
cylinder revolves. -A. Blumenfeld. 
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WITH the present trend in the devel- 
opment of the short waves, many 
of our powerful broadcasting sta- 

tions are transmitting at these higher f re- 
quencies with very good success. WGY 
on 107 and KDKA on 97 meters come in 
with loud speaker volume on this very 
efficient two tube set. Among the foreign 
stations heard are PCII in Holland, 8AB 
and 8ARA in France, 2L0, 2SH, 20D, 
2KF and 5NN in England, with even 
ACD in Italy! Covering a range from 60 
to 220 meters, the set is equipped with two 
small jack switches which divide the fre- 
quency range from 60 to 120 meters and 
from 120 to 220 meters. For reason of 
the employment of "low loss" parts, this 
circuit, which is merely a regenerative 
one, having one stage of audio amplifica- 
tion, is giving unexcelled results both in 
the matter of extreme selectivity and the 
reception of distant stations. Note the 
very neat construction which goes a long 
way in conserving the infinitesimal etheric 
energy collected by the antenna. All in 
all, the writer believes that the results ob- 
tained have more than justified the care 
taken, while the use of only the best ma- 
terial of the latest engineering design is 
in part also responsible. 

511a©Lr Wco\v `' Re ceIlverc 
By ALFRED R. MARCY, 2DK 

The apparatus is so arranged as to 
allow of simplicity in wiring. The fact 
that the antenna loading coil is placed 
immediately between the primary and 
secondary tuning condensers, thus al- 
lowing not only inductive, but capa- 
citative feed-back may, on account of 
the magnetic linkage between the con- 
densers, account partially for the 

excellent results. 

A 7"x21" bakelite panel offers the best 
support for the various instruments. A 
small sub -panel, which is attached as is 
clearly shown in the lower diagram, 
contains two sockets, the audio trans- 
former and the necessa-y binding posts. 

TO AERIAL .4-- 

.0005 ME VARIABLE O \ CONDENSER 

TO 
7AP AT IOTS TURN 

/ 
22 TURNS-- 

GROUND 7AP AT IOT-". TURN 

AUDIO 
TRANSFORMER 

.00025 MF. VARIABLE 
CONDENSER 

20 TURNS ON ROTOR 

2 TURNS 

GRID LEAK 
2 MEG.. 

GRID 
COND. 

.00025 MF 

.00025 MF 
FIXED 
COND. 

AUDIO 
TP AN SF. 

BATT. 

+ + + 

The antenna tuning system is of the shock excitation type with sufficient 
inductance in the circuit to make up for the desired wave -length. The loading 
coil consists of 20 turns of No. 18 D.C.C. wire wound on a 3% inch diameter 
bakelite tube and is connected in series with two turns of the same wire, 
wound on the stator of the variocoupler. The secondary winding is 22 turns 
of No. 14 D.C.C. wire on a VA inch tube and has a tap taken off at the 12th 

turn. The tickler is wound on the rotor, 3 inches in diameter and consists of 

20 turns of No. 22 D.S.C. A 4 to 1 ratio transformer is used with either 
UV -199s, WD -12s or 201As. Of these, the latter tubes will give slightly 
greater signal intensity. Remember to do all soldering carefully and, as will 
be seen in the photos, the elimination of spaghetti was achieved by the well 
designed layout. A small jack type switch controls the "A" battery. 
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Believing that the ibherent possibilities of but three 
tubes can do as much as eight or ten, the builder of 
this outfit, Sterling G. Sears of Brooklyn, N. Y., has 
reached his goal. The circuit employed can be changed 
from inductively to conductively coupled detector and 
two stage amplifier combining regeneration. Experiments 
by the builder have proved the fact that the neutroformer 

is very efficient as a receiving transformer. 
Particular notice should be taken of the neat construc- 
tion involved. All binding posts are racked on a strip 
of bakelite in the rear of this set, thus facilitating con- 
nections. A metal shield is used doing away with all 
disturbing body capacity. Reception of stations on the 
Pacific coast is quite frequent and is much simpler than 

with a multi -control set. 

TO AERIAL 

0 
1 

.0001 MF. 
COND. 

alf7 

TO PRIMARY 
WINDING 

NEUTRALIZING CONDENSER 

.00025 MF. 
CONDENSER; 

/ .0003 MF // VARIABLE 
COND. j) / 

NEUTROFORMER 1 

SWITCH 

TO GROUND 

A' BATT. 

"= 

VARIABLE 
GRID LEAK 

.006 MF. GOND. 

+222 V. 

JACK 

= @I`v Ii iN\ 1 MINN 

'B' BATT. 90 VOLTS 

TAP VARIOMETER AT 
9 TURNS FROM OUTSIDE 
END OF STATOR 

%2 MEGOHM 

'C GATT. 3V. 

AUDIO TRANSF. 

0001--- 

NEUTRALIZING 
COND. 

.00025 

JACK 

006 

AUDIO 
FREQUENCY 
TRANSF. 

VARIOMETER 

SAP - MEG. 

I UUUgIUIgqIU ? 

c. 

JACK 

1 

The variometer used is of the ordinary type but is tapped at the 9th turn 
from one end. Besides this, one-half megohm leak is shunted across the 

Tamil 11-1Ias Ra á® 

Progressive owners of automotive peram- 
bulators are equipping 
their taxis with radio sets 
thus making the trip for 
their fares more enjoy- 
able. Note small loop. 

secondary of the first audio frequency transformer. For selectivity, this 
set is hard to beat, also giving very loud signals. 

Chec.cin t Sun 'rime 

Not many people 
know that the govern- 
ment gives a wonder- 
ful service entirely 
free of charge, in its 
transmission of ac- 
curate time signals 
and weather reports. 
These time signals are 
accurate to a few 
hundredths of a sec- 
ond. Photo shows 
men checking up on 

Old Sol. 

A new use for 
radio -checking 
up sun dial. 

..sm.m. 
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e tr 0 zün 
By LEON L. ADELMAN, A. M., I. R. E. 

J 
TO 

AERIAL 

TO PRI. 

-ro 
G'N'D 

NEUTRALIZING CONDENSER 

NEUTRO- 
FORMER,. 

TO PRIMARY 
/ WINDING 

2 MEG. 

.0003 MF. VARIABLE 
CONDENSER 

.0003 MF. 

BAT. 

'B+ B'+ 
DET AMP 

f' 
The original Hazeltine method of neutralization is depicted in the above 

diagram. It is known technically as condenser compensation. 

TO AERIAL 

TO GND 
-NEUTRO - 

I` FORMER 

TO PRI. 

.0003 MF. 

POTENTIOMETER 
200 TO 400 OHMS BAT. 

PHONES 

TO PRIMARY 

2 MEG. 

00025 

.0003 MF 

F 

°B"+ 'B'+ 
'B'- DET:" AM r 

The fact that regeneration may occur in a radio frequency amplifier 
circuit is not a detriment, but what really is the objectional feature is 

the fact that self oscillation may be set up. Especially is this true 
where the plate circuit is tuned. Referring to the above diagram, the 
plate circuit is tuned inductively by the condenser across the secondary 
of the neutroformer. However, by the judicious use of a potentiometer, 

trouble is alleviated. 

TO AERIAL 

TO GI 

.0003 MF. 
VAR. COND. 

20.000 TO 120,000 
OHMS 

.0001 MF 
TO .001 MF. 

TO PRI. 

2 MEG. 

Later work by Ferrand who evolved the above, improved neutralized 
tuned radio frequency amplification. The idea is to introduce resistance 
in the circuit which has a decided tendency towards preventing oscil- 
lations. It must be remembered that an oscillatory circuit which has a 

high impedance introduced will not oscillate. If a resistance were like- 
wise introduced in the plate circuit directly, a serious loss in signal 

strength woula result. 

TO AERIAL 

TO GN.D 

.0003 MF. VAR. 

CONDENSER 

NEUTRALIZING COND. 

"A" 
BAT. 

100,000 OHMS 

VARIABLE 
GRID LEAK 

.00025 MF. 
COND. 

'B'+ "B"+ 
DET. AM`P..% 

Neutralization can be applied not only to inductively coupled stages of 
radio frequency, but to resistance coupled amplifiers as well. 

TO AERIAL 

TO 

/PRIMARY CENTER 
TAP 

.0003 MF. 
VAR. COND. 

.00025 MF. 

The Rice method of neutralization where the filament terminal of the 
tube is connected to a point which divides the inductance of the sec- 
ondary circuit into two equal parts, is shown in the above diagram. 
This method, that of differentiation, is analogous to the Wheatstone 
Bridge. It was one of the first evolved in the attempt to obtain maxi- 
mum regeneration without having trouble by encountering unwanted 

oscillations. 

TO AERIAL 

TO G'1JD 

TO 
PRIMARY 

L 

.0003 MF. 
VAR. COND. 

TO PRIMARY WINDING 
I 

A more recent innovation in neutralized tuned radio frequency circuits 
is the introduction of a so-called compensating coil, which is an induc- 
tive closed circuit L and L, in the proximity of the coupling trans- 
formers. Its effect is to highly damp by means of its inductive effect, 
any tendency towards the creation of oscillations. The method is not 
very effective over a great wave -length range, but for a given band, 

works quite efficiently. 
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40 TURNS 

6,0 TURNS 

_frA'11111 ChCCUU 5eq, 
By L. PORT 

20 DOUBLE TURNS OF SPIDEP.WEB COIL, 
WIRE WOUND ON 30 TURNS 
SAME SPIDERWEB FORM 1 

NEUTRALIZING COND.¡ 
SPIDERWEB COILS 

{ ' 

oo _id .0005 

E 
M F. 

bo + 
S. 

O 499Of 
00000) 

P. 

00025 MF. 

SPIDERWEB COIL 60T. 

.002 MF 

AUDIO TRANSFORMER 

HE difficulties underlying the combina- 
tion of radio frequency amplification with 

reflexed audio frequency which has been re- 
generated, have been successfully solved by 
the employment of this circuit. Spiderweb 
inductances are used throughout, the second- 
aries of which are shunted by .0005 mf. 
variable condensers. A single dry cell used 
as a "C" battery is incorporated in the radio 
frequency amplifier circuit. The neutraliz- 
ing coil consists of 20 double turns of wire 

.006 MF. T ®+222v. 

0 OUTPUT ,_.pß +90V. 

wound on the same spiderweb form, two 
ends of which are connected together and 
lead in series with the output jack to the 
positive side of the 90 -volt "B" battery. 
The primary inductance is tapped at every 
ten turns, while a small neutralizing con- 
denser is employed in conjunction with the 
special neutralizing coil. The diagram shows 
clearly the relation of the audio frequency 
transformer, which serves the purpose of 
conveying the signal back through the first 

..,:rrurntiulnurnmullorwrlit,rnmmrrrI.11:111umn«133111..11.11.111rourrn 

Here it is at last! Walter Van B. 
Roberts of Princeton University has 
succeeded in combining tuned, neu- 
tralized radio frequency amplifica- 
tion with detection and regeneration 
to which is added reflex. With this 
arrangement he claims to hear Cali- 
fornian stations regularly. In the 
photo immediately above, Mr. Rob- 
erts is shown with his experimental 
receiver using but two tubes and 
the loud speaker alongside bears 
testimony to the fact that the dis- 
tant stations are heard strong and 
clearly. A single wire antenna 125 

feet long is used with the set. 

tube to be amplified still further at audio 
frequency. For the local stations it will be 
necessary to detune slightly, as the volume 
is tremendous. By-pass condensers are used 
across the "B" battery, as it is necessary 
for the radio frequency current, after re- 
generation, to traverse an unhindered path. 
This does away with any noise which has 
a tendency towards distortion. It is neces- 
sary to make sure that the tubes employed 
are perfect, a UV199 and C301A being used. 

ß6C1S1Sncl.Ten9 
V V e 5lS1Sa II 1S V O VV ZegIln the Radio M ̀ 99 

With the everyday added perfections in the transmission and 
reception of radio, such a remark as the above will soon be a 
thing commonplace. Little Mary Jane will enjoy her radio lessons 
as much as she now enjoys her bedtime stories. Everything will 
be an "open book" to her. A complete set in the shape of a 
leatherette covered book will take the place of bulky primers and 
readers. Home work will now be a great joy to the kiddies and 
lessons will be learned with much greater facility. Contributed by 
Alfred Pogany, Reporter No. 10236. 

'The complete crystal set is clearly depicted in 
the photograph at the right. The tuning coil is 
composed of 80 turns of No. 22 S.C.C. A slider 

alongside of it readily tunes it. 
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11c 
In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed 
to this Department cannot be answered free. A charge of 25c. is made for all questions :'here a personal answer ie desired. 

.006 MF. FIXED 
CONDENSER) 

VARIABLE 
GRID LEAK 

.006 MF FIXE 
CONDENSER 

212 

VARIABLE - 

GRID LEAK 

CHOKE COIL 
10 HENRIES 

90-135 V. "8" BATT. 

A.FT? IO HENRIES .006 100.000 OHMS .006 

IN PUT 

_ 

(Q. 308) The ideal audio frequency amplifier is shown herewith. As the grid potential in the succeeding stages of audio frequency amplifiers 
becomes greater than the tube can efficiently candle, distortion is the inevitable result. This circuit eliminates such distortion to a marked 

degree and it is the best practical arrangement. 

TRANSFORMER CHOKE COIL AND 
RESISTANCE COUPLED A. F. 

AMPLIFIER 
(308) Maxwell Lindey, Leavenworth, 

Kansas, asks : 

Q. 1. Will you kindly give me a hook- 
up using a transformer, a choke coil and a 
resistance, in the capacity of a three stage 
audio frequency amplifier? 

A. 1. The circuit with its constants is 
given herewith. For clarity and good tonal 
quality and reproduction with fidelity it is 
hard to surpass. 

BATTERY OF THERMOCOUPLES 
(309) Alfred R. Gray, Windsor, Vt., de- 

sires information as to the construction of 
a battery of thermocouples to supply the 
plate voltage for the two 50 watt tubes in 
a push-pull power amplifier. 

A. 1. As regards constructing a battery 
of thermocouples which will furnish suffi- 
cient voltage and current to operate two 50 
watt tubes, the idea is not very practical ; 

first, on account of the large number of 
couples required, second, the resultant cost 
of same, third, the very small current ob- 
tainable from such. 

In the junction of a copper and iron 
wire, a difference in potential of only 2000ths 
of a volt is set up and thus several thou- 
sand junctions will be required. 

R. F. AMPLIFICATION WITH 
COCKADAY SET 

(310) Richard Dottey, Louisville, Ky., 
asks: 

Q. 1. Can you kindly give me a diagram 
showing how to add two stages of radio fre- 
quency amplification to my Cockaday set? 

A. 1. This is inadvisable inasmuch as the 
Cockaday circuit is in itself a very sensitive 

one and the addition of radio frequency am- 
plification will tend to cause the circuit to 
squeal very much; it is a sufficiently hard 
problem to successfully balance it. 

TUNED AND UNTUNED R. F. 
(311) Randolph V. Gordon, Twin Valley, 

Minn., asks : 

Q. 1. What are the respective advantages 
of tuned and untuned radio frequency am- 
plification? 

A. 1. Perhaps the only reason why un - 
tuned radio frequency amplification is used 
is that it will respond to a slightly greater 
range of wave -lengths than the tuned radio 
frequency type. On the other hand, tuned 
radio frequency gives higher amplification, 
over a slightly narrower band of wave - 

TUNED R.F. TRANSE. 
AMPLIFIER 

1 

1 SEMI APERIODIG 
AMPLIFIER 

I 

: 

WAVELENGTH 

(Q. 311) A graphic representation of the char 
acteristics of both tuned and untuned R.F. trans- 
formers is shown herewith. The fact is clearly 
brought out that higher amplification over a nar- 

rower band of wave -lengths can be obtained 
with tuned R. F. 
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WANTED!!! RADIO ARTICLES 
WE want descriptions of new radio ideas which you have 

worked out in practice. Take photographs of the iin- 
portant parts and make pencil or pen and ink sketches of the 
hook-ups or mechanical details, et cetera. We are particularly 

lengths. The graph shown herewith de- 
picts in a measure the relative character- 
istics of each. 

"A," "B," AND "C" BATTERIES 
(312) Robert Kelley, Baltimore, Md., 

asks: 
Q. 1. Kindly differentiate between "A," 

"B," and "C" batteries, giving their func- 
tions and characteristics? 

A. 1. The vacuum tube as it is made today 
requires the use of three sets of batteries 
for its operation and full efficiency. The 
"A" battery should be one which should 
require the very minimum of attention, both 
as to care and recharging. The ordinary 
tube takes one -quarter of an ampere for 
operation which means that with a 100 am- 
pere hour. battery practically 300 hours of 
operation of a single tube ought to be real- 
ized. However, as the current drawn from 
the storage battery is so small, the charge 
will deteriorate much more rapidly and 
that number of hours will not he available. 
It is always best to recharge the "A" bat- 
tery when the voltmeter shows a drop of 
one volt. Thus if the battery is a four 
volt battery, it should be recharged when 
it reads three volts. The rate of charging 
has a lot to do with the life of a battery, 
since a battery may be severely overheated 
due to an excessive rate of overcharging. 
The heat causes the plates to warp and 
buckle, doing irreparable damage. 

The "B" battery should be one which is 
entirely dust -proof and non -spillable. Its 
current capacity should be small inasmuch 
as the ordinary radio set requires but a 
total of a few milliamperes from the "B" 
battery. As stated before. a battery may lose 
more current when standing idle than when 
actually in use. For the "C" battery, a flash- 
light cell or two, is O. K. 

desirous of obtaining new hook-ups and descriptions of single 
tube sets, reflex and other types which have proven satisfac- t 
tory. We like articles on new single tube receptors. We will 
pay good prices for your ideas. -Editor. E 

.lm t,,,:mmmmmm,n3,:,,,nnmm,m ,,,.,,,nn mum,nmmmm®rnmrrumrmmmmn" 
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2 VOLTS 

-RHEO. 
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(Q. 313) The low capacity tubes such as the WD -12s work very effi- stage of radio frequency and detector with regeneration. A stabilizing 
ciently as radio frequency amplifiers. The circuit shown is that of one potentiometer is also employed. 

TWO CONTROL CIRCUIT 
(313) Milton Berg, Rochester, N. Y., says 

he has two WD -12s and asks: 
Q. 1. Can you kindly give me a hook-up 

employing these tubes using two tuning con- 
trols? 

A. 1. Herewith is shown the hook-up that 
will best fit your needs, it being a 1 R. F., 
detector with regeneration, circuit. 

MODULATION TRANSFORMER 
(314) William Moran, Jersey City, N. J., 

asks: 
Q. 1. Kindly give me data for the con- 

struction of a small modulation transformer. 
A. 1. A magnetic modulating transformer 

to suit your need could be constructed as 
follows : 

Upon a core 5 inches long and 34 of an 
inch in diameter, composed of soft iron 
wires around which is placed two or three 
layers of paper, the primary winding of 
six layers of No. 22 B & S, S. C. C. copper 
wire is wound. The secondary consists of 
30 layers of No. 28 B & S, S. C. C. There 
are several good modulating transformers 
available on the market at very reasonable 
prices. 

RECTIFIER QUERY 
(315) Joseph B. Spencer. Washington, 

D. C., says he has a 96 volt, 4500 milliampere 
storage "B" battery, and his supply comes 
from a 110 volts, single phase, 60 cycle house 
circuit. He asks : 

Q. 1. What material will I need to make 
a charger for this battery? 

A. 1. In order to charge your storage 
"B" battery of 96 volts, you will require no 
transformer for the purpose except a small 
toy transformer giving two volts with which 
to supply the filament current. The hook- 
up will show you exactly how the apparatus 
is arranged. A suitable resistance such as 

an ordinary dimalite can be placed in the 
110 volt line, as is shown, in order to reduce 
the charging current. As you will see, you 
will charge half of your storage battery at 
a time, then clipping your terminals on the 
other half, you can charge that also. Be 
sure that you do not reverse polarities. 

R. F. AMPLIFICATION WITH 
COLLOIDS 

(316) John Hendrickson, Tallahassee, 
Fla., asks: 

Q. 1. Can colloidal suspensions be used 
as receiving detectors and what are some 
of their characteristics? 

(Q. 315) The necessity for a special transformer 
in conjunction with a rectifier bulb for charging 
a 90 volt "B" battery is eliminated by the use 
of a small toy transformer of at least 50 -watt 

capacity, giving two volts at the secondary. 

A. 1. One of the most interesting devel- 
opments has been the use of colloidal liquids 
to replace the crystal and the vacuum tube. 
Though as yet this form of rectifier has 
not been developed to an efficient stage, the 
experiments now going on tend to show that 
there are possibilities in their use. 

The definition of a colloid is a compound 
which when placed in a liquid absorbs that 
liquid and the particles of the colloid are 
held in suspension by it. When the liquid 
is evaporated one of two things may occur- 
either the colloid will become a hard solid 
mass, incapable of reabsorbing a liquid or 
will become a solid, capable of doing so. 
There are two classes into which colloids 
are divided, the emulsoids and suspensoids. 
The emulsoids, when mixed with water, have 
the water penetrate their particles, while the 
suspensoids are those which are not pene- 
trated by the water. As a matter of fact, 
the emulsoids are mostly organic substances 
while the suspensoids may be metals. It is 
the latter that find use. Under a power- 
ful microscope there is observable a constant 
movement of the particles in a colloidal 
solution. These are called Brownian move- 
ments. One theory is that each particle is 
charged with electricity of the same amount 
and polarity, consequently, there is a con- 
stant repulsion between them, thus causing 
the movement noticed with a microscope. 

The rectifying action of a detector of this 
nature becomes rapidly weaker and at the 
end of a few hours may become totally 
inoperative, but it is a peculiarity that its 
activity may be renewed if the connections 
to it are reversed. Thus a continuous re- 
versal of connections will keep the detector 
in action indefinitely. Another outstanding 
point is that continuous wave reception is 
possible without the use of an external 
heterodyne. 
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EARTHQUAKES AND RADIO 
Perhaps you did not know it, but there has been developed a 

radio seismograph far more sensitive than the regular mechanical 
seismograph now in use. A full account of this new invention 
is described in the November issue of Radio News. 

In the October issue of Radio News, there started a biography 

of Dr. Lee DeForest, inventor of the Audion. This biography 
will run for 12 months in Radio News and we hope all SCIENCE 

AND INVENTION readers will read this important work by the 
famous inventor. 

INTERESTING ARTICLES IN NOVEMBER RADIO NEWS 
The Life and Work of Dr. Lee DeForest. Vacuum Tubes and Earthquakes. The Resonant Circuit. 

By W. B. Arvin. By J. E. Anderson, M.A. By J. M. Grigg, B.S. 
What Vacuum Tube Curves Mean. Multi -Stage Radio Frequency Amplification. By John Scott -Taggart. 3 
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Win 
./Zefs,.,ssfss.ssf.sf.. 
Power Gemmesat®r 

The invention illustrated above is for the purpose of obtaining power from the wind in a manner 
different from that found in the windmill. A large funnel catches the wind which then passes 
downward to an air turbine. This air turbine drives a generator. The wind then operates 
another air turbine and then passes upward to the top of the hill where a venturi effect tends 

to increase the draft in the system. 

Obedient I®g 

The dog illustrated above wags its tail up or 
down or to either side at the command of 
his master. There is no reason why he 
wouldn't do so because the dog's tail is 

operated by strings from a distance. 

Plane Fuel Su 1.3 Ply 
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WANTED 
RTICLES pertaining to auto- 
mobiles such as handy kinks, 
roadside repairs and anything 

of interest to the man who drives a 
car. $50.00 in prizes every month 
are offered by MOTOR CAMPER 
AND TOURIST for such articles. 
Get a copy at your newsstand and 
see what is wanted. If your news- 
dealer cannot supply you send for 
free sample copy to: 

MOTOR CAMPER & TOURIST 
53 Park Place, 
New York City. 
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No. 1,458,603 issued to Hartwell W. Webb. 
Mr. Webb has demonstrated that it is pos- 
sible to make phonograph records by causing 
the diaphragm to operate a shutter beneath 
the ray of light, which light effects the silver 

coating on a specially prepared record. 

LEFT 
No. 1,479,221 issued to Godfrey L. Cabot. 
Attached to a vessel is a suitable arm which 
may be rotated. At the extremity of this 
arm there is a forked socket which is to re- 
ceive the free end of the cable let down from 
the airplane. This then picks up the tank of 

fuel. 

RIGHT 
No. 1,468,617 issued to Arvid F. Carlin. A 
cable is secured to the door of the room and 
terminates over a drum on the fan. The 
drum winds a spring motor causing operation 
of the fan, and the visitors supply the energy. 

Dial In acag®r 

NW) 
. ÒCIIÒ 
ME 

The radio station indicator illustrated here 
seems at first glance to be a very practical 
system. Each dial is turned to a setting 
corresponding with the dials at which the 
station is heard, and then it becomes a simple 
matter to locate the settings again. In view 
of the fact that there are but few amateurs 
who do not receive more than a dozen sta- 
tions, we wonder what the size of this indi- 

cator would have to be. 

To7 AIlrpIlane 

This airplane operates by compressed air. 
The details of its construction are shown 

above. 
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IT WAS A DEVELOPER THEY 
NEEDED 

A photographer who kept some plants in 
his studio was watering them one day when 
a friend happened to come in to see him. 

"Look here, Jim", said the photographer, 
"I'm having a lot of trouble with these plants. 
They all seem to be drying up ; maybe you 
know something about them." 

"Oh," said his friend, after a moment's 
consideration, "put some 'hypo' on them; 
that will 'fix' them."-Harry J. Walters. 

_ft.,:,- 
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' Why, Mickey," 
sipped the tea, It's 

"Well, Ma," he 
the strainer so I 
Ethel Judevin. 

SPECIFIC GRAVITY 
JOHN : "My 

father was run- 
ning his car so 
fast from a 
revenue officer 
that he ran into 
the river." 

JAMES: "Oh! =-- Did he sink?" 
JOHN : "No, 

his car was so 
full of corks it 

just floated across."-Clarence Tibbs. 

- 

WASN'T THE WRONG NUMBER 
"Just think, Mother, Johnny couldn't tell 

the teacher who discovered America or when 
it was discovered!" 

"Why, Johnny", said mother, "did you 
never see 'Columbus -1492?' " 

"Yes, but I thought that was his 'phone 
numrber."-M. Kipp. 

CAN'T HELP IT-HIS RESISTANCE 
IS LOW 

The tired business man may still be tired, 
As homeward -bound he wends his weary 

way; 
But when the evening meal is through, 
The radio he ambles to 
And listens 'till the break of day. 

-Earle Bennett, Reporter No. 12,157. 

A NEW SCIENTIFIC WRINKLE 
"Micky," said 

that young hope- 
ful's mother, 
"Micky will you 
pour me some 
tea ?" 

After some mo- 
ments the ingeni- 
ous youngster re- 
turned from the 
kitchen bearing 
the cup of tea. 

said his mother as she 
full of specks." 
replied, I couldn't find 
used the fly swatter."- 

ON NEUTING A NEUTRODYNE 
"A scientist has announced the discovery 

that the human face is getting longer." 
"Wonder where he made the observations 

for his conclusion." 
"Probably spent a day with the income 

tax collector."-Edith Lochridge Reid. 

STIFF METHODS 
A Professor was explaining to a class 

the effect of dynamic electricity upon the 
human body, when he suddenly collapsed 
because he accidentally touched the switch 
by his side. When he recovered his senses, 
he asked the class : "Did you observe what 
occurred?" 

CLASS : "Yes." 
PROFESSOR: "I did it for your benefit- 

to give you an ocular demonstration of my 
explanations."-Aurelio Rivera. 
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1st ANT: 
"When scient- 
ists want to 
solve a prob- 
lem they study 
us insects." 

2nd ANT: 
"Yes, they 
stole our ant- 
enna secret for 
their radios." 

MosQuITo: "But you haven't contrib- 
uted any secrets which will save a human 
from death like we have." 

ä BOTH ANTS : "What did you do?". 
MOSQUITO: "Well a mosquito perform- 

ed the first successful blood transfusion." 
Franklin Price, Reporter No. 12655. 

Fy áu- Ps-Ilze e3a0© 
STUNG! 
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SWANEY STUFF 
A Zebra is a "Sport Model" of a Jack- 

ass.-M. G. Tewksbury. 
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E rece'rta daily from one to 
two hundred contributions to 
this department. Of these 

only one or two are available. We 
desire to publish only scientific humor 
and all contributions should be origi- 
nal if possible. Do not copy jokes 
from old books or other publications 
as they have little or no chance here. 
By scientific humor we mean only such 
jokes as contain something of a scien- 
tific nature. Note our prize winners. 
Write each joke on a separate sheet 
and sign your name and address to it. 
Write only on one side of sheet. We 
cannot return unaccepted jokes. Please 
do not enclose return postage. 

All jokes published here are paid 
for at the rate of one dollar each, be- 
side the first prize of three dollars 
for the best jokes submitted each 
month. In the event that two people 
send in the same joke so as to tie 
for the prize, then the sum of three 
dollars in cash will be paid to each one. 

HE GOT HOT 
WIFE: "John I'll never take you to an- 

other dinner party." 
"Why?" he calmly asked. 
"You asked Mrs. Bones how her hubby 

was standing the heat." 
"Well ?" 
"Well her hubby has been dead for two 

months."-H. B. Dahl. 

IT'S ELEMENTAL, ANYWAY 
PROFESSOR (thinking of gold) : "What 

metal is used by women most?" 
BEGINNER IN CHEMISTRY: "Alimony I"- 

L. Fish. 

DRAFTED 
SHE : "I heard 

you got a job." 
HE : "Yes, I'm 

a draftsman." 
SHE : "Not 

really ?" 
HE: "I open 

windows." - 
Harry Hurst. 

WOMAN THROWS A HOT FLAT- 
IRON AT MATE 

Once more we have a rather practical ex 
ample of the good old adage, "Strike whet 
the iron is hot."-L. J. Smith. 

THAT'S WHY HE'S INSULATED 
PEARL : "There goes electric Harry." 
EARL: "Why do you call him electric 

Harry?" 
PEARL: "'Cause he shocks all the girls 

that he gets in contact with."-Arthur Ber- 
land. 

S. O. S. 
DOCTOR : "But 

surely my dear 
good man, you 
weren't so mad 
as to look for 
escaping gas with 
a match?" 

PATIENT : 

"Well, Doctor, it 
was a safety 
match."-Jacob 
Karelitz, Reporter No. 13537. 

PROOF ENOUGH 
MRS. PAT : "Faith, and there won't be any 

radios in heaven." 
JUST PAT: "Begorra, an' I don't believe 

it!" 
MRS. PAT (reading from Bible, Rev. 8:1) : 

"There was silence in heaven about the space 
of half an hour-don't that prove there won't 
be any broadcastin' ?"-Joseph M. Straughan. 

STATION DAMN 
AL FALFER : "I've found a way to keep 

my hired man all summer." 
AL SIRE: "Buy 'im a radio?" 
AL FALFER: "Nope; buyin' the parts for 

one. He's goin' to put it together in the 
evenings."-Clarence Swanson. 

BREAKING INTO THE FILMS 
"The druggist 

gives a tube of 
toothpaste with ,.rc every camera 7tß' 
sold." 

"W by the 
toothpaste ?" 

"O, that's to re- 
move the film.- 
Howard P. Sedg- 
wick. 

A SAD TUNE 
SCHOOL TEACHER : "Johnny stay in after 

four. You did not locate any of the places." 
JOHNNY: "I may not be able to locate 

them, but I can tune them all in."-O. E. S. 
Gardiner. 

EUREKA! 
The editor of an electrical journal sent the 

following to a contributor from a mid - 
western town : 

Dear Sir :- 
Drop all work and come at once! 
We must have you on our editorial staff, 

also as a consultant in the electrical labora- 
tory we maintain. Name your own terms. 

You have clearly demonstrated that you 
are another Charles P. Steinmetz. Mr. 
Steinmetz submitted, and we accepted, the 
very same article about nine years ago that 
we received from you last week.-Clarence 
Swanson. 
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The "Oracle" is for the sole benefit of all scientific students. Ques- 
tions will be answered here for the benefit of all but only matter of suffi. 
dent interest will be published. Rules under which questions will be an- 
swered: 

1. Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on ; matter must be typewritten 

or else written in ink, no penciled matter considered. 
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3. Sketches, diagrams, etc., must be on separate sheets. Questions 
addressed to this 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. 

STANDARD CELLS 
(1760) Cornelius Winter, Merino, South Dakota, 

asks: 
Q. 1. Kindly explain the life of the standard 

cell? 
A. 1. In the early days when the only 

electrical instrument was the telegraph, Daniell 
cells were used extensively and were the first 
accepted form of standard cell. The electromotive force was about 1.09 volts. 

CADMIUM SULPHATE 
GLASS SOLUTION 
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.... WAX 

I 

I 

N3tillllllflllllh 

CORK 

I III MERCURY 
II \) 

I II1 \\ 
WIRE ELECTRODES 

MERCUROUS CADMIUM 
SULPHATE AMALGAM 
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Here is a dia- 
gram of the uni- 
versally adapted 
Weston stand- 
ard cell. This 
cell forms a unit 
of electromotive 
force and at 
twenty degrees 
Centigrade, the 
voltage of the 
cell is 1.01830. 
The glass re- 
ceptacle is H 

shaped. 

Latimer Clark in 1872 devised a cell which for 
a long time did not command attention, but 
which was finally adopted and known as the 
Clark standard cell. In 1884, Dr. Weston de- 
vised a much better cell in that it was more 
stable, more constant in its output, had less errors 
due to temperature changes and in general had 
a much greater longevity. Finally, in 1893, Dr. 
Weston built the super -standard cell, known to- 
day as the Weston Standard Cell and adopted uni- 
versally as the standard of electro -motive force. 
In the main, it consists of a glass receptacle in 
the form of the letter H. The positive electrode 
consists of pure mercury over which is placed a 
quantity of mercurous sulphate to prevent polariza- 
tion during use. The negative electrode consists 
of an amalgam of mercury and metallic cadmium. 
At 200 Centigrade, the voltage of this cell is 
1.01830. A resistance never less than 10,000 
ohms, but more nearly 1,000,000 should be used 
with this cell. 

ELECTRIC TIMER 
(1761) C. I. Ways, Cumberland, Md., wants 

to know: 
Q. 1. How can I construct an electric timer 

to record the exact time that it requires a motor- 
cycle to traverse a course 1,000 feet long? 

A. 1. A rather powerful spring is kept taut 
by a string stretched across the path of the 
course. As soon as the motorcycle hits this 
string and breaks it, the spring causes the con- 
tact arm to come into momentary contact, thus 
closing the circuit which actuates the magnet and 
starts the clock. Similarly, when the course has 
been finished, another pull on the armature causes 
the watch to stop. Two storage batteries should 

Radio Controlled 
Television Plane 

One of the most destructive war engines 
of the future is fully described with large 
wash drawings in the November issue of 

THE EXPERIMENTER 
(Formerly Practical Electrics) 

This article by Hugo Gernsback describes 
how airplanes can be directed without a 
human being on board and plant bombs 
with accuracy. 

Interesting Articles to 
Appear In November Issue 

of The Experimenter 
Sensitive Microphone Used as Divining 

Rod in Water Finding. 
By C. A. Oldroyd. 

Illumination of State Fairs. 
Laboratory Manipulation. 

By T. O'Conor Sloane, Ph.D. 
Building a Power Vacuum Tube. 

By Dr. Russel G. Harris, 
Harvard University. 

Single Tube Reflex Experiments. 

mmmm 
Fitch. 

nnmmmmmmmmmnnn1n1111111111111111n1 By114313 

Clyde J. 
m,11 

be used for the electro -motive force. They are 
connected in series, thus giving 12 volts. 

A powerful magnet can be made by using a 
soft iron core composed either of iron wires or 
soft iron rod and wound with No. 28 B and S, 
D.C.C. or S.C.C. wire. Two hundred turns at 
least will be required. The resistance of a braided 
conductor of No. 16 wire will be less than 9 
ohms for 2,000 feet and using 12 volts, you will 
have at least one ampere of current to operate 
the magnet. 

ELECTRIC LIGHT CIRCUIT 
(1762) John A. Martin, Jersey City, New Jer- 

sey, asks: 
Q. I. Please give me the circuit for lighting 

or extinguishing two lamps operating on a circuit 
at a pressure of 110 volts from two different 
places, using if possible a simple switch. 

A. I. Although we do not recommend the use 
of any but approved switches for a circuit of this 
kind, we are giving the circuit in the diagram 
below. The switches may be placed anywhere. 

Using two sim- 
ple switches, the 
circuit to the 
lights may be 
opened or closed 
from two differ- 
ent places such 
as the head and 
bottom of a 
staircase, or the 
vestibule a n d 
hallway of a 

residence. 

SOURING OF MILK 
(1763) Martin Pietney, New York City, N. Y., asks: 
Q. 1. Is it a fact that lightning sours milk? 
A. 1. Lightning itself does not sour milk. 

The ozone or nitrous compounds may have 
something to do with it. 

COLD LIGHT 
(1764) Carl E. Uneverzert, Buffalo, New York, 

states: As is well known, by focusing the rays 
of the sun with a convex glass, we not only focus 
the light rays, but also the heat rays. A question 
then arises-Is it possible to focus but one of 
these at a time and how? 

A. 1. By the use of two clean photographic 
plates and a few pieces of wood, a ray filter can 
be made. This when interposed between the rays 
of the sun and the lens and filled with water, 
causes no loss in illumination at the focus, but 
does lower its heat. Upon the addition of a clean 
solution of ordinary alum to the filter, the point 
of focus will be found at room temperature and 
the light will be very little diminished. It may 
be interesting to know that upon filling an empty 
filter with a solution of iodine in carbon disulph- 
ide, the light will be completely shut off, but the 
focus will be as hot as ever, the invisible heat 
rays readily melting ice or burning paper. 
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OUR $12.000 PRIZE CONTEST 
IT will be noted from recent issues and the present one that 

our prize contest has been a whale of a success. Over $1,500 
has been paid out this month for worth while contributions to 
SCIENCE AND INVENTION, either in pictures, sugges- 
tions. ideas or articles. We now have on our staff, close to 
14,000 correspondent reporters who are scouting the world for 

new material that can be written up for SCIENCE AND IN- 
VENTION. And the formula is simple-just keep your eyes 
open. Even if you were totally deaf or blind, you could still 
win a prize by simply using your head and sending us ideas of 
a scientific nature, or of a nature directly or indirectly attached 
to new inventions. 

ARTICLES FOR DECEMBER SCIENCE AND INVENTION 
A Huge Skyscraper Park For Cities. 
Science and the Future. 
Oil Flames to Defend City. 
Sinking Caissons For Bridges. 

By W. B. Arvin. 
By -Products of the Automobile Exhaust. 

By O. Ivan Lee. 
Photographing the Moon By Earth Light. 

The Modern Art of Cremating. 
The Family Life of Ants. 

By Dr. Ernest Bade. 
Cements-How to Make and Use Them. 

By Ismar Ginsberg, B. Sc., Chem. Eng. 

New Atlantic Cable Speeds Up Transmission. 

More Exposés of Movie Comedies. 

A Remarkable English Model Railway. 

The Colorado Shower of Meteorites. The Usual Live Radio Department-Including 
By Charles T. Dahama, Ph. D. Plenty of Radio Wrinkles. 
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FREE 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. 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. Please do not fail to send stamped and self-addressed 
E envelope. Make all questions concise and specific. 

Address all inquiries of this nature to INFORMATION EDITO R c/o Science and Invention, 53 Park Place, New York City. ,,,,,,m mmmmmrm,nnrm,,,,,,n,,,nm1111nrmnn.mmmrinwmnnummm13nmuumnmuummun1n1111111umuumunumummuuni. 
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SLIDE WIRE BRIDGE 
(1765) E. L. Cumbee, West Point, Ga., asks: 
Q. 1. Kindly describe the slide wire bridge in 

full? 
A. 1. If a current from a battery divides be- 

tween two conductors, the resistances of these 
branches ,nay, be very different and consequently 
the current in one may be much larger than in 
the other, but since they both start at the same 
point and end together at another common termi- 
nal, the fall of potential must be the same in each 
and there must be a point in both where the po- 
tential is exactly the same. The slide wire bridge 
is simply an arrangement whereby resistances of 
low value may be exactly determined in comparison 
with a known standard. The unknown resistance 

A B 

Nº.28 GERMAN SILVER WIRE 

The method of constructing a slide wire 
Wheatstone bridge for measuring resistances is 
shown above. By a simple arithmetical pro- 
cedure the unknown resistance is quickly 

found. 

is placed at X, and the known resistance, any- 
where in the order of a fraction of an ohm to 
1,000 is connected at S. A No. 28 German silver 
wire is connected to two heavy terminals spaced 
usually one meter or one yard apart; any other 
standard of length could be used. Then by ad- 

. justing the sliding contact on the resistance wire, 
after a small electro -motive force has been con- 
nected to the terminals, the galvanometer may be 
made to show no deflection. When this occurs, 
then the two points in the divided circuit of 
exactly the same potential will be known by the 
position of the sliding contact. Hence, the re- 
sistance of X must be to the resistance of S 
as the resistance of A is to the resistance of B. 
In the case of a practical example where S is 
500 ohms, A is 9 inches and B, 27 inches, X 
would be equal to 166.7 ohms. 

If the potential of 1% volts from an ordinary 
dry cell were applied to the terminals of the 
bridge, the current through the resistance wire 
would be approximately .40 of an ampere, whereas 
that through the known and unknown resistances 
would be but .0022 ampere. 

SPEED OF SYNCHRONOUS MOTOR 
(1766) Robert Burton, Rochester, New York, 

says he has a six pole synchronous motor and 
would like to know at what speed it revolves, 
there being no indication on the name plate. 

A. 1. If your motor is a 120 volt motor it 
will revolve at 1200 revolutions per minute, the 
formula for obtaining the speed being as follows: 

2f 
R.P.M. = -X 60, 

P 
where f is the frequency in cycles per second, 
P, the number of poles. 

120 
R.P.M. . : . = -- X 60 = 1200 R.P.M. 

6 

ELECTRO -CHEMICAL EQUIVALENT 
(1767) Richard K. Knox, Pasadena, Calif., 

asks: 
Q. 1. What is and how can I determine the 

electro -chemical equivalent of a substance? 
A. 1. Hydrogen gas is used as a basis in de- 

termining what is known as the valence or power 
of an element to unite with another. Since it 
takes 1 coulomb of electricity (1 ampere per sec- 
ond) to liberate .000010384 grams of hydrogen 
from any electrolyte containing hydrogen in com- 
bination, other elements will be liberated to a 
smaller or larger degree depending both on their 
atomic weight and on their valence. For the 
ietermination of the electro -chemical equivalent the 
following formula is used: 

E = AW X .000010384; 
V 

where E is the electro -chemical equivalent, AW 
is the atomic weight and V the valence. 

SELENIUM SOLVENT 
1768) George Ormonde, Ellenville, N. J., 

asks: 
Q. 1. What will dissolve selenium readily? 
A. 1. Sulphuric acid will very readily dissolve 

selenium. 
Q. 2. I have a belt 3/16 of an inch thick and 

4 inches wide. What horsepower will it safely 

transmit? The belt is to be operated from a 
motor and is to be moved at 2000 feet per 
minute 

A. 2. The belt, if of ordinary durable straight 
grain leather, will safely transmit 8 horsepower. 

STRENGTH OF MAGNETS 
(1769) Rupert Buckley, Sacramento, Calif., 

wants to know 
Q. 1. How does a speedometer work? 
A. 1. A speedometer, whether friction or gear 

drive, works on the same principle as the tachome- 
ter. Several types have an ordinary regulating 
governor such as used on the phonograph and a 
centrifugal throw -out clutch is used to engage a 
drum wheel to which is attached a pointer. 

Q. 2. What is a neon lamp? 
Ä. 2. A neon lamp is an ordinary glass bulb 

containing' the rare neon gas and having two 
electrodes to which potential is applied. A po- 
tential of 220 volts is the average used, although 
there are many types that require several thousand 
volts for operation. 

Q. 3. Does the strength of magnets with a 
given current and a given number of turns vary 
with the shape? 

A. 3. The shorter a magnet is or the closer 
the opposite poles are to each other, the more 
powerfully will the magnet attract its armature 
and hence a magnet 1.A inches long would be 
several times as powerful in this sense as one 
four inches long, both consuming the same cur- 
rent. 

STEAM GAUGE 
(1770) William A. Kniffir, Mackinaw City, 

Mich., asks: 
Q. 1. Will you please tell me how a steam 

gauge operates? 
A. 1. In the most simple forms, a steam gauge - 

consists of a tube of brass of elliptical section 

IMPORTANT 
TO NEWSSTAND READERS 

IN order to eliminate all waste and un- 
sold copies it has become necessary to 

supply newsstand dealers only with the ac- 
tual number of copies for which they have 
orders. This makes it advisable to place 
an order with your newsdealer, asking him 
to reserve a copy for you every month. 
Otherwise he will not be able to supply 
your copy. For your convenience, we are 
appending herewith a blank which we ask 
you to be good enough to fill in and hand 
to your newsdealer. He will then be in a 
position to supply copies to you regularly 
every month. If you are interested in 
receiving your copy every month, do not 
fail to sign this blank. It costs you noth- 
ing to do so. 

To Newsdealer 
Address_._.._.._........_.._..____.._.._......_ .................... 

Please reserve for me copies of 
SCIENCE & INVENTION every month 
until I notify you otherwise, and greatly 
oblige, 

Name _. - 
Address..._...._..-......._.........._..__.._........__...._... ä 
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bent into nearly a complete ring. One end of 
the tube is free and is closed and into the other, 
which is fixed, the steam under pressure is ad- 
mitted. To the free end is connected by means 
of a small chain, the pointer counter -balanced by 
a fine hair spring. If pressure is applied to the 
gauge, the elliptical section of the tube tends 
to become more nearly circular in cross section 
and in so doing will slightly unbend as if to 

The method in which a steam gauge operates is 
indicated in the diagram above. The elliptical 
tubing tends to become circular in cross sec- 
tion and straightening, operates the needle. 

straighten out. This causes the chain to rotate 
the spindle upon which the pointer is fastened 
with the result that the pointer will follow the 
variations in the pressure. In practice the steam 
gauge is usually so arranged that the pipe leading 
to it is bent downward so that it fills with 
condensed water thus preventing the hot steam 
from reaching the expensive gauge. 

SMOKE RINGS 
(1771) Anthony Linder, Utica, N. Y., asks: 
Q. I. Please describe a simple method for 

producing smoke rings which will be of a more 
lasting and more pleasing appearance than those 
I have succeeded in making with ordinary smoke? 

A. 1. If a bottle of strong ammonia water and 
one containing concentrated hydrochloric acid are 

The system of making smoke rings and sup- 
plying a constant amount of smoke is indi- 
cated in the above diagram. Inverting the 
bottles and forcing through the liquids and 

into the box is another satisfactory way. 

arranged as shown in the diagram, the fumes gen- 
erated inside the box will become very dense in 
a short time. They will be astonishingly white. 
This is the result of the combination of the am- 
monia and hydrochloric acid to form ammonium 
chloride. If a large pasteboard box or a cigar 
box or even a tin can is used, a gentle rap on 
the back will produce amazingly beautiful white 
rings. The bottles are supported so that the level 
of the liquids in the glass tubes is below the 
ends, else there will be needless waste due to 
overflow. 

CORE QUERY 
(1772) Jesse B. Ellis, Los Angeles, Calif., asks: 
Q. 1. Why could not large transformers, 

armatures and fields of motors and generators be 
molded from a mixture of powdered iron or 
magnetic oxide of iron? With the use of a suit- 
able binder which would not be an insulator of 
magnetism, would not the permeability of such a 
core have negligible low losses and be much more 
easily and quickly constructed than to build up 
of laminations? 

A. 1. The reason why powdered iron held to- 
gether with a suitable binder would not be; 
practical in the ordinary armatures and fields of 
motors and generators is that a suitable binder 
is not available and that although the permeabil- 
ity of powdered iron is high, its efficiency, were 
its strength sufficient to be of use, would be low 
on account of the intervening gaps. 

MARBLE CEMENT 
(1773) Benjamin Ladner, New York City, asks: 
Q. 1. Kindly give me formula of a suitable 

cement in order that I may fix a broken marble 
table top? 

A. 1. In order to repair the broken table top 
you will have to do as follows: 

Prepare the cement consisting of four parts of 
gypsum and one part of finely powdered gum 
arabic. These are thoroughly mixed. A cold 
solution of borax is then made, using ordinary 
20 Mule Team borax in water and the powders 
are mixed into a thick paste with this. This 
paste is then quickly smeared on each face of 
the parts which are fastened together tightly. They 
are left for a week. This gives a joint that is as 
"strong as iron" and will last as long as the 
table top. 

ELECTRICITY IN ATMOSPHERE 
(1774) Stanley Minor, Heppner, Oregon, asks: 
Q. 1. How do you account for the electrical 

disturbances in the atmosphere? 
A. 1. Electricity is not only produced by fric- 

tion, but by mechanical and chemical means also. 
It may be that the reason for electricity being 
prevalent in the atmosphere is due to the vapori- 
zation of the moisture on the earth, and conden- 
sation of the small particles assuming electrical 
charges. The charges on the surface increase as 
the square of the surface area. As these particles 
form, they unite and form larger particles. The 
potential increases much more as the surface 
area thus is diminished, and when a cloud is 
formed, the potential often becomes great enough 
to cause sparks many miles long. 
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The Regular Departments Pay Prizes of Their Own. Authors on Contract Receive Their Own Rates; this, 

With Other Special Payments Makes the Total Paid for Articles in Excess of $1500.00 Monthly. 

FIRST PRIZE $100.00 
Gold from Mercury, by Dr. Alfred Gradenwitz 

TWO PRIZES OF $50.00 EACH 
Hero's Automotor Dating 200 B. C., by Chas. B. Bunnell 662-663 
A Real Short Wave Receiver, by Alfred R. Marcy, 2DK. 690 

Heat Operated Pecking Bird, by Dr. E. Bade 
Retransmission From Airplane, by S. R. Winters 

654 In the Train Radio (author please send address) 
Uses for Cartridge Fuses, by A. Blumenfeld 
Loop Mounting, by L. B. Robbins 
"Children, We Shall Now Begin the Radio Class," by Alfred Pogany, 

Reporter No. 10236 

TEN PRIZES OF $25.00 EACH 
Will New York Be Destroyed by Earthquake?, by Rev. Father Francis 

A. Tondorf 655 Death Dealing Rocket (author please send address) 656 
Some Weird Stage Effects, by Dr. Albert Neuburger 656 
The Problem of Saturn's Rings (author please send address) 664 
Making One Room Into Three (author please send address) 666 
A Novel Third Degree Method, by Andy Gilbert 667 
Handling the Nation's Grain, by Clarence A. Snyder, Reporter No. 2434 667 
X -Ray Finger Prints, by Charles K. Fulghum 669 
Cheap Radio Primary Cell, by Dr. Ernest Bade 682 
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TEN PRIZES OF $15.00 EACH 
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Filling Balloons, by W. L. Todd 684 
Ribbon Inker, by K. B. Murray 685 
Indicator, by J. F. Welhelm 685 
Boiling Eggs, by Richard Fielder 685 
Orange Fireworks, by Dr. A. Neuburger 685 
Embossing. Foil, by James E. Noble 685 
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Glacier Mill, by Dr. A. Neuburger 685 
Ice Pick Holder, by Herbert E. Morris, Reporter No. 9363 685 
Stand -Off Insulator, by Lewis M. Baldwin 717 
Nature's Loud Speaker, by Carl G. Novotny 718 
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_ = O the individual who casually glances at the above list of 

prize winners, it may seem that the list is shorter than 
usual. This, however, is not the case. The total in awards 

is considerably higher than previously. This is primarily due 
to the fact that announcements are made of the prize winning 
ideas in the $500.00 Gold Cover Contest on pages 676, 677 and 
678. We refer the reader to those pages and respectfully ask 
the girls and women to pay particular attention to the number of 
prize winning ideas which were won by the members of the 
fairer sex. We also desire to impress upon the reader and prize 
seeker that a great many of the articles are written by staff 

writers or are contracted for. Such articles are not paid for 
from prize award moneys, and consequently the readers' chances 
for winning a prize are infinitely greater than he may at first 
believe them to be. To assist readers in securing proper material 
for publication, we suggest that they carefully read the article 
on the bottom of this page dealing with the distribution of re- 
porter cards. We further request that those who send articles to 
the magazine see to it that their name and address appears not 
only on each page of their contributions, but also on the drawings, 
and models. We try to avoid losses of names or addresses as 
much as possible, but this cannot always be done. Editor. 
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Here Is How You Can Get in the Contest: 

$12,000 or More in Gold 
EVERY month SCIENCE AND INVEN- 

TION pays $1,000 or more in gold in 
prizes. Every text article published will 

receive a prize-(most of the departments 
have awards of their own which they give 
every month). Ideas are what the Editors 

E want. The ideas must be told simply, so that 
E your mother or your sister can understand 

them-in pictures or sketches or both. But 
E the idea must be new and must have some- 
_ thing to do with science or invention. 

The Editors want pictures and sketches- 
- must have them-but what they want most 

..r...., ..........m.mm.,n..,mm..n....,.m.........,l,.,,111r111111..g 

88 monthly prizes will be given 
as follows: 

FIRST PRIZE $100.00 
2 PRIZES of $50.00 each 

5 

10 25.00 
5 

10 
20 

6 

if 

KC 

ii 

ti 

20.00 
15.00 
10.00 

CC 

CC 

CC 

10 CC 5.00 
20 
10 

K 

R 

CC 2.00 
1.00 

N 

u 
2 

$12,000 or More in Gold 2 

is IDEAS. These ideas will be handsomely 
paid for. We have published a pamphlet 
showing the rules of the contest which we 
shall be glad to send to anyone free on re- 
ceipt of a postal card with your name and 
address. The pamphlet gives full details, 
the rules and how to submit articles. The 
magazine itself shows you what is wanted. 
Study it closely and submit your ideas. 

The closing date for all prize contributions E 

is the 15th of the month preceding date of is. 
sue, i.e., the 15th of Nov. for the Jan. issue, 
the 15th of Dec. for the Feb. issue, etc. 

WILL YOU BE OUR REPORTER? 
IN connection with our $12,000 prize contest announced herewith, it goes without saying that you will have to 

do a little work in order to win a prize. The Editors do not wish to make it hard for you, quite the contrary. 
We want pictures and ideas and we cannot have too many of them. 

Herewith is reproduced our reporter's card, Up to now we have issued over 15,000.. of these. Note in 
our awards how our reporters are winning prizes right along. We shall be glad to send the reporter's card free 
to anyone who makes an application for it. By means of this card you will be able to secure entry into industrial 
plants, business houses, motion picture studios, steamships, docks, public buildings, etc. This reporter's card will 
prove an open sesame to you in many instances. Every 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 to obtain one. It will be 
sent to you by return mail. With it we will send you a pamphlet giving rules of the contest and how to proceed 
in order to get photographs, to send in sketches, and other information in order to obtain a valuable prize. Not 
only will this card help you to obtain material for this magazine, but it will train you to become a news gatherer, 
and will be the means of helping you to earn a good deal of money during your spare hours. 

Address Field Editor, SCIENCE AND INVENTION, 53 Park Place, New York 

Cience and 
Invention 

CORRESPONDENT 

REPORTERS 

IDENTIFICATION 

NNO.. l 
0a THE BEARER OF THIS Cl.RDe2- _ 

IS AN AUTHORIZED CORRESPONDENT -REPORTER OP 
SCIENCE and INVENTION MAGAZINE 
THE PUBLISHERS OP SCIENCE AND INVENTION WILL 
APPRECIATE ANY COURTESY EXTENDED THEIR 
REPRESENTATIVE. 

EX RIMENTER P LIS CO. 
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EVEREADY 
Radio Batteries 

-they last longer 

No. 763 No. 771 

EVEREADY RADIO BATTERIES FOR EVERY RADIO U S E 

Each one supremely economical and efficient for the use for 
which it is designed-each one made under the supervision 
of the world's greatest electro -chemical battery laboratory 

Eveready "B" Batteries 
THERE are Eveready Batteries 
for portable sets where small 
size and light weight are more 
important than long life. There 
are Eveready medium size bat- 

teries that come between the 

small and the standard size. 

There are Eveready large size 
"B" Batteries that afford maxi- 
mum economy and reliability 
of service when used with aver- 
age one, two, three or four tube 
sets. And now there is a newer 
Eveready heavy duty, extra 
large size "B" Battery that gives 
similar economy to owners of 

BUY TH 

multi -tube heavy drain sets 
and power amplifiers. 

For maximum "B" Battery 
economy, buy Eve readys, choos- 

ing the large sizes (Nos. 766, 

767, 772) for average home 
sets, and the heavy duty, extra 
large (No. 770) for multi -tube 
heavy drain receiving sets and 
power amplifiers. For portable 
sets choose the Eveready No. 
764 medium size, unless space 
is very limited, in which case 

choose the Eveready No. 763 

small size "B" Battery. 

Eveready "C" Battery 
Eveready makes a long-lasting 
EM FROM YOUR 

"C" Battery with terminals at 
1/, 3 and 4/ volts. May also 
be used as an "A" Battery in 

portable sets. 

Eveready "A" Batteries 
Eveready offers you ."A" Bat- 
teries for all tubes, both storage 
and dry cell. For storage bat- 
tery tubes, use the Eveready 
Storage "A." For dry cell 
tubes, use the Eveready Dry 
Cell Radio "A" Battery, espe- 
cially built for radio use only. 

Manufactured and guaranteed by 

NATIONAL CARBON CO., INC. 
Headquarters for Radio Battery Information 
New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ont. 

DEALER 
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HIGH SCHOOL 
COURSE IN 

TWO YEARS 
YOU ARE BADLY if you lack 
HANDICAPPED High School 

training. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well - 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth -while 
positions demand High School train- 
ing. You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 

FIT YOURSELF FOR A 
BIG FUTURE This course, 
which has been prepared by some of 
America's leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 

USE SPARE TIME ONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
one -fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 
Check and mail the coupon NOW 
for full particulars and Free Bulletin. 

American School 
Dent. H-826 

Drexel Aye, and 58th St., Chicago 
a. a ear at . » MI 

American School 
Dept. H-826 . Drexel Ave. ôz 58th St., Chicago 
Send me full information on the subject checked 
and how you will help me win success. 

Architect 
Building Contractor Machine Shop Practice 
Automobile Engineer Photoplay Writer 
Automobile Repairman _ Mechanical Engineer 
Civil Engineer Shop Superintendent 
Structural Engineer Employment Manager 
Business Manager Steam Engineer 
Cert. Public Accountant Foremanship 
Accountant and Auditor Sanitary Engineer 
Bookkeeper Surveyor (& Mapping) Draftsman and Designer Telephone Engineer Electrical Engineer Telegraph Engineer 
Electric Light & Power High School Graduate 
General Education Fire Insurance Expert Vocational Guidance Wireless Radio 
Business Law Undecided 

Name 

Address 
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Dre Hackensaw's 
Secrets 

By CLEMENT FEZANDIE 
(Continued from page 661) 

CHAPTER 2. 
It was rather late at night when Dr. 

Hackensaw and Pep reached the mountain 
where the. perpetual motion machine had 
been erected. 

Pep was disappointed. She had expected 
to see some huge contrivance, but all she 
saw was a closed metallic cylinder about 
twenty feet in diameter and ten feet high, 
arranged so it could slide up and down in a 
tall, strong framework. 

"There I" exclaimed Doctor Hackensaw 
triumphantly. "That's the machine. Once 
the button is pressed, that cylinder or car 
as I call it, will begin to rise and fall in 
these guides, and its reciprocating motion 
will by suitable gears turn this dynamo 
you see." 

"But how does the thing work?" asked 
Pep. 

One of the simplest proposals for a perpetual 
motion machine is that shown above. Read 

Dr. Hackensaw's explanation of it. 

"It works by means of a gravitation 
screen at the bottom of the car. I told you 
some months ago that there was no more 
reason why we shouldn't find means to shut 
off gravitation than to shut off heat or light 
or sound. And I found the means of con- 
structing a gravitation screen, and sent 
Miggs off on a trip to India. Well, curi- 
ously enough, I didn't realize at the time 
that I had discovered perpetual motion, but 
the idea struck me all at once, and the 
result is this machine that you see here." 

Doctor Hackensaw paused here for a mo- 
ment, and then continued impressively: "At 
the bottom of this heavy cylinder that you 
see here, is a gravitation screen that may 
be opened or closed at will. When closed, 
the attractive force of the earth is par- 
tially or wholly shut off. The air above 
the car loses its weight and atmospheric 
pressure from below will force the car up- 
ward with a pressure that can reach as 
high as fifteen pounds to the square inch. 
On a surface twenty feet in diameter you 
can readily understand that the machine will 
lift tons upon tons of weight. When the 
car reaches a certain height, the gravitation 
screen automatically opens and the car de- 
scends by its own weight. By means of 
these gears, work is done both during the 
ascent and the descent. As the car descends 

Complete 
Outfit 

VioletRaii 
ONLY $1.00 brings this complete, scientific 

Violet Rays outfit to you. Treat yourself 
and family at home, save delay, costly doc- 
tors and medicines. Thousands use Violet 
Rays at home to relieve pain and sickness. 
The identical outfit 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, it's scientific, goes after 

the cause. That's why results are quick, permanent. 
Dr. Duncan, Kewanee, Ill., writes, "Violet Raya 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 bille. 

BEAUTY AID EARN CASH 
Brings natural, magnetic Men, women, without ex - 
beauty of health, no diet. perience earn liberal pro- rng, exercise or drugs. fits In spare time show - FREE book tells in de- ing.Violet Rays to neigh - tail how high priced bore. Proves results first 
beauty specialists use it demonstration. Sells on to improve scalp and eight. Get attractive offer 
skin. and wholesale prices now. 

SEND FOR FREE BOOK 
Explains hots Nikola Telsa discovered Violet Rays. 
how It works, why it heals. Tells what doctors and 
plain folks accomplish in conquering pain, disease 
and nervous trouble with Violet Rays. 
Reveals Marvelous Shows charts of human 
Scientific Discovery body, explains where 

ban- ish them. Otferd FREE for ma limited 
s start, 

otime 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 Eye Diseases Lumbago Skin Disease Chilblains Falling Hall Nervousness Sore Throat Colds Hay Fever Neuritis Sprains Constipation Headache Paralysis Tonsiliths 
Earache Goitre Piles Whooping 
Eczema Insomnia Rheumatism Cough 
Asthma 

VI -Rex Company, Chicago, Ill. 
Mail Coupon-Send No Money 

VI -REX COMPANY 
211 S. Peoria St., Dept. 411, Chicago 
Please send me without rest or obligation your tree 
book describing your VI -REX Violet Ray outfits, and details of your $1.00 offer. 

Name 

Address 

City State 

ILis ,cs.+.an. 

SEND NO 
MONEY 

Save s388O 
Take advantage of the great saving we reer 
Ian a éaring L. C. Smith TÿpewrliterarLots 
model machines, standard size, up-to-date in 
every way, at remarkably low prices. 

TEN DAYS' FREE TRIAL 
Test it thoroughly-no obligation. 

A YEAR TO PAY EASY %ling 
Guaranteed Five Years 

We do the most perfect and highest class job of rebuilding known to the typewriter industry, Our machines do perfect work and last for 
years and years. Just like new. The L. C. Smith in the easiest machine 
tooperateand 

gulcaa oeeuars 
il5 tYa eyGwe tee rw C omp lete iae 

im yonrareCtpooknsdofourvaSuperOrw.riter 

SMITH TYPEWRITER SALES CO. 
303-360 East Grand Avenue Chicago, lllinolS 

SIX PRACTICAL TOOLS 'Nickeled Case 
et 

=T- 
Cigar Lighter, Cork- 
screw, Gimlet. Screw 
Driver, Pincers. Awl. 
The tool of a thousand 
uses. Must handy and 
compact kit you ever 9 saw. Indfsnensible 
around house or camp, 
automobile or radio. 
C.O.D. 10 rents extra. 
I HOFFSON CO.. 

2 for 51.00 47 W.42d St.. N.Y.C. 
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AUTO -MECHANICS! 
Get "The Starrett Book for Motor 
Machinists and Auto -Repairmen" 
at any hardware store selling Star- 
rett Tools. Or write us. Costs only 
75 cents and a good buy at four 
times the price. 

6956 

i 

"That's the 
Efficiency Expert" 

"Going to show us how to speed up production and eliminate lost motion 
in the shop." 
"And trying to get accurate measurements with a woven tape! For Pete's 
sake, let him take your Starrett. If he thinks as much about his time as he 
does ours, he'll thank you for it." 

QUICK READING 
The steel -bright figures and graduation marks on a Starrett Tape show 

up plainly against the jet-black background. As a further aid to fast,. 
accurate reading the foot figure is placed alongside each inch mark so that 
the measurement in feet and inches can be seen at a glance. And Starrett 
Tapes being made of a fine quality steel do not shrink or stretch-they are 
indispensable where close measurements are required over comparatively 
long distances. For sale at good hardware stores everywhere. Write for the 
Starrett Catalog No. 23 "LE" for description of the many different sizes, 
graduations, etc. 

THE L. S. STARRETT CO. 
World's Greatest Toolmakers-Manufacturers of Hacksaws Unexcelled 

ATHOL, MASS. 

Slone 
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Mechanical 
Engineering 

Learn at Home! 
Employers are looking for men with 

mechanical ability. 
There is an easy, delightful way in 

which you can learn right at home in 
spare time. For 33 years the Interna- 
tional Correspondence Schools have 
been giving men and women just the 
training they need for success in mechan- 
ical'engineering and more than 300 other 
subjects. Hundreds of thousands have 
stepped into good positions through I. C. S. 
help. 

Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. This doesn't obligate you in 
the least but it will bring you information that 
will start you on a successful career. This is 
your chance. Mark and mail the coupon now. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6176-D, Scranton, Penna. 

Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject bet ore 
which I have marked an X: 

BUSINESS TRAINING COURSES 
Business Management D Salesmanship 

Industri+al Management Advertising 
Personnel Organization D Better Letters 
Traffic Management D Show Card Lettering 
Business Law D Stenography and Typing Banking and Banking Law Business English 

Accountancy (including C.P.A.) D Civil Service 
['Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
pi Private Secretary High School Subjects 

Spanish French Illustrating 
TECHNICAL AND INDUSTRIAL COURSES 

Electrical Engineering o Architect 
Electric Lighting D Architects' Blue Prints 

Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman Machine Shop Practice D Concrete Builder Railroad Positions Structural Engineer pass Engine Operating Chemistry D Pharmacy ['Civil Engineer D. Automobile Work D Surveying and Mapping Airplane Engines ['Metallurgy Mining Agriculture and Poultry a Steam Engineering O Radio 0 Mathematics 

Name 
Street 
Address 

city State 

3-6-24 

Occupation 
Persons residing in Canada should send this coupon to the 
international Correspondence Schools Canadian, Limited, 

Montreal, Canada 

Make 4100 Weekly -sell RADIO 
Demonstrate once-results mean sure 
sale. Coast to Coast, lowest prices. 
attractive four tube instrument $30.50. 
Big commission to you. Exclusive ter- 
ritory to proven salesman. Territory 
going fast. Write today for large Il- 

lustrated book No. 100. Don't fail to 
give name of your county. 

OZARKA. INC. 
818 Washington Blvd., Chicago, III. 

Print Your Own 
Curde,circulars,l abels book,papor. Press $12. 
Larger$35 Job press$150. Save money Print 
for others. big profit. All easy rules sent. 
Write factory for prose catalog, TYPE,cards, 
etc THE PRE" CC 0-47 Morlden, Conn. 
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the screen automatically closes and the car 
rises again. And so the machine will keep 
on working forever. We have here real 
perpetual motion, for we perform work 
without the expenditure of any energy." 

"Yes," assented Pep, "the same as a wind- 
mill or a water -wheel." 

NO SUN POWER USED 
"No, indeed," returned the doctor. "In a 

windmill or a water -wheel we obtain energy 
from the heat of the sun. The sun has 
lost that energy. But in the case of my 
machine, no energy has been lost. Gravita- 
tion has done the work and we have no 
reason for believing that the earth has lost 
any of its power of attraction. I could 
build thousands of these machines, manufac- 
ture heat, light and power enough for all 
the needs of the earth, and yet the power 
of attraction of the earth would not be 
reduced one particle. In the case of heat 
emanating from the sun the heat is not re- 
placed-the sun must grow cold some day ; 

but this power I obtain from gravitation is 
power I obtain for nothing-in a word it 
is true perpetual motion. This machine, 
Pep, will revolutionize all industry and all 
transportation. I have solved the problem 
of getting something for nothing." 

"But," objected Pep, "it must take some 
power to open and close the gravitation 
screens." 

"Almost nothing. A few pounds' pressure 
suffices and I have tons of power at my dis- 
posal. This invention is bound to be the 
most profitable of the many profitable inven- 
tions I have made. It will bring me in not 
millions of dollars, but billions of dollars. 
There will be no more use for coal or petro- 
leum because I can obtain unlimited elec- 
trical power at a trifling expense!" 

"Well, doctor, shall I press the button and 
set the machine going?" 

"Not tonight. It is too late. Better wait 
until morning!" 

CHAPTER 3 
In the middle of the night, Pep was sud- 

denly awakened by a rough hand placed over 
her mouth while a hoarse voice whispered 
in her ear: 

"If you make the least noise, kid, I'll slash 
your throat as I did Doctor Hackensaw's !" 

And to Pep's inexpressible terror, as the 
man turned on his flash -light she saw that 
the villian was masked and that both his 
hands were covered with blood. As a rule 
she did not lack courage, as she had shown 
on more than one occasion, but now she was 
so terrified that she offered no resistance as 
the man gagged her and tied her hands 
behind her back. 

"Now, kiddo," said the burglar, "lead me 
to the place where Doctor Hackensaw left 
his bag. I know he brought a bag full of 
greenbacks with him to pay off his men 
here, and I happen to need the money more 
than he does !" 

As the fellow said the words, Pep remem- 
bered that the Doctor had deposited his sat- 
chel inside the anti -gravitation car, and she 
accordingly obediently led the way thither, 
followed by the burglar. 

"Oh, it's in there, is it?" said the man, 
as he came to the perpetual motion machine 
and threw open the door. "Yes, I see it !" 
and he climbed into the car. 

Then Pep recovered her wonted energy. 
With one kick of her bare feet she slammed 
the door closed, and then, with the skill of 
a ballet -dancer she pressed down the start- 
ing switch with her toe, although the switch 
was at a higher level than her head. 

(Continued on page 706) 

EARN 
$3,000 to $10,000 
aYear as Radio Expert 
Enter fast growing radio field thousands of big pay jobs waiting for you. U. S. Gov't., Steamships, R. R's., Corporations eagerly seek Radio trained men. Advancement rapid, earnfrom $3,000 to $9,000 yearly. 

Pleasant Home Study In 

DIO 
Prepare for Big1C 
Pay in SpareTime 
My reputation as Radio Engi- 
neer and instructorinsures you 
complete, speedy success, at 
home in spare time; earn while 
you learn. I make you expert in 
radio designing, building, re- 
pairing and operating and teach - youonlypractical'9nside"dope. A. G. MOHAUPT Youquicklycompletemycourse 

and a few pleasant hours prepare you to step in- 
to B'g Pay. No experience required. 

- IIV1Y( 4 

FREE 
1000 Mile 
Radio Outfit 

This set, when completed, has 
a range of over 1000 miles. I 
give it free with my course. 
I give you practical training by 
having you work on this set. 
The knowledge you gain is not 
mere book knowledge but is 
usable, practical experience. 
When you have fin- 

ished my course, you can sell this set 
at a price that will pay the cost of the 
course. For a short time only, by my 
special plan, I will give a tube radio set 
in handsome cabinet to men, abso- 
lutely FREE. Send at once for my 
FREE wonder -book of inside Radio 
"dope." Act quickly. 

17-MAIL COUPON 
A. G. MOHAUPT, Radio Engineer, 

Radio Association of America. 
4513 Ravenswood Ave., Dept. 611 Chicago I Please send me details of your Home Study Course-' also your Free "Radio Facts" and information on how I can get a FREE 1000 -mile Radio Set. 

I Name 

IAddress.. 

City State 

$1 
Postpaid 

with 
Instructions 

SEND FOR YOUR FREE COPY 

TESTED 
HOOK- UPS 

SUBMITTED BY USERS OF OUR 
WONDERFUL TRANSMITTER 

BUTTON FOR LOUD SPEAKERS 
AMPLIFICATION EXPERIMENTS 

K. ELECTRIC CO. 
15 PARK ROW NEW YORK 
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JJJAGNAYOX fJad/o 
BROADCAST RECEIVER 

The long awaited 
Broadcast deceiver 

Combining supreme efficiency, convenience and 
beauty, produced at a low cost which brings it 

within reach of all. 

ERE at last is the perfected instrument 
permitting you to enjoy simultan- 

eouslythe most desirable elements of broad- 
cast reception-features which no one model 
ever combined before. 

The distinctive Magnavox tuned radio fre- 
quency circuit is characterized by exceptional 
clearness and volume as well as selectivity. 
The Magnavox Unit Tuner does away with 
all complicated dialing and places the novice 
on the same footing as the radio expert. 

Magnavox Broadcast Receivers and other Magna- 
vox Radio Products are sold by reliable dealers 
everywhere. Write for new illustrated catalog. 

THE MAGNAVOX CO., Oakland, Calif. 
New York: 350 West 31st Street San Francisco: 274 Brannan Street 

Canadian Distributors: Perkins Electric Limited,Toronto,Montreal,Winnipeg 

The new Magnavox TRF-5 Receiver is here 
shown with Magnavox M4 Reproducer, 

($25.00) which insures clearest tone. 

TRF-5 
A 5,tube tuned radio frequency receiver 
consisting of two stages of tuned radio 
frequency of special design, detector and 
two stages of audio frequency. 

Cabinet measures: height,9% in.; length, 
20/ in.; depth, 14/ in. 

Without tubes, batteries or reproducer 
$125.00 

TRF-50 
This model is identical with TRF-5 but 
encased in larger carved cabinet with 
built-in Magnavox Reproducer. 

Handsomely carved cabinet measures: 
height, 14/ in.; length, 20/ in.; depth, 
18/ in. 

Without tubes or batteries $150.00 
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$I9000 
REWARD! 

N a dirty, forlorn shack by the river's 
edge they found the mutilated 
body of Genevieve Martin. Her 

pretty face was swollen and distorted. 
Marks on the slender throat showed 
that she had been brutally choked to 
death. Who had committed this 
ghastly crime? No one had seen the 
girl and her assailant enter the cottage, 
no one had seen the murderer depart. 
How could he be brought to justice? 
Crimes like this have been solved-are 
being solved every day by Finger Print 
Experts. Every day we read in the pa- 
pers of their exploits, hear of the mys- 
teries they solve, the criminal they iden- 
tify, the rewards they win. Finger Print 
Experts are always in the thick of the 
excitement, the heroes of the hour. 

Not Experienced 
Detectives-Just 
Ordinary Men 

Within the past few years, scores of 
men-men with no police experience, 
men with just ordinary grade school 
educations - have become finger print 
experts. You can become a finger print 
expert, too. Can you imagine a more 
fascinating line of work than this? 
More trained men are needed. Here's 

'your real opportunity. 

Learn the Secrets of 
Identification 

More and more the detection of crime resolves 
itself into a problem of identification. You 
can learn the methods of the famous identifica- 
tion experts. You can learn the science of 
Finger Print Identification-right at home in 
your spare time. 

Free Course in 
Secret Service 

For a limited time, we are making a special 
offer of a Professional Finger Print Outfit 
absolutely free and FREE course in secret 
service intelligence. Mastery of these kindred 
professions will open a brilliant career for you. 
This coupon will bring you FREE book and 
details of this great offer. Don't wait until 
the offer has expired. Fill in the coupon now. 
Mail it today. 

University of Applied Science 
Dept.14.28 1920 Sunnyside Ave., Chicago, Ill. 

UNIVERSITY OF APPLIED SCIENCE 
Dept. 14-28 1920 Sunnyside Ave., Chicago, Ill. 
Gentlemen :-Without any obligation whatever send 
me your new, fully illustrated. FREEbook on Finger 
Prints and your offer of a FREE course in Secret 
Service Intelligence end the Free Professional Finger 
Print Outfit. 

Name 

Address" 
City & 
Stata Age--- 

REVERSE SIDE 
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Mee Thitackensaves 
Oecpets 

(Continued from page 704) 

THE MACHINE WORKS 
Instantly the machinery began to work, 

and Pep felt a strong current of air as the 
car, slowly losing its gravity began slowly 
to ascend in the guides until it reached a 
certain point, and then descended again, this 
up and down motion continuing while Pep 
vainly struggled to free her hands or get 
the gag out of her mouth. Failing in both 
these objects she started to run back to the 
house to alarm some one, when suddenly she 
heard a loud crash and saw the car ascend 
to the very top of the guides, where some- 
thing gave way and the car shot up into 
space, The villain in his desperate efforts to 
escape, had evidently completely closed the 
gravitation screen. And then the screen must 
have automatically opened again, for a few 
seconds later the car fell to earth with a 
crash and broke open, revealing the crushed 
and lifeless body of the villain. 

* * * * * * 

"No indeed, Pep," said Doctor Hacken - 
saw, genially. "The fellow didn't even try 
to harm me. I see he searched through my 
room, and not finding my satchel there, he 
thought he could frighten you by showing 
you a pair of bloody hands and telling you 
he had cut my throat. You can see that 
it was imitation blood he used-not a bad 
idea, because it impresses a woman and keeps 
her from screaming. I would rather have 
lost the few thousand dollars though, than 
to have had him ruin my machine. It will 
take me months to build another one. But 
you were a brave girl, Pep, and I'm glad 
you outwitted him, because he might have 
taken it into his head to kill you, in order 
to make sure of getting off safely with the 
cash !" 

As for Pep, once she was assured of the 
Doctor's safety, she was jubilant and she 
was never tired of recounting to her friends 
her adventure with the burglar. Poor Doc- 
tor Hackensaw got very tired after a while 
of listening to these endless repetitions and 
he even went so far as to remark one day 
to Silas Rockett : 

"Do you know, Silas, I verily believe the 
nearest approach to perpetual motion in this 
world, is a woman's tongue !" 

WIRE LUG 

WIRE BENT INTO NOOK WITW 
--"'-INSULATION STRIPPED OFF 

INSULATION GRIPPED 
FROM HERE-- 
TO HERE, 

ONE-PIECE PRESSED IN DIE 
BRASS SLEEVE 

OUTSIDE OF SLEEVE CURVES 
AROUND BARE W RE 

The wire lugs indicated above are the products 
of a new machine recently exhibited in Ger- 
many. The wire is first bent into the form of 
a hook, and part of the insulation is removed, 
as indicated. It is then slipped into a special 
one-piece brass sleeve and pressed down in the 
die, by means of the machine. The insulation 
is firmly gripped by the sleeve and a very good 

lug is produced. 

RADIO 
HOOKUPS 

0.1MEntEAS URNA4V. MO. 

100 
$ RADIO 

HOOKUPS 
F.flWyyEBfI ,- --" 

3rd 
Edition 

Revised and 
Rewritten 

re« E.I.CO. N V C.. 

3rd Edition 
NOW READY 
Completely revised 
and rewritten and 
enlarged. Latest 
hook-ups added. 
The most complete, practical 

and up-to-date radio hook-ups 
book obtainable. Just revised 
and brought up to the minute by 
one of the foremost radio engi- 
neers in the industry. 

Contains only practical, effi- 
cient hook-ups. Crystal sets, One 
tube sets, Reflex regenerative, 
radio frequency, and super cir- 
cuits. 

Gives complete wiring dia- 
grams and full instructions on 
each and every set so that noth- 
ing further is needed in the way 
of patterns or diagrams. 

One of the finest books to have 
on hand at all times for refer- 
ence as to the various types of 
hook-ups and the most practical 
way of constructing each. Send 
for or buy a copy today. 

All Orders Filled 
Within 24 Hours. 

You Can Obtain a Copy 
At All Reliable Radio 

and News Dealers. 

Prepaid 

E.(.Com pa ny 

a 

CONSRAD CO.-Selling Agents 
233 Fulton St., New York City 
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"BUILD YOUR OWN" WITH "RASCO" PARTS! 
Buy from the Oldest and Original Exclusive Radio Parts House in the United States 

We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS 

Order direct NEW AND EXCLUSIVE "RASCO" GOODS 
Mogoods 

ne do 
refunded t d 

d if from this page. 

e 

ERE it is! The radio tool that will 
Hbring happiness to all radio experi- 

menters and constructers. Here is a 
tool that does 16 different things and does 
them well. A tool that does practically 
everything required in building your radio 
set. The tool is built of hardened steel, 
size exactly as per illustration, highly fin- 
ished. Here are some of the uses: 1. 
Screwdriver. 2. Center punch. & Counter- 
sink and reamer. 4. Bus bar wire bender. 
5. Bus bar and wire bender for 8-32 screw. 
6. Bus bar and wire bender for 6-32 screw. 
7. Socket wrench for jacks. 8. Socket wrench 
for 4-36 nuts. 9. Socket wrench for 6-32 
nuts. 10. Socket wrench for 8-32 nuts. 11. 
Wrench for knurled nuts. 12. Screw gauge for 4_32 
screw. 13. Screw gauge for 6-32 screw. 14. Screw 
gauge for 8-32 screw. 15. Screw gauge for 10-32 screw. 
16. Knife for wire skinning. 
These are only the important uses of the tool, but 
many other uses will readily suggest themselves to every 
radio experimenter. You will wonder how you have gat- JACK 1 N° 10-32 
ten along before without the 16 to 1 radio tool. Get, 

NUT WRENCH one of these happiness tools. You will never again beW 
without it. N-4800 RASCO 16 to 1 Radio Tool,each $0.35 

"RASCO" 16 in 1 Radio Tool 
HAMMER- N09 4-36 & 6-32 

te -' NUT WRENCH 
N°6-32 NUT WRENCH 

SCREW 
DRIVER) 

WIRE SKINNER 

35c 
KNURLED ° 

NUT WRENCH 

COUNTERSINK 
REAMER 

. CENTER .PUNCH 

CRYSTODYNE DETECTOR 
(PATENTS PENDING) 

Here is a detector which has been especially developed by us for 
the new Crystodyne circuits. This detector while using the natural 
mineral zincite can be used with any other crystal as well. Several 
unfoue features are embodied in this detector. To begin with it 
is the only detector that has a sliding crystal cup with perfect 
contact arrangement and which cup not only eiides but rotates with 
an eccentric motion. (Note slot A). By means of the small knob the 
cup slides easily so that any point of the crystal can be brought in- 
to contact. A new crystal can be inserted immediately by unscrewing 
the small knob. The contact plate which at the same time forms 

the catwhisker Is made of spring steel. The combination of steel- 
zincite is the only one that was found practical for the Crystodyne 
oscillating crystal. Note the micrometric adjustment that can be 
made by means of the large knob bearing against the steel spring. 
This raises and lowers the steel point to the finest possible degree. 
The base is of bakelite, all parts nickel plated and polished. 
N6900-Crystodyne Zincite Detector with Crystal $1.75 
N6 00 -Natural Zincite Mounted Crystal especially tested for Crys. 

t dyne work. fits any crystal CUD $0.60 

"RASCO" Snap Switch 
At last a REAL radio switch constructed for radio Pur- 
poses, not just a battery switch that may be adapted for 
radio. The RASCO switch is the only switch with a 

POSITIVE DOUBLE spring action. No more guess work 
if the circuit is open or closed. A push of the finger and 
the current is on. A slight pull 
and The Handle Snaps Back of 
its own accord. An internal 
cojl spring pushes the handle 
back when a little Dull is ap- 
plied. This switch is intended 
as a battery switch to discon- 
nect your "A" batteries. 
Only one hole to drill. No tools 
required to mount only your 
finger and thumb. Also this 
switch takes up a minimum of 
room, much less than other 
switches, the base of the 
switch measuring only 13/4xt4" 
All metal parts nickel plated. A !Witch you will hi 

proud to possess. N4850 -RASCO Snap Switch. Each 251 

"RASCO" 
NAME PLATE 

ASSORTMENT 
Nº. 4994 

00 
o 000 

n 

This Name Plate Assort 
ment Packet contains Nine 
Binding Post Name Plates 
as follows: one Aerial; 
one Ground- two Phones; 
one "A" Bat, -; one 
"B" Bat, -1-: one s A 
Bat -1- "B" Bat - 
one "C" Bat -1-: one 
"C" Bat. -. 
N4994 Nine Name Plate 
Assortment $0.20 

WIRE\ 
FORMER 

"RASCO" 
LUG ASSORTMENT 

50 LUGS 
5 DIFFERENT STYLES 

Nº. 4995 

î 

ee, the 
This Lug Assortment 
Packet contains fifty of 
the most important lugs 
for the man who "Builds 
His Own" as follows: 10 
lugs for 8/32; 10 for 
6/32; 10 prang lugs (sol- 
derless) 6/32; 10 ditto 
8/32; 10 flat type 6/36. 
All lugs are tinned. 
N4995 Lug Assort- 
ment $0.22 

" RASCO" 
RADIO NEEDS 
ASSORTMENT 

108 PIECES 
Nº. 4996 

This assortment contains 
108 pieces as follows: 
36 "T" Wire Bus -Bar 
Connectors; 4 Adapter 
Bushings (to fit r/a" 
dial to 3/16" shaft); 
4 Separable Phone Tips; 4 
Angle Brackets; 24 Lock 
Washers; 36 Assorted 
Lugs, already tinned for 
easy soldering. 
N4996 "RADIO NEEDS" 
Assortment en.48 

"RASCO" "Jiffy" Jacks and 
"Jiffy" Plugs 

- Again, Rases leads with e 
small but important radio nov- 
elty. JIFFY JACKS are the 
simplest, and most efficient 
Cord Tip Jacks ever designed. 
Stamped from a single piece 
of metal they grip any style 
cord tip from any make phone 
or loud speaker. The JIFFY 
SACKS take but a minimum 
of room. All you need do Is to 
drill two small boles in your panel and mount 
the JIFFY JACK with screw and nut furnish- 
ed. No soldering necessary as the wire goes 
right on the screw. X-ray view shows how 
two of the jacks are used in conjunction with 
our Jiffy cord plug. The jacks go en in back 
of panel, only screws show in front. JIFFY 
JACKS take practically no room when mount- 
ed and are made of best spring brass that 

ourwill 

not 
JIFFY ar 

out. 
JACKSuWe 

Hundreds of 
payer 

uses 
$1.00 for 

every new use for JIFFY JACKS that Is ac- 
cepted by us. 
JIFFY PLUGS are made of semi -hard rub- 
ber Into which the tips of your phones or 
loud speaker are pushed. The cheapest and 
simplest plug ever designed. Its small size 
and neatness made It famous ever -night. Size 
1 in. long, % in. wide and s/a in. thick. No 

20c N-4875 

tools required. Just wet the metal cord tins 
and push through openings. Plug can be 
used with any standard cord tip jack, but 
best with RASCO JIFFY JACK. 
N4875 -Two Jiffy Jacks with nuts and screws 

and one Jiffy Cord Plug $0.20 
N4870 -One Jiffy Jack complete with nut and 

screw 0.05 
N4871-J1ffy Jacks without nuts or screws. 

two for 0.05 
N -4860 -Basco Jiffy Plugs, each 0.10 

"RASCO" Clip Leads 
Here is something that every experimenter 

has been waiting for impatiently. This is a 
flexible silk -covered conductor to the ends of 
which are soldered strong brass spring clips. 

Instead of using wires to make your connec- 
tions -screwing and unscrewing binding posts 

-a clip lead hooks In a jiffy onto any wire, 
any binding post or other conductor in order 
to make a safe experimental connection. 

"RASCO" CLIP LEADS come in two 
colors, green and red, to distinguish connec- 
tions. Brass clips have powerful grip. Length 
of clip lead, one foot 
N7887 RASCO CLIP LEADS. Each. -30.12 
Dozen lots 1.35 

" RASCO " Brackets 
Here is a line of small brackets evolved especially for the man whe 

"Builds His Own." They can be used in a number of different ways -to 
hold tuning coil tubes; inductances; spider webs, etc.; to hold up panels; to 
attach various instruments to baseboards, etc. "Rasco" brass brackets are 
stamped from heavy metal and have been designed to do the work right. 
They are nickel -plated and carefully finished. 

All illustrations are exactly half-size. Every builder needs at least a1 1. 
i476 

ALL ILLUS- 
TRATIONS 

%2 SIZE 

dozen of these. Order them now and save money and effort. 
N1475 Brass Angle Piece, 5/16" wide x 7/16" high. Each $0.05 
NI476 Brass Bracket, 3" high a 2 lugs 34" long. Each 

,04 N1490 Brass Angle Piece, size 3" x 3". Each 
N1505 Brass Angle Piece, size 15A" high a 3" long .05 

Dozen lots, each style 15 percent discount. 

RADIO SPECIALTY CO., 
Factories: Brooklyn, N. Y. 

SEE OUR 
2 -PAGE 
AD ON 

PAG ES 
652 AND 

653. 
RADIO 
N EWS 

Dealers and Jobbers 
Write or wire for territory that is 

still open on the specialties described 
on this page. These articles are wide- 
ly advertised and you will have a de- 
mand for them almost immediately. 

We shall be glad to Bend samples to 
responsible and rated concerns. Ad- 
dress all wholesale inquiries to 

RADIO SPECIALTY COMPANY 
Wholesale Department 

25A West Broadway, New York CitY 

100 Park Place, New York City 
Elkridge, Md. 

This advertisement Copyright, 1924, by R. S. Co., N. Y, 
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Learn 
Electricity 

Student winding a Stator in 
The Great School of 

COYN E 
Earn $200 to 

$800 a month! 
New Enlarged Course 

I train you on everything from door -bells to power- 
plants-everything to make you a Wo to $200 a week 
EXPERT. You get complete PRACTICAL training in 
Circuits. House Wiring, D. C., A. C., Armature and 
Stator Winding, Drafting, Auto, Truck and Tractor 
Electricity, Battery Building and Repairing, and 
Radio. Everything to make you a thoroughly trained, 
BIG PAY, Electrical EXPERT. 

CHICAGO 
The Electrical Center 

of the World 
The whole world of electricity is open to the COYNE 
trained Electrical Ex pert. Come to Chicago-the Elec- 
trical Center of the World. I pay your fare. Get 
your training at COYNE-the oldest, largest and best 
school of practical electricity in the country-endorsed 
by Electrical Industry. I do not offer a number of 

i ndividual courses -I give you just one complete 
course so that you will bean Electrical Expert capable 
of commanding big pay. You can become an Expert 
and get big money in ANY branch of electricity if you 
come to COYNE. 

Learn in 12 Weeks! 
NOT A CORRESPONDENCE SCHOOL 

No books or useless theory. I train you on the greatest 
outlay of electrical apparatus of any institution in the 
country. I give you FREE complete Radio and Auto- 
motive courses. I also give youFREEaLife Member- 
ship which enables you to stay longer if you want or 
to come back at any time and take up any new work 
which is constantly being installed to keep my school 
the most modern at all times. 

You Don't Need Education 
or Experience QOYNE 

gives you educa - p tion and experience by 
missy woo l:-that's why you don'tneed education or 
experience to start with. 

Earn While You Learn 
I help students to secure jobs to earn a good part of 
their living expenses while studying. 

Send Coupon Now 
Don'tdelay a minute-send that coupon right now for 
my big free catalog and full particulars of special 
offer. ACT NOW! 

Free R. R. Fare to Chicago 
come lo Chicago and be ready for BIG MONEY In 
12 weeks! 

Endorsed by Electrical Industry 
1300-1310 W. Harrison St., Dept. o33-8Chicago as 

I Coyne Electrical School, Dept 533-8 ' 
1300-1310 W. Harrison St., Chicago 

Mr. H. C. LEWIS, Pres. Dear Sir:-Please send me' 
r free your bi new cªtiog and full particulars on free 
II railroad fare' arr an two free courses. 

' Name 

Address 

,,,1na1,111111111111n,,,11111111,,, It 11111111111111a111111111111111:1111,111,1.1.111111111111, 

The Nemvelms 
H®ve1ambew 

By ISABEL M. LEWIS, M. A. 
(Continued from page 674) 
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less numbers when the earth crosses their 
orbits on or near the dates mentioned. 

Objects of special interest visible this 
month are the Great Square in Pegasus now 
on the meridian nearly due south, Cassiopeia, 
which has taken the place of the Big Dipper 
near the meridian high above the pole, Mars 
still a beautiful object in the southern sky, 
and in the east the far-famed Pleiades and 
Hyades in Taurus. Ruddy Aldebaran is 
also well in view by this time in the V of 
the Hyades. The "Eye of the Bull" it has 
been called though its names mean in 
Arabic "the Hindmost" because it follows the 
Pleiades. Another beautiful star now visible 
in the east is Capella, The She -Goat, with 
Haedi, The Kids, three stars forming a 
small triangle, close by on the southwest. 
Capella is a giant star of the same type as 
our- own sun but with a diameter fully ten 
times as great. It is at a distance of a little 
over fifty light years from the earth or 
about three hundred trillion miles. Were 
our sun as far away as Capella it would 
barely be visible without the aid of a tele- 
scope. Capella is almost exactly equal in 
brightness to Vega which has ornamented 
the evening skies throughout the summer 
months and which now approaches the west- 
ern horizon as its rival appears well above 
the eastern horizon, for the two do not 
remain long above the horizon together. In 
Vega, Capella and Aldebaran we see three 
stars of strikingly different types and colors. 
Stars such as Vega, white or bluish white, 
are intensely hot, their surface temperatures 
being about ten thousand degrees Centigrade 
or higher ; yellow stars, such as Capella or 
our own sun, have temperatures of appro- 
ximately 6,000 degrees C. while Aldebaran 
is classed among the cooler stars with tem- 
peratures of three thousand degrees C. or 
less. Stars much cooler than Aldebaran 
would scarcely shine by their own light. 

A little to the east of the meridian this 
month in Pisces is the vernal equinox, 
where the sun crosses the equator going 
north in the spring. This is one of the 
two points in which the celestial equator and 
ecliptic intersect, the other, the autumnal 
equinox, being now located in Virgo. We 
have heard of the "Precession of the Equi- 
noxes" which is the slow westward shift of 
these two points westward along the ecliptic 
at a rate which carries them completely 
around the ecliptic in a period of 25,800 
years. Some two thousand years ago the 
vernal equinox was in Aries, the next con- 
stellation to Pisces on the east, hence the 
name "The First Point in Aries" for the 
vernal equinox, a term which is not f re- 
quently used by astronomers, however. 

A line from Polaris through Beta Cassio- 
peiae, the most westerly star in the W, and 
Alpha Andromedae, in the northeast corner 
of the Great Square in Pegasus, passes very 
close to the vernal equinox, Alpha Andro- 
medae, being about half way between Beta 
Cassiopeiae and the vernal equinox. To the 
astronomer this is one of the most important 
points in the heavens, for it is the zero 
point on the celestial sphere for designating 
and determining the positions of the heaven- 
ly bodies. 

Jupiter and Mars are now the only ones 
among the brighter planets left in the eve- 
ning sky, and Jupiter is too close to the sun 
to be seen at the time for which our chart 
is given. It will be seen low in the south - 
"'rest soon after sunset early in the month, 
but by the end of the month will be too 
close to the sun to be visible. 

Choose as Your Profession 

ELECTRICAL 
ENGINEERING 

Electricity offers a brilliant 
future to the young man who 
is about to choose his career. , 
Never before has there been 
such wonderful opportunity in 
this great field. Big paying 
positions in electrical work 
the world over are open to 
trained men. 

B. S. DEGREE IN 3 YEARS 
Come to School of Engineer- 
ing of Milwaukee. Here you are trained in both 
theory and practice by a faculty of experts. 
You learn in large, finely equipped laboratories. 
If you have 14 high school credits or equivalent, 
you can become an Electrical Engineer with a 
Bachelor of Science degree in 3 years. If you 
lack these credits they can be made up in our 
Institute of Electrotechnics in a short, intensive 
course. 

A Complete, Practical Electrical Education 
Learn by the thorough approved scientific 
methods which our nineteen years of specializing 
enable us to give you. In addition to Electrical 
Engineering, the following complete courses are 
given. A. C. and D. C., Armature Winding- 
Wiring and Testing - Practical Electricity - 
Drafting-Electrotechnics-Commercial Electric- 
al Engineering-Automotive Electrical Engineer- 
ing and Automotive Electricity. 

EARN WHILE YOU LEARN 
You can earn money to help defray your ex- 
penses while learning. Our wonderful co-oper- 
ative plan brings an Electrical Career within 
the reach of every ambitious man. Our Free 
Employment Department secures positions for 
those students who wish to earn part of 
their expenses. In addition, the Department 
will help you get a good position 
in the Electrical industry when 
your training is completed. The 
new Students' Loan Fund offers 
financial aid to worthy men. 
Daily Broadcasting W. S. O. E. 

Big Book Mail the coupon today for our big 
FREE new illustrated catalog. Mention 

the course that interests you most 
and we will send you special information. Read 
about the school that trains men for practical 
and quick success. See how easy it is for you 
to get the training that will enable you to step 
to a splendid position and a handsome income. 
Mail the coupon right NOW. No cost or 
obligation. 

Term 
Openings 
Nov. 10th 
Jan. 5th 

C,CHA'Lof ENGINEERING 
of Milwaukee 

S. & 1.-1124 415 Marshall St., Milwaukee, Wis. 

School of Engineering of Milwaukee 
Dept. S. & I. 1124, 415 Marshall St., 

Milwaukee, Wis. 
Please send me your free illustrated catalog 

also details of your "Earn While You Learn" 
plan. 

Name 

Address 

Town State 

Age Education 

Course Wanted 

RADIO di=e Ot COMPLETE 

{ 

Write for ree eatalo 

THESE are he haul lo.g diatom" ten t the louver prima in 
history. 

tile 
new circuit ibat brings amazing reruns. 

SATISFACTION GUARANTEED. Everything furnished 
with complete sea. I here's a set for .wry pocket. book. 

4 ...72 °° .°ö : .:wa®m 
.. w°,,. ss7 Ls 

3 a :."..Ñ . . . $4921 
2 a º ... _,<._. . 'p a...: . . $32.2-5 

The above 3 sets no .1w be furnished for use with "A" .[orage 
battery inrteed of dry cells, $12.00 extra. 

$19?s 
Sets also sold without accessories. Also full line of radio s;eenor 

º I end 2 stage amplifiers and portable sea. write for FREE 
catelogw-don 'r boy nrll you ,,r it. 

THE MELLODYNE RADIO CO.. Dept. F CINCINNATI. O. 

toda 
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NO MORE BATTERIES 

A -B POWER UNIT 

The New Radio Unit 
That attaches to any 
Radio Se.t replacing 
both A and B Batteries. 

Read These Facts 
1-Absolutely eliminates all batteries. 

2-NOISELESS at all times. 

3-Will operate any set-no change whatsoever 
necessary in your set. 

4-Steady current at full voltage always-a fea- 
ture not found in batteries. 

5-Will not overheat. 

6-All connections identical to battery posts. 

7-Will operate efficiently up to 10 tubes (/ 
Amp. each). 

S-Eliminates danger of burning out tubes. 

9-Attaches to any Light Socket 110 Volt D. C. 

PRICE 
$25" 

Sent Express Collect 
Better order today. In two weeks' time we will be so 
swamped with orders that they will have to wait their 
turn. Orders sent now can he filled immediately. 

RADIOGEM CORP., 
66 S -West Broadway, New York City. 

Gentlemen:-I enclose $25.00. Kindly ship 
me express collect one A -B Power Unit (for 110 
volt D. C. current only). 

Name 

Address . 
City and State 

Patent Pending 

AT LAST 
The Logical Unit for Operating 
the Radio Set-Cleaner, Steadi- 
er, More Compact and More Eco- 

nomical than Batteries 
You can dispose of your batteries. Both A and B types. You can 

use the large space they occupied for other and more valuable material. 
You can rid your radio set of the unsightliness of the A and B batteries. 

We have just perfected this logical ideal unit for the operation of 
the modern radio receiving outfit, a unit that takes the place of your 
batteries and operates direct from 110 Volt D. C. house current from 
the nearest socket. 

The unit is small, neat, compact, not messy. It is silent in opera- 
tion, does not overheat and IT DELIVERS A STEADY CURRENT 
AT ALL TIMES FOR BOTH FILAMENT AND PLATE, THERE- 
BY INCREASING THE SIMPLICITY OF OPERATION OF THE 
MULTI -TUBE SET. 

It is easier to hook up than batteries, absolutely no change neces- 
sary in your set. All connections are identical to battery posts, and 
are so marked. Has taps for the following voltages: 6, 22, 60, 90. 

Entire unit is only 14 inches long by 6 inches wide by 5 inches 
high. Construction is of the finest materials for dependable long life. 
The unit is beautifully finished and will not detract from the appear- 
ance of the most ornate receiving set. 

This Unit for DC Current Only 
AC Unit Under Constuction 

Use the Coupon on the Left 

The Radiogem Corporation 
66-S- West Broadway New York City 
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U.S. PAT 
e, 
NTS 

¡:SENp FOR 
-THIS FORM 

J 

Don't Lose Your Rights 
Before disclosing your invention to any- 

one Lend 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. 

Registered Patent Attorneys in U.S. and Canada 
255 Ouray Bldg., Washington, D. C. 

"Originators of farm 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 
tode.y. 
RICHARD B. OWEN, Patent Lawyer 
164 Owen Building, Washington, D. C. 2276-8 Woolworth Bldg., New York City 

PATENTS 
Patent Litigation 
Trade Marks 
Copyrights 

Handbook of Instructions, "How to Protect Inventions" 
Free on Request 

R. H. FRAVEL, Patent Attorney 
Formerly of the U. S. Patent Office Examining Corps 
3503 McLachlen Bldg. Washington, D. C. 

EdIlüed b,7 
oelell=51 nTMUS 

In this Department we publish such matter as is of interest to inventors and particularly to those 
who are in doubt as to certain Patent Phases. Regular inquiries addressed to "Patent Advice" cannot 
be answered by mail free of charge. Such inquiries are published here for the benefit of all readers. 
If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to pro- 
tect the inventor as far as it is possible to do so. 

Should advice be desired by mail a nominal charge of $1.00 ,is made for each question. Sketcnes 
and descriptions must be clear and explicit. Only one side of sheet should be written on. NOTE:-Before mailing your letter to this department, see to it that your name and address are upon 
the letter and envelope as well. Many letters are returned to us because either the name of the inquirer 
or his address is incorrectly given. 

ROUND RAZOR BLADES 
(836) Wm. VanderLinden, Medicine -Hat, Al- 

berta, Canada, asks for patent advice on a round 
razor blade of unique type. As a protection to 
him, we withhold the details for the present. 

A. With regard to the safety razor blades, we 
would advise that the ideas suggested are very 
clever indeed as far as the usefulness of the blade 
is concerned. The curved blades and holders are 
useful for many purposes which you have not 
mentioned. You have not, however, considered 
the cost of such. It is evident that blades of 
this nature could not be stropped with present 
day stroppers. The cost of grinding the edges 
is much greater than for straight blades now 
found on the market, and although a perfectly 
round blade would present better manufacturing 
possibilities, its area of effectiveness is very small, 
and it will only shave a thin strip down the sides 
of the face. 

There is more information for you if you will 
write us giving your present whereabouts. Our letter to you was returned because you had 
moved and had left no forwarding address. 

CAVEATS 
(837) Tremont Thomas, Surprse, Neb., asks 

if he can protect an idea without disclosing it to 
anyone. He further wants to know if a caveat 
will do this. 

A. Caveats are no longer procurable in the 
United States. A caveat was a very inadequate 
protection to the inventor; in it the inventor did 
not disclose his idea to the public, which a patent 
must do. Caveats entitled the inventor to notifi- 
cation of a rival invention, but did not directly 
protect. Part of the consideration for awarding 
a patent is the disclosure without reservation or 
concealment of the device. 

Patents are issued so that anyone skilled in the art can make the devices, and the greater the 
number of claims, the broader and simpler those 
claims, and the clearer the. description, the better 
is the inventor protected. Hiding things prohibits 
granting a patent to the inventor-a perfect legal 
disclosure is essential. 

MANUFACTURING PROBLEM 
(838) John Schultz, Washington, D. C., says 

that his patent attorney has advised him to pro- 
ceed with manufacturing a toaster upon which he 
has applied for a patent. 

A. 1. If your attorney told you that it was 
perfectly all right to make the toaster, you may 
rest assured that he had a reason for giving you 
that statement. He evidently knows that there is 
no patent that will infringe upon yours and con - 

INVENTORS PROTECT 
YOUR IDEAS 

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In- 
vention Blank, sent Free on request. Tells our terms, methods, etc. Send 

model or sketch and description of WM' 1M- - - - - - -1 
your invention and we will give our 

Name opinion as to its patentable nature. 

Street 

City 
RANDOLPH & CO. 
Dept. 172, WASHINGTON, D. C. 

sequently you are at liberty to manufacture the 
device. 

If the Patent Office decided that there is an 
infringement, then they will not grant you a patent 
and the person who has invented a device upon 
which yours infringes cannot collect any money 
unless be presents suit against you for royalties. 
Inasmuch as the action may be dragged out in 
court for a period of two or three years, very 
few law suits are attempted, unless a guarantee 
of a large sum of money is forthcoming, or some 
revolutionary idea is at stake. 

We advise you to follow your attorney's advice. 

PATENT SALE 
(839) L. S. Bryon, Chicago, Ill., asks for 

our advice as to the best procedure in bringing 
about and consummating the sale of a patent and 
its attendant rights. 

A. 1. It is not necessary to present specifica- 
tions and claims to a buyer of a patent, but it is 
advisable to do it, so float he knows exactly what 
he is purchasing. It is much better to work with 
the model as a first resort, and claim that a very 
basic patent has been allowed. After that the 
patent claims can be given to the purchaser. 

A patent itself means nothing, but the model 
instantly conveys to the vast majority the idea 
of its practicability. 

SILENT TYPEWRITER 
(840) Clarence Albright, Chicago, Ill., sug- 

gests that typewriters be equipped with rubber 
pads just inside the ribbon so that the keys can- 
not strike the roller with force and thus the 
noise would be lessened. 

A. 1. The rubber silencer on the ribbon side of 
a typewriter will not silence the keys without 
materially affecting the writing. It will be almost 
impossible to receive a perfect impression when a 
silencer of this type is used and consequently the 
typewriting will be very poor. We do not advise 
applying for a patent on this system. 

AUTO HEATER 
(841) C. A, Bukove, Therma, New Mexico, 

submits an idea for an automobile heater without 
details of the device's operation and asks for 
advice as to its patentability. 

A. 1. With reference to your auto heater, we 
would suggest that you advise us how the same 
is operated, by means of electricity, exhaust heat, 
steam or any other form; also how the same is 
to be installed? 

We cannot give any advice unless we have full 
information concerning the device in question. 

RENEWABLE ERASER 
(842) A. E. Kuhn, Tulsa, Okla., submits plans 

for a renewable eraser to be screwed into a pencil 
top. He asks our advice as to patenting it. 

A. 1. The idea for an eraser to screw into the 
threaded top of a pencil is very old, and you will 
find that in many of the stores in New York 
extra erasers can be purchased to fit into the 
metallic end of pencils. It seems that very few 
know that separate erasers are supplied for pencils. 

If you desire, however, you may have a search 
made upon this idea, and following said search 
you could probably have a patent taken out upon 
your system because you employ a new type of 
metallic shank which holds your eraser, which 
metallic shank is to be screwed on top of the 
pencil. In this way your device differs slightly 
from others we have seen. Nevertheless, the 
claims are not broad enough in our opinion to 
obtain any financial reimbursement for your de- 
vice. - 

(Continued on page 712) 



Science and Invention for November, 1924, 711 

DATE 
MARKS-COPYRIGHTs PROTECT YOUR I DEAS 

ANY NEW article, machine, design or improvement thereof, or any new combination 
of parts or improvements in any known article which increases its efficiency or useful- 
ness, may be patented, if it involves invention. 

IF YOU HAVE ANY NEW IDEAS 
which you feel are useful, practical and novel, take prompt action to protect your rights. If you have invented 

any new machine, or new combination of parts of improvement, or any new design or process, SEND DRAW- 
ING, MODEL OR DESCRIPTION of it for information as to procedure to secure protection. 

WRITE TODAY FOR BLANK FORM "RECORD OF INVENTION" 
USE THE COUPON attached, and immediately upon its receipt I shall send you this form to be returned 

to me with drawing, description or model of your idea; promptly upon receiving your idea I shall write you 

fully as to procedure and costs. 

NO CHARGE FOR THIS INFORMATION 
All communications are held in strict confidence. My personal, careful and thorough attention is given to each 

case. I offer you efficient, reliable and prompt service-based upon practical experience. Highest references. 

WRITE TODAY for free books "How to Obtain a Patent" and "Invention and Industry." These books will 

give you valuable information, and may save you much time and effort. Send for them NOW. 
My practice is devoted exclusively to United States and Foreign Patents and Trade Marks. Write me freely, 

frankly and with full confidence; it is very probable that I can help you. Write TODAY. 

Drafting and Specification Room of Clarence A. O'Brien, Registered Patent Lawyer, Washington, D. C. 

CLARENCE A. O'BRIEN 
Registered Patent Lawyer 

Member of Court of Appeals. District of Columbia. United States Court of Claims: 
Bar of Supreme Court of United States, Supreme Court. District of Columbia 

Practice Confined to Patents, Trade Marks and Copyrights 

INVENTION 

- AND - 

INDUSTRY 

FREE COUPON 
CLARENCE A. O'BRIEN, Registered Patent Lawyer, Washington. D. C. 
538 Security Savings & Com'1 Bank. Bldg., directly across street from U. S. Pat. Office. 

Please send me your free booklets "How to Obtain a Patent" and "Invention and' 
Industry" and blank form "Record of Invention" without any obligation on my part. 

Name 

A Eidress 

IMPORTANT-WRITE OR PRINT NAME PLAINLY 

HOW TO 

OBTAIN 
A 

PATENT 
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BMetallurgy Mining 
Steam Engineering Radio 

Name 
Street 
Address 

"Real Money in 
the Bank" 

"Think of it, Nell-$460! And to think 
that just a few months ago we couldn't save 
a cent. 

"Remember the night we talked it over 
and you persuaded me to send in that I. C. S. 
coupon? It was the best investment we 
ever made. 

"The boss says if I keep on showing the 
same interest in my work there will be a 
still better position open for me soon. It 
certainly does pay to study in spare time." 

Thousands of men now know the joy of happy, 
prosperous homes because they let the International 
Correspondence Schools prepare them in spare time 
for bigger work. 

One hour after supper each night, spent with the 
L C. S. in the quiet of your home, will prepare you 
for the position you want in the work you like best. 

This is all we ask: Without cost or obligation, put 
it up to us to prove how we can help you. 

Mail the Coupon To-dayl 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6179-D. 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 
Business Management D Salesmanship 
Industrial Management D Advertising 
Personnel Organization Better Letters Tralñc Management Show Card Lettering 
Business Law D Stenography and Typing 

['Banking and Banking Law D Business English 
['Accountancy (including C.P.A.) Civil Service 
Nicholson Cost Accounting Railway Mail Clerk 
DBookkeeping Common School Subjects 
u Private Secretary High School Subjects 
Spanish French 111lustrating 

TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineering D Architect 
Electric Lighting Architects' Blue Prints 

Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine Shop Practice Concrete Builder 

Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry f3 Pharmacy 
Civil Engineer 0 Automobile Work 
Surveying and Mapping Airplane Engines 

D Agriculture and Poultry 
Mathematics 

3-6-24 

city State 

Occupation 
Persona residing in Canada should send this coupon to the 
International Correspondence Schools Canadian, Limited, 

Montreal, Canada 

Foird Run2 57 MiiIle5 
C(J n Gmlillon of 

Gmiollgne 
A new automatic and self-regulating de- 

vice has been invented by John A. Stransky, 
3937 Fourth St., Pukwana, South Dakota, 
with which automobiles have made from 35 

to 57 miles on a gallon of gasoline. It re- 
moves carbon and reduces spark plug trou- 
ble and overheating. It can be installed by 
any one in five minutes. Mr. Stransky 
wants distributors and is willing to send a 
sample at his own risk. Write him to- 
day.-Adv. 

WINDOW DISPLAY 
(843) S. S. Kahn, Ardmore, Okla., submits 

plans of a window display and asks us to criticize 
it. It is an automobile running around on a 
revolving globe. 

A. 1. Although at first glance it may seem to 
you that the window display or toy which you 
have designed is capable of operating, the writer 
is quite sure that when once the model has 
been built, you will be unable to make the system 
work. 

The reason is that when the disk or weighted 
fly wheel is spun, its speed will be so great that 
an automobile starting from a stationary position 
would not be picked up by the magnets and car- 
ried around as you expect that it should be, and 
if said automobile gets a small start it will fly 
off the wheel. 

We would suggest that before attempting to 
patent the device, you make a working model of 
the same and experiment with it thoroughly. The 
cost of such a working model need not be great, 
inasmuch as the entire device can be constructed 
of stood and a cardboard cylinder used for the 
periphery. Automobiles for the same may be 
obtained in any 5 to 10 cent store, and a bar of 
iron can easily be attached to the bottom of them. 

NOTEBOOK HOLDER 
(844) Bob Kerr, Gary, Ind., shows us his 

design for a stenographic notebook holder and 
asks our opinion on its marketability. 

A. 1. We find nothing very new in your pro- 
posed holder for stenographic notebooks. Devices 
of this type have been proposed time and again, but never find great favor among those for whom they are designed. The only one which has ever made much of a success is that designed for use 
in connection with the paper tape used in the Stenotype machine. This is nothing more than 
a long piece of wood with a spike in one end 
similar to the so-called "copy spike" found in newspaper offices. 

As far as holders for notebooks go it is every bit as satisfactory to allow the notebook to rest 
on the table beside the typewriter and in fact this position is preferred by most stenographers rather than to have the book supported in some 
sort of a rack such as you have suggested. We hardly believe that your device has enough nov- 
elty to warrant your applying for a patent. 

PROTECTION MEASURES 
(845) Simon Kessler, Cincinnati, Ohio, tells us 

he has recently completed an invention and asks 
us concerning what methods be should employ to protect his device. 

A. 1. We would suggest that you place your sketch in the hands of a notary public and have him affix his seal to the paper. At the same time we would advise that you disclose your invention in detail on a typewritten sheet, which 
is to be attached to the original sketch, and which likewise should bear a notarial seal, and also the 
names of as many witnesses as you can trust. They should be made cognizant of all the facts 
in the case, and should understand the working 
of the invention to perfection if possible. When 
they know these facts, have them sign their 
names to the paper, and the day on which they 
saw the plans, under the statement reading as 
follows : 

I, John Doe, have seen the invention of Simon 
Kessler, and understand the manner in which it 
works, said invention being a refrigerating de- 
vice." A duplicate drawing also attested to before 
a notary is then placed in an envelope, sealed 
with three or four seals along the flap on the 
back, and then mailed - to yourself. If the post 
mark does not clearly show, drop it in the letter 
box again. This envelope is not be opened under any conditions, except in court to prove priority. 

And last, but not least, you must build a work- ing model of the device. This working model 
should be photographed in as many positions as 
possible, and the photograph should bear the 
notarial signature. In this way you have actually 
reduced your invention to a working practice, and 
consequently can claim priority to a greater ex- 
tent. Having established all these proofs, you 
can take the working model to any .concern you 
desire, and determine whether or not they are 
going to manufacture your system. If they do 
not do so, ask them to give you a letter to that 
effect. Each of these letters establishes another 
claim of priority. 

GAS TANK CAP 
(846) D. W. Dawson, Cincinnati, Ohio, has 

invented a cap for gasoline tanks for automobiles 
which, by virtue of an attachment cannot be lost 
by a careless filling station attendant. He wishes 
our opinion on the device. 

A. 1. The non -losable gasoline tank cap which 
you have designed is not new and is far inferior to 
the type employing a chain and toggle. The 
latter is fastened inside the gasoline tank. We 
would not suggest that you apply for a patent 
on the same. 

PATENTS 
Hand books on Patents, Trade Marks, etc., 
sent free. Our 78 years of experience, 
efficient service, and fair dealing assure 
fullest value and protection to the ap- 
plicant. The Scientific American should 
be read by all inventors. 

MUNN & CO. 
618 Woolwoith Building, New York 

Scientific American Building, Washington, D. C. 
Tower Bldg. Chicago, Ill. 

Hobart Bldg., 582 Market St., San Francisco, Cal. 
Van Nuys Building, Los Angeles, Cal. 

A 

INVENTORS! 
Your Success 

depends upon truthful and proper advice at the 
right time. Our facilities to assist you in secur- 
ing patents, models, capital, etc., and our com- 
plete service to inventors will interest you. 

Information upon request. 
INVENTORS INTERNATIONAL INSTITUT!' 

15 Park Row, New York 

INVENTORS 
who!Leg derive 

certain 
est profits know 
andd heed ee. 
simple but vital facts before applying for Patents. Our book Patent -Sense 

gives those farts; Bent free. Write LACEY & LACEY, 
04-I F St., Washington, D.C. Established 1869. 

Inventions Developed 
If you have an undeveloped invention, consult 
us. We will prepare practical designs for you, 
also procure your patent rights. Write for 

FREE BOOKLET. 

Manufacturers Patent Co., Inc. 
10 Wall St., New York 

C. L. PARKER 
Ex -Member Examining Corps, U.'S. Patent Office 

Attorney -at -Law and 
Solicitor of Patents 

American and Foreign Patents secured. Searches made 
to determine patentability, validity and infringement. 

Pamphlet of Instructions sent upon request 
McGILL BUILDING WASHINGTON, D. C. 

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 
644 G 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 - 
menta sent free on request. 

ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 

Successor to Fred G. Dieterich & Co. 
602 OURAY BLDG. WASHINGTON. D. C. 

In ve n t o rs eco rd i ngProtect 

your rights! 
Blank Free. e. 

Consultimeentiyuorhiadveea. aDoundevdeell 
ye!d 

O. S. Leszay Registered Attorney and Engineer 
15 Park Row. New York. N. Y. 

Insure your copy reaching you each month. 
Subscribe to Science and Invention-$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, 
N. Y. C. 



Science and Invention for November, 1924 713 

Motor HIln4s 
Adjustment of Connecting Rod Bearings 

By TOM C. PLUMRIDGE 
Automotive Expert . ,,1t1111111111111N ., , 111111111 

Often the crankshaft journals, on which 
the rod revolves, wear oval and no amount 
of adjustment to the bearing will make it 
quiet, until the shaft has been rounded up 
again. A shaft that has worn oval can often 
be detected by pulling the connecting rod out 
of the engine and inverting it as shown in 
sketch A, bolting it fairly tightly on the shaft 
and slowly revolving the shaft. If the shaft 
is oval the rod will be tight in one place 

and loose in another. 

If the shaft is round the adjustment can be 
proceeded with. The cap and rod should be 
marked with a file or punch so that it will 

not be put back into place incorrectly. 

In most engines there are some small dis- 
tance pieces known as shims between the cap 
and connecting rod, on each side, and in some 
engines these shims are in laminated form, as 
shown in sketch C, but fastened together by 
solder into a compact mass. The small lamina- 
tion are about .002" thick and by inserting 
a knife under each one carefully they may be 
peeled off as required. As the laminations are 

peeled off the play between the bearing and the 
shaft is taken up. Care should be taken not 
to remove more laminations off one set of 

shims than off the other. In other engines 
the shims are solid and must be filed to reduce 

the thickness to take up the play. 

OUR OFFER No Charge for Examin- 
ation and Instructions 

YOUR FIRST STEP before disclosing 
an invention. The inventor should write 
for our blank form- 
fi Record of Invention" 
This should be signed and witnessed and 
returned to us together with model or 
sketch and description of the invention 
for examination and instructions. No 
charge for the above information. 

Our Four Books Mailed Free 
to Inventors 

How to Obtain a Patent 
Our Illustrated Guide Book contains tull in- 

structions regarding U. S. Patents. Our Meth- 
ods, Terms, and 100 Mechanical Movements il- 

lustrated and described, Articles on Assignment 

or SALE OF PATENTS, Patent Practice and 

Procedure, and Law Points for inventors. 

Our Trade Mark Book 
Shows the value and necessity of Trade -Mark 

Protection and gives information regarding 
Trade -Marks and unfair competition in trade. 

Our Foreign Book 
We have Direct Agencies in all Foreign Coun- 
tries. We secure Foreign Patents in shortest 
time and lowest cost. 

Progress of Invention 
Description of World's Most Pressing 
Problems by Leading Scientists and In- 
ventors. 

VILTORA EVANS & CO. 
VICTOR BUILDING 779 -9T~ ST., N 

Vr.:«:^rr-.:;-- 

WE REGARD A SATISFIED CLIENT 
As our best advertisement, and will furnish to anyone upon request, lists of clients in 

any state for whom we have secured patents. All communications strictly confidential. 

Highest References-Prompt Attention-Reasonable Terms 
WRITE TODAY - 

FREE 
COUPON 

VICTOR J. EVANS & CO., Patent Attorneys 
New York Offices Philadelphia Offices Pittsburgh Offices 

1007 Woolworth Bldg. 714-715 Liberty Bldg. 514 Empire Bldg. 
Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 

a Main Offices, 779 Ninth Street, Washington, D. C. 

Gentlemen: Please send me FREE OF CHARGE your books as described above. 

Name Adress 
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Ward's 
Radio 

Catalogue 

Write for your FREE copy 
We want you to have a copy of Ward's new 

Radio Catalogue. 
You will find it a storehouse of information -a dependable guide to the newest and most 

important radio developments. 
It shows all improved parts and diagrams 

of the best hook-ups for the man or boy to 
build his own set, as well as the very best 
ready -built sets at surprisingly low prices. 

Montgomery Ward 8v Co. are Headquarters 
for everything in Radio. And this Catalogue 

shows complete-everything in Radio equip- 
ment. Remember we sell only standard goods - direct to you by mail, and without the 
usual Radio profits. 

For 52 years, "Satisfaction guaranteed or 
your money back," has stood behind every 
Ward sale. At Ward's, quality is never sacri- 
ficed to make a low price. 

Write for your copy of this 68 -page Radio 
Catalogue. See for yourself the low prices. 
You may as well profit by the savings it offers. 

Address our house nearest you: Dept.40-R 

MontgomeyWard &Co 
The Oldest Mail Order House is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 

12 Cella 
24 Volts 
solid 
Rubber 
Caae 

SPECIAL 
INTRODUCTORY PRICE 

For a limited time only, and to introduce this 
new and superior Storage "13" Radio Battery to 
the Public, we are selling it for $3.50. Regular 
Retail Price is $5.50. You save $2.00 by ordering 
NOW. A finer battery cannot be built than the 

World Storage "B" Battery 
(12 CELLS -24 VOLTS) 

To ten million homes with Radio Sets -and tocount)i1smil- 
lionsof prospective buyers -this Wst St-age ' Bat- 
tery browse new co, ceution of battery economy and perform- 
ance. Fiere is a battery that pays for itself m a frw eeke- 
will fart for years and can be recharged at a negligible cost. 
And sou save $2.00 by ordering rmat. 

A Superior Battery s ii llKtrbó c' Se 
H heavy duty 21 -bin x 1 in. 1-4 In. plates and plenty of 
acid circulation. Extra heavy glace jars allow ready observa- 
tion o car and prevent leakage and seepage of current. 
It holds ifs charge while idle, at constant voltage. 

tion. 
Ìtodoes awll ay 

boon 
y noiaea so 

distance 
blamed 

'stati, a 
Mail your order today. 

o on 

SEND NO MONEY 
Just state number of batteries wanted and we will ship day 
order is received. 

ñ 

EXTRA U F'NER: 4 batteries in series 196 

N 
rtcetd enyuetYo0rr 0ealufu wh orderSdo«order r 

WORLD BATTERY COMPANY 
Makers of the famous n'ortd Radio "A" Storage Battery 

1219 S. Wabash Ave., Dept. 83 Chicago, Ill. 
BAVE $2.00 BY ORDERING NOWL 

For This 
Complete 
Crystal 
outfit 

m Worth =111 
$11 

put up in a jiffy --wonderful results. Guaranteed in 
every respect. Contains 1 Ititter Grand Crystal set- 
pair bead phones. 100 feet aerial wire -50 feet lead-in -1 ground clamp -22 insulators. No batteries necessary. 
CRYSTAL SET ALONE $3.50 

We Also Manufacture 
Ritter Collapsible Loop $6.50 
Ritter Junior Loup 4.50 
Ritter Knockdoen Loop 1.00 

RITTER RADIO CO. 
232 Canal St. New York City 

Dealers write for circular. 

"LIGHTING FIXTURES" 
READY TO HANG 

Direct from manufacturer. 
Completely svleed including glassware. 

Send for Catalogne No. 26 
(Just off the Press) 

Special Proposition to Dealers 
ERIE FIXTURE SUPPLY CO. 

Desk B Erie, Pa. 

Insure your copy reaching you each month. Subscribe to Science and Inven- 
tion-$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. 'C. 

The shims should be placed on a flat block 
of some kind as shown in sketch "D" and the 
block held level in a vise. In this way it 
will insure the shim being the same thick- 
ness throughout its length after filing and will 
not cause the connecting rod to pinch in one 
place and give a wrong impression as to the 
amount of the bearing surface touching in the 
shaft, as in illustration F. The wooden block 

may be recessed or nails driven into it. 

Sometimes it is necessary to file the bearing 
caps as shown in sketch E to absorb play. 

a BEARING OVAL WILL b 

PINCN HERE WHEN SOLTED 

File the faces of the cap level and true with 
each other, or else this condition may arise. 

Emery cloth may be placed on piece of flat 
steel and cap moved back and forth. 
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If the bearing is allowed to run in such con- 
dition as shown in sketch F and G, the bearing 

will soon wear and become noisy again. 

Hero's Automotor 
Dating 200 C. 

(Continued front page 662) 

"RG" then to "RSB" turn the screws that 
cause steer wheel "BS" and bevel drive 
wheels "BG" to forcibly lower themselves 
below the "MD" wheels and its steer wheel. 
That operation makes the automaton do the 

The picture above shows Hero's differential 
gear at "Dif" which works without a fixed 
radius, similar in principle to ours of today; 
while "BG" illustrates a fixed radius of the 

bevel gear. 

This picture shows detail and close-up view of 
the roller bearing collar "RE," in which are 
placed six friction wheels as shown, these 
serving to spin the dancing girls as they circle 

the temple. 

uto obile -Automobile 
¡EnginCclinY _Engineeririg- 

Vol.11 VoLI 

ngi pr¡nc¡ples ans s ó i Moto s `.- NirinDiagrams. nition 
Cytiñders Axles TraTors arterS Data Sheets 

Crankshafts tB''akes Wheels Shop KUIKS Generators Questions& 
Carburetors é Tires Weldtng Battéries, ; Answers 

Clutches Ford Car üestionssTnswcrs leetlitaiRepls. Glossary 

lAutomobile _Automobile Automobile 
ngineerin_ginecring Èngineering 

VOI.IY _1 Vo1.V Vo1.111 

Every Automobile Man 
Needs These Auto Books 
Yes-That Means You-Mr. 

Garage Owner-Service Station Manager-Repairman 
Trouble Shooter - Car Owner -Auto Salesman 

2200 pages of money -making automobile ideas. Shop kinks and up-to- 
the-minute repair methods are all here. Everything made clear and 
practical by the use of 2400 pictures, diagrams and charts. From four - 
cylinder engines to straight-line eights-EVERYTHING ABOUT 
EVERY AUTOMOBILE IS COVERED-but that is not all- 

Equipment data and specifications 
(A separate sheet for each car) 

Here at a glance will be found all of the data 
covering the car's equipment. Whether you are 
estimating on a repair job or ordering new parts or 
doing the actual repair work, the specification 
sheet will be worth real dollars to you. 

Generator output in volts and amperes-when re- 
lays should cut-in-distance relay gaps-model 
number for all units for ordering parts-firing 
order-ignition timing-breaker contacts-valve 
tappet distance-size of clutch and brakes-lamps 
-etc. Wiring Diagrams 

(A separate sheet for each car) Whether you're stuck on the road or bossing 

A complete diagram of the electrical systems on shop repair jobs you have wished for a quick 
all standard cars shows exact location of gener- solution of this and that trouble-a solution that 

ator-starter-distributor-ignition coil-resist- is ready-made and does not compel you to read 

ance units-ammeter-starting switch-horn- three or four pages of explanation. In the ques- 

circuit breaker-relay-signals and lights-fuses lions and answers section every conceivable auto- 

-battery terminals - etc. Every connection is mobile trouble has been stated and the right way 

clearly indicated. More than one man has built to correct it given. 

Every automobile trouble and its cure indexed for instant reference 

Four Big New Features 
up a paying business because he could not be 
"stumped" on any ignition or starting job. 

Trouble Shooting 
"What is the matter?" It may be with the ignition 
-battery-fuel-lubrication-or what not. 58 
causes of trouble, how to detect it, and what to do 
to cure it. 334 definite cures are thoroughly ex- 
plained with the necessary diagrams and charts. 
Why the trouble occurred and how to cure it 
make this service feature worth hundreds of dol- 
lars to the trouble shooter or repairman. 

Questions and Answers 

FREE -7 days' trial-FREE 
Whether you are a garage owner, a service station manager, trouble shooter, repairman, car owner, 
or auto salesman, I think you will agree that the income of the average man in the automobile 
game is in direct proportion to his ability to make good-in short. to his knowledge of automobile 
principles, operations, and repairs. We claim that this work with its four new features will be 
worth hundreds of dollars to any man thus employed and we want the chance of proving it to you. 
Let us send you the complete five-volume set of Automobile Engineering for one week's free use- 
test the books out on any one or on a dozen jobs that have been troubling you-no matter whether 
on repairs, wiring systems, trouble shooting, or what not. If you do not find just the help that 
you need in this set, send it back to us at our expense. - 

Send us the coupon tonight! 

American Technical Society, Chicago, U. S. A 
American Technical Society, Chicago, U. S. A. 

Please send me a set of Automobile Engineering, for seven days' FREE EXAMINATION, 
shipping charges collect. I will examine these books thoroughly and, if satisfied, will send 

$2.80 within seven days and $3 a month until I have paid the special price of $19.80. If I 

decide not to keep the books, I will return them within one week at your expense. 

Name 

Address 

Reference 
Please fill out all lines; give local merchant, banker, or employer as reference. A825 T-245 
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An Easy Way to Learn 

PHARMACY 
AT HOME 

Graduate pharmacists are always in 
demand. The work is interesting and 
pleasant and salaries are good. Many 
young men open drug stores of their own 
and become independent. , 

There's an easy way to learn pharmacy 
right in your own home in spare time, 
without losing a day or a dollar from 
your present work. 

The International Correspondence 
Schools course in Pharmacy supplies the 
knowledge which it will be necessary for 
you to have in order that you may pass 
your State Board Examination. 

Just mark and mail the coupon printed 
below to the International Correspon- 
dence Schools, Box 6175-D, Scranton, Pa., 
and full particulars snout the Pharmacy 
Course or any other work of your choice 
will come speeding to you by return mail. 

TEAR OUT HERE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6175.0, Scranton, Penna. 

Without cost or obligation on my part, please send me 
full particulars about the subject before which I have 
marked an X in the list below:- 

TECHNICAL AND INDUSTRIAL COURSES 
PHARMACY o Civil Engineer 
Chemistry - D Surveying and Mapping 
Automobile Work Mine Foreman or Engineer Agriculture and Poultry D Steam Engineering 
Mathematics Gas Engine Operating 
DElectrical Engineering D Airplane Engines Radio 
D Electrician O Architect 
Mechanical Engineer D Contractor and Builder 
Mechanical Draftsman D Architectural Draftsman Machine Shop Practice Concrete Builder 
Railroad Positions D Structural Engineer 

BUSINESS TRAINING COURSES 
Salesmanship Business Management 

Advertising Industrial Management 
Better Letters DPersonnel Organization 

Foreign Trade OTrafnc Management 
Stenography and TypingBusiness Law 
]]]Business English DBanking and Banking Law 

Civil Service Accountancy (including C.P.A.) 
Railway Mail Clerk Nicholson Cast Accounting 
Common School SubjectsBookkeeping 

High School Subjects Private Secretary 
Illustrating Business Spanish French 

Name 

Street Address 

City State 

Occupation 
Persona residing in Canada should send this coupon to the 
Int.rnational Correspondence Schools Canadian, Limited, 

Montreal, Canada. 

Çr any 
Conn 9nstnnlnenr 

Conns give you FREE 
most pleasure and quickest 
opportunity for profit because 
they are easiest to play-beautiful 

in tone-perfect in scale-hand- 
some in disign and finish. 

Send for Free Boek,"Success in Music 
and How to Win It" by John Philip 

Sousa 'nd others-and details of 
Frets Trial, Easy Payment plan 

on any Conn instrument. Men- 
tion instrument. 

C. C. CONN, 
1156 Conn Bldg. 
Elkhart, lad. 

Insure your copy reaching you each month. Sub- 
scribe to Science and Invention-$2.50 a year. Ex- 
perimenter Publishing Co., 53 Park Place, N. Y. C. 

Circle backward and forward. The flower 
boxes "FB" "FB" are provided with trap 
doors "TD" "TD," which are actuated by 
timed weights-the timing is accomplished 
by slack -hanging of measured lengths. The 
altars "A" "A" burning perfumed oil under 
air compression, release the imprisoned 
smoke when the slide valve chains are 
pulled by the timed cords. "Dif" is Hero's 
differential without a fixed radius-similar 
in principle to ours of today, while "BG" is 
a fixed radius of the bevel gear. 

The detailed drawing "A" above shows how 
the altars were built on Hero's marvelous auto- 
maton. In these altars perfumed oil was 
burned under air compression, while the slide 

valve shown was operated by a chain. 

AuISoIS>slaß1z MovIles 

The movies appear on a screen about two feet 
long, and as long as the electric current is left 
turned on, the machine keeps projecting the 

picture on the screen repeatedly. 

PLAY RIGHT AWAY 
ON THIS JAZZY 

BIG 

"SAX 
BAG 

AND 

30 SONGS 

Attractive Jazzy 
Sax Carrying Bag, 
30 Songs, and full 
directions absolutely 
FREE with each Jazzy 
Sax on our special lim- 
ited offer. But you must 
get youcoupor order 

inTO DA 
at onceY.l 

Mail 
SUPPLY LIMITED 
Mm. W. J. Dorgan: 

My boy enjoys 
the Sax very 
mach. All e 
friends aro 

love 
with it" 

Send No 

Money 
Just fill out the coupon below. 
When the Sax and FREE Carry- 
ing Bag and the 30 Songs arrive, 1924 
pay the postman only $6.98 plus a 
few pennies postage. Play the songs right away. You 
don't risk a penny. Satisfaction guaranteed or money re- 
funded. But the supply is limited-so don't delay. Mail 
the coupon today. 

Send This Coupon Today - - 
FERRY & CO., 3224 N. Halstead Street, 

Dept. 9258, Chicago, Ill. 
Please sens me at once your Jazzy Sax and FREE 

Carrying Bag and 30 Songs. On arrival I will de- 
posit 56.98 plus postage with the postman. If I am 
not satisfied, I will return all within 3 days and you 
will refund my money. 

Name 

Address 

City State 

No Knowledge of Music Nec- 
essary-Sweet Jazzy Tone 

You can play this beautiful im- 
ported Jazzy Sax without prac- 
tice. No difficult scales and keys. 
Play by easy numbers or by ear 
(or by notes if you wish). Not 
a toy-but a real musical in- 
strument! Made of metal, 

handsome, glistening, pol- 
ished finish. Looks like 
regular saxophone -20 ins. 
long. Clear ringing tones 
and delightful harmony. 
Will make you popular 
at parties, dances, en- 
tertainments - every- 
where. No need to 
spend $50 or more 
when you can own 
a Jazzy Sax for a 
trifle. 

H. A. King writes: 'Ra- 
ceived Sas in afternoon 

endplayed lead in S- 
piie e orchestra mine 
night." 
H.M.Viason writes: 
"Could play 

al old aire with- 
in an hour 
J. Brooke, says: 

I could p Ì 7 
Love Nest.' 

Made of 
solid 

metal 20 
in. long. 

Deafness 
Perfect hearing is now being re- 
stored m every condition of deaf- 
ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drums. 

, Thickened Drums, Roaring and 
'ea Hissing Sounds, Perforated, 

Wholly or Partially Destroyed 
Drums,Dischargefrom Ears, etc. 

Wilson Common -Sense Ear Drums 
"Little Wireless Phones for the Ears" require no 
medicine but effectively replace what is lacking or 
defective in the natural ear drums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
NESS, giving you full particulars and testimonials. 

WILSON EAR DRUM CO., Incorporated 
251 Inter -Southern Bldg. LOUISVILLE, KY. 

WRITE JOKES 
EARN FROM $50 TO SI50 PER WEEK 
writing jokes, epigrams and humorous 
stories for publications. Tremendous de- 
mand for material. Our short course in 
Humor Writing teaches you to write humor- 
ous material that sells. Learn in your 
spare time-earn in your spare time. Com- 
plete marketing plan and markets furnished. 

Write today for full particulars 
AMERICAN INSTITUTE OF HUMOR 

Office E, 319 Marion Bldg., Cleveland, O. 
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nAD110 
WRH1k7i`KLES 

EDITED BY 

LEON L. ADELMAN, 2AFS 
Assoc. Mem. I. R. E. 

UNDER 
this heading we are going to 

publish items of interest to everyone 
who likes to build radio instruments. In 
order to continue this department it is nec- 
essary for our readers to tell us about their 
latest experiments. Write us a short de- 
scription of some time- or money -saving 
kink you have discovered and send it to us 
along with a few sketches. Our regular 
prizes will be paid for this material. Be 
brief and try to put everything in the draw- 
ing. Don't be too elaborate. Address 
"RADIO WRINKLES" editor, care of 
Science and Invention. 

FIXED CONDENSERS 

A very good and cheap y made condenser can 
be made from odds and ends found lying 
around almost anywhere. Two strips of hard 
rubber, bakelite, or other solid insulating 
material are used to clamp together strips of 
tinfoil which have been separated with small 
sheets of mica insulation. The capacity of 
such a fixed. condenser varies as the pressure 
between the plates and also as the area of the 
plates. Of course, the thickness of the die- 
lectric and the number of plates, must also 
be considered. -W. H. Goodson, Jr. 

STAND-OFF INSULATOR 

} 

PHEAVYMETAL BRACKET 
LEAD IN OR GROUND 

WIRE 
*PORCELAIN KNOB 

Inasmuch as the Underwriters require the 
lightning ground to be run at least five inches 
from a building, the insulator shown is very 
adaptable for that purpose. The aerial lead- 
in wire can be run through it. A piece of 
heavy metal such as sheet, tin or iron is bent 
into shape around the knob. For a distance 
of five inches between center of knob and 
wall, a 16 -inch length of one inch wide 
material is necessary. -Lewis M. Baldwin. 

Now Only 
$19.50 

Recently we clipped $8.00 
off the price of this popular 
electrical library-made it 
$19.50 instead of $27.50. 
And more than that, we are 
offering the easiest terms 
we have ever made on the 
Croft books. You now pay 
$1.50 in ten days and the 
balance at the rate of only 
$2 a month. 
Think of getting this great 
Home Study Course and 
Reference Library at $19.50 -a saving of $8.00! This 
is a real opportunity! No 
electrical worker who wants 
to fill a bigger job can af- 
ford to miss it. 

You save $8.00 and 
have 10 months 

to pay 

Raise your pay 
with these books 
BIG salaries are paid in the electrical field for expert 

knowledge. The man who knows electricity in all its 
many phases-the man who has completely mastered 

the subject from A to Z --can pick his own job and name 
his own salary. The only way you can earn more is to learn 
more. Small knowledge means small pay. Learn the way 
to bigger pay. Become an expert. Croft will show you how. 

Croft Library of Practical Electricity 
8 volumes -3000 pages -2100 illustrations-flexible keratol 

EVERYWHERE the Croft Library is acknowledged as the standard-the leader- 
in practical electrical training. In the Croft books you will find complete, detailed 
and up-to-the-minute information on all phases of electricity, motors, generators, 

armatures, commutators, transformers, circuits, currents, switchboards distribution 
systems-electrical machinery of every type-wiring for light and power-how to do it 
mechanically perfect, in accordance with the National Electrical Code-wiring of 
finished buildings-underwriters' and municipal requirements-how to do a complete 
wiring job, from estimating it, to completion-illumination in its every phase-the 
latest and most improved methods of lighting-lamps and lighting effects, etc. 

Know electricity as experts know it 
and get an expert's pay. 

Fit yourself for a bigger position by 
knowing electrical practice complete-in- 
side and outside work-central stations 
and the whole subject. Croft will teach 
you. He will take you in quick, easy steps 
from the simplest principles to the com- 
plete and economical operation of a great 
central station. The Croft -trained man 
wins because he knows the "why" and the 
"how" of modern electrical practice. 

Croft has been through the mill. His 

EXAMINE THEM 
FREE! 

We want you to test our 
statements-we want you to 
compare the Croft books with 
others. Fill in and mail the 
coupon attached and we will 
send you the entire set of 
eight volumes for ten days' 
Free Examination. We take 
all the risk-pay all charges. 
You assume no obligation- 
you pay nothing unless you 
decide to keep the books. 
Then $1.50 in ten days and 
the balance at the rate of $2 
a month. Send the coupon 
NOW and see the books for 
yourself. 

Send No Money- 
Just the coupon 

r 

knowledge has been gained by shirt- 
sleeves contact with electrical problems. 
He has worked his way up from the bot- 
tom to the top-from apprentice lineman 
to electrical engineer for one of the great 
electrical manufacturing companies. Now 
he heads his own consulting company, and 
his name is known in every corner of the 
electrical world. He is the one man 
above all others who can show you the 
way to permanent success. 

Small Monthly Payments-No Money Down 

FREE EXAMINATION COUPON 
McGraw-Hill Book Co. Inc., 370 Seventh Ave., New York 

Gentlemen :-Send me the LIBRARY.OF PRACTICAL 
ELECTRICITY (shipping charges prepaid), for 10 days' free 
examination. If satisfactory, I will send $1.50 in ten days and 
$2 per month until the special price of $19.50 has been paid. 
If not wanted, I will write you for return shipping instruc- 
tions. (Write plainly and fill in all lines.) 

Name 

Home Address 

City and State 

Employed by 

Occupation 
S.&I. 11-24 
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FREE Trial 
Lesson 

DRAFTING 
Mail the coupon and we will send you this Free 
Trial Lesson which will show you how well pre- 
pared you are to master Drafting. No obligation 
on your part, nothing to pay. While other schools 
ask you to enroll and pay a fee at once, we send 
this lesson first. Before you pay a cent or decide 
about enrolling test your ability and learn about 
the Chicago Tech. Method of teaching Drafting 
by mail. 

Double your Earnings 
Big concerns everywhere are seeking expert Drafts- 
men at top notch salaries. This is your chance to 
step ahead just as R. L. Cary did who reports 
300% salary increase since training with Chicago 
Tech.; or as J. A. Da Costa did who was doing 
manual labor and rose to an executive position. 

Train by Mail 
By the Chicago Tech. Method you can become 
an expert Draftsman by home study. Practical 
men will give you the training that brings high- 
est pay. No useless theories-you learn how to 
handle actual problems. Direct personal instruc- 
FREE tion. We furnish full size professional 
Drawing Drawing Outfit (retail price $25) free or 
Outfit credit you on fees if you have one. 

Send the Coupon 
Ask now for the Trial Lesson. We will also send 
catalogs and full information about the Chicago 
Tech. Method. No obligation-no promise on your 
part. 

Send today. 

CHICAGO TECHNICAL COLLEGE, 
Dept. 1145, Chicago Tech. Bldg., 
118 East 26th Street, Chicago, Ill: 

Without cost or obligation to me please send 
Free Trial Lesson in Drafting and other instruc- 
tive matter about opportunities open for me in 
this line. 

Name 
Address 
City 

State 

Write or Print Name Plainly 

CATALOGFREE% 
Double "A" Super -Heterodyne 

ACME parts KIT only $69.13 
Panel engraved and drilled. Everything 
needed including Blueprints and in- 
structions to build 7' tube set. Ready 
to hook up. DEALERS-SEND FOR 
Catalog and Discounts. 

0IOuRstenc[ 

AMERICAN le2212 MFG.CO. 
WHOLESALE o DISTRIBUTORS 
Dept. F. GWESTI4TNST. KANSAS CITY,MO. 

isure your copy reaching you each month. Sub- 
SEribe to SCIENCE & INVENTION-$2.50 a 
year. Experimenter Publishing Co., 53 Park Pl., 
N. Y. C. 

NATURE'S LOUDSPEAKER 

A large sea shell with its tip cut off and fitted 
with a phone adapter is hard to improve on 
for clear reproduction of music. By using 
such a device on one step audio frequency 
amplification, the clarity is unexcelled. The 
end of the shell is to be cut off and filed so 
that it will fit a phone cap as shown. It may 
be necessary to drill through the base of the 
shell until an opening is made to the interior. 

-Carl G. Novotny. 

LOADING COIL 

By adding an extension coil wound with the 
same size wire and in the same direction as 
the primary of the short wave coupler to 
which it is attached, the higher wave -lengths 
can be readily reached. Some strips of 
bakelite or hard rubber are screwed to the 
large tube and merely forced over the primary 
of the coupler. Taps should be taken off 
every 20 turns. -William Teppo. 

Personal 
Stationery 

200 SHEETS and 100 
ENVELOPES Printed 
with your Name and 
Address 

$ 1 .00 
Clear, white bond paper, with en- 
velopes to match. Your name and 
address printed in beautiful, rich 
blue ink, on both paper and envel- 
opes, and sent to you postpaid, for 
only $1.00. (West of Denver and 
outside of U. S. $1.10). If incon- 
venient to send the money, we will 
ship C. O. D. 

Write name and address 
plainly. 

Money returned if you are not 
more than satisfied. Order today! 

Elite Stationery Company 
5030 Main Street 

Smethport, Pa. 

Do You Need Financial Aid? 
Financial aid given in the development and 
marketing for you of any new metal auto- 
mobile specialty. Let us help you work out 
your idea. Write today naming item. 

THE METAL SPECIALTY CO. 
1534 W. 6th St. Cincinnati. O. 

-METAL 
B -METAL for volume and 

for distance. 
Ask your dealer. 

B -METAL 
REFINING CO. 

lith floor 
525 Woodward Ave.. 

Detroit. Mich. 

Wonderful, new device, guides your hand; corrects 
your writing in few days. Big improvement in three 
hours. No failures. Complete outline FREE. 
Write C. J. Ozment, Dept. 44 St. Louis, Mo. 
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FILAMENT SWITCH 

PAN EL TO FILAMENT .. 
aiauan 0. 

elk 
BINDING 
POST TOP 

BAKELITE OR RUBBER 

TO-A"BATTERY 

z 

COPPER STRIP 

42 DRILL 

COPPER STRIP 

Here is a filament switch of the push pull type 
that is positive in action. The blade and jaws 
from an old switch can be used to full 
advantage. -R. G. Carpenter. 

PHONOGRAPH TALKER 

PHONOGRAPH 
REPRODUCER 

PHONOGRAPH NEnLE 

RADIO RECEIVER 

TO RADIO SET 

Scrape the varnish from the center of a dia- 
phragm of a receiver and lightly solder a 
phonograph needle to it at an angle. Place 
reproducer so that its entire weight does not 
fall on the diaphragm. 

-Edward Widdis, No. 8997. 

SPARK INTENSIFIER 

Discarded spark intensifiers can be used for 
dust proof crystal detectors, neutralizing con- 
densers, lightning arresters and insulators. 

-Thomas C. Maffet. 

THE 
EXECUTIVE 

Every executive is at 
some time called upon to 
make decisions which In- 
volve applied Chemistry. 
If he does not know 
Chemistry, he must rely 
entirely upon his factory 
chemists or high priced 
consultants. A knowledge 
of Chemistry, easily gain- 
ed through our Course. 
would strengthen your po- 
sition greatly and save 
you thousands of dollars. 

THE 
BUSINESS MAN 
Better buying and big- 

ger sales are the rewards 
of the man who under- 
stands Chemistry. Manu- 
facturers, buyers, sales- 
men, advertising men, cost 
accountants and clerks can 
all benefit by learning 
Chemistry. Our course 
teaches you in the short- 
est and most practical 
way. 

THE 
PROFESSIONAL MAN 

Every professional man 
needs a working knowl- 
edge of Chemistry wheth- 
er he is practising law, 
medieine, engineering, den- 
tistry, or any other call- 
ing. Too often he finds 
this all important science 
ass neglected in his ear- 
lier training. Our course 
removes t h e handicap. 
Most important, it gives 
you information in a form 
that can be readily used. 

THE 
DAILY WORKER 
Workers in any indus- 

try can raise their own 
wages by learning Chem- 
istry, for every industry 
is based on Chemistry. 
Write and tell ua what 
your work is and we will 
show you how Chemistry 
can fatten your pay enve- 
lope. 

CHEMISTRY 
Insures Your Climb 

to Success 
No matter what your vocation 
you can increase your Profi- 
ciency and earn bigger pay by a 
thorough training in Chemistry 

TO be successful today is to know Chemistry ! Every 
line of business, every branch of industry depends upon 
Chemistryin some form. You may not realize it, but 

your own profciency in whatever work you are doing would 
be increased by a knowledge of Chemistry. In many lines 
such knowledge is absolutely essential. In others it is a 
guarantee of promotion and more money. 

It is no longer necessary to enter college in order to learn 
this fascinating science. Our Home 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 can teach you no matter how little previous 
education you may have had. Many of our graduates now 
hold responsible positions or have materially increased their 
incomes from private enterprises as a result of taking our 
course. Hundreds of letters from students testifying to the 
benefits they have derived from our training are here for 
your inspection. 

Remember that you do not need to study Chemistry with 
the idea of actually practicing as a chemist, although a great 
many of our students are taking our course with this object 
in view. If you want to know more about what Chemistry 
will do for you, if you want to know what our home study 
course offers, sign and mail the coupon today for FREE 
BOOK "Opportunities for Chemists." 

DR. T. O'CONOR SLOANE Will Teach You Prac- 
tical Chemistry In Your Own Home 

The Chemical Institute of New York, of which Dr. T. 
O'Conor Sloane is Educational Director, was founded to fill 
the need of ambitious, far-sighted men who realize and recog- 
nize the splendid future Chemistry offers them, but who can- 
not spare either the time or the money to attend college. Dr. 
Sloane, a foremost authority on Chemistry, will teach you and 
will give you all the individual help you require. He will 
personally go over your papers, correct them, point out your 
faults and teach you in a practical and interesting way. No 
special education needed except the ability to read and write 
English. One student has characterized our lessons as "The 
course that takes the mystery out of Chemistry." 

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 amounts-so 
moderate that you won't feel them. The cost is low, and 
includes everything, even the Laboratory Equipment-there 
are no extras to buy. Our plan of easy monthly payments 
places a chemical education within the reach of everyone. 

Laboratory Equipment Given To Every Student With- 
out Additional Charge 

We give to every student without additional charge his 
chemical equipment, including forty-nine pieces of laboratory 
apparatus and suppli.st and forty different chemicals and 
reagents. These comprise the apparatus and chemicals used 
for the experimental work of the course. 

Special 30 -Day Offer 
For a short period we are making a special offer that will 

be worth your while to take advantage of. Write for particu- 
lars, using the coupon below or simply a postal card. This 
will not obligate you in the least. Do not wait until tomorrow. 
Send the coupon now while you think of it. 

The CHEMICAL INSTITUTE 
of New York, Inc. 
Home Extension Division n 

66-S W. Broadway, New York City 

Sign and Mail this Coupon for FREE BOOK 
CHEMICAL INSTITUTE OF NEW YORK, Inc. 

Home Extension Division 11 
66-S-West Broadway, New York City. 

Please send me at once without any obligation on my part, 
your Free Book "Opportunities for Chemists," and full par- 
ticulars about the Laboratory Equipment furnished to every 
student. Also please tell me about your plan of payment and 
your special 30 day offer. 

NAME 

ADDRESS 

CITY 

STATE 
S.&L-11-24 
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ELECTRICAL 
EXPERTS 

IN DEMAND 
Good positions await trained men. 
Salaries of S12 to $30 a day not 

unusual. 
THE ELECTRICAL field needs men. It needs 
them badly. Hardly a week or month 
passes but what some new use for elec- 
tricity is discovered. Each new use means 
new positions-better positions-for men 
who have trained themselves as experts in 
this wonderfully fascinating work. 

Why don't you study electricity and pre- 
pare for a good position at a good salary? 

You can do it right at home in spare time 
through the International Correspondence 
Schools. Best electrical home -study courses 
ever offered. Endorsed by Edison and 
Steinmetz. Successful students everywhere. 

Mark and mail the coupon to -day 
for descriptive booklet. -- -.. - - -TEAR OUT HERE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6177-D. Scranton. Penna. 

Explain, without obligating me, bow I can qualify for 
the position, or in the subject, before which I mark X. 

ELECTRICAL ENGINEER CHEMICAL ENGINEER 
Pharmacy 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card arid Sign Palotg 
RAILROADPOSITIONS 
ILLUSTRATOR 
DESIGNER 
BUSINESS MANAGEMENT 
Private Secretary 
Business Correspondent 
BOOKKEEPER 
Stenographer and Typist 
Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
GOOD ENGLISH 
STATIONARY ENGINEER 
CIVIL SERVICE Railway Mail Clerk 
Textile Overseer or Supt. 
AGRICULTURE 
Cool tryRele lug I Spanish 

D Automobiles RADIO 

Electrician 
Electric Wiring 

0 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Eleetrle Machine Designer 

DI Telegraph Expert 
Practical Telephony 
MECHANICAL ENGINEER 
Mechanical Draftsman 
Machine Shop Practice 
Toolmaker 
Gas Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
Mining Engineer 
ARCHITECT 
Arrhiteetoral Draftsmen 
Architects' Blue Prints 
PLUMBING AND HEATING 
Sheet Metal Worker 
Navigator 

Name 

Present Business 
Occupation Address 
Street 
and No 

City State 
Casadisst may send this coupon to International Corre- 
epondence Schools Canadian, Limited, Montreal, Canada 

4-30-24 

Insure your copy reaching you each month. Sub- 
scribe to SCIENCE & INVENTION-$2.50 a 
year. Experimenter Publishing Co., 53 Park PL, 
N. Y. C. 

SOCKET MOUNTING 
....... .., 

FASTENING RADIA 
TUBE SOCKET TO '!, 

PANEL 

A very convenient method of supporting a 
socket is to use two small brass brackets as 
shown. They should preferably be attached 
to the filament terminals. -Edwin Eilers. 

R. F. TRANSFORMER 
%z LAP TAPE 

LUG BETWEEN TINFOIL 
ANS TAPE FOR GROUNb LEAb 

2.500 
TURN I1.C. COI LS` 

SPAGHETTI OVER TRANS- 
FORMER LEADS 

Y2LAP TIN FOIL FOR.SHIELb 
A hastily constructed radio frequency trans- 
former for use in a Super -Heterodyne is made 
very readily by using two similar honey- 
comb or duo -lateral coils. Two 500 turn coils 
are taped together and a .0005 mf. variable 
condenser shunted across each. Since a trans- 
former of this type has very low distri- 
butive capacity, it will tune very sharply. 
Perfect shielding with very low losses makes 
this a most efficient intermediate frequency 
transformer in a Super -Heterodyne. 

-J. Durward Miner, Jr. 

Dr. L. R. Whitney, director of the re- 
search laboratory of the General Electric 
Co., in a statement said that : "If the 
am,unt of work done by a house -fly in 
crawling up a window pane for one inch 
were to be put into a receiving tube,-as 
energy coming from space, it would suffice 
to actuate the outfit continuously for a quar- 
ter of a century." 

Every Room an Outside Room 
o 

Oo egOTIlnm 
We 35th auseet 

Near 5th Ave. 
NEW YORK CITY 

A High -Class Fireproof Hotel in the Very Heart of the City. Close to All Department 
Stores and Theatres. Within a few minutes to Pennsylvania and Grand Central Terminals. 

ROOMS WITH BATH FROM $3.00 PER DAY 
FOR 2 PERSONS $5.00 PER DAY 

SUITES $6 PER DAY 
Very Attractive Rates by Day, Week, Month or Season. 
Ownership Management Assuring Personal Attention. 

The 
Neutrodyne 
The Circuit of No Regrets 
The Neutrodyne is undoubtedly one of 
the most popular Radio Receiving Sets 
in existence today-FIRST because it 
is highly efficient, obtaining great dis- 
tance, fine clear reception, and little 
or no distortion. 
SECOND because it does not whistle 
or howl inherently as do so many re- 
ceiving sets on the market today, and 
THIRDLY because it is an extremely 
simple circuit to construct and has 
very few parts that can get out of 
order. 
The CONSRAD book No. 10 written 
by Maurice L. Muhleman of the staff 
of RADIO NEWS contains complete, 
practical data, information and notes 
about the Neutrodyne. This handy 
hook tells How to Construct the Neu- 
trodyne, How to Care for it, and How 
to Get the Most from it. It tells 
everything there is to know about this 
popular circuit. 

AT ALL RADIO AND NEWS 
DEALERS 

Or order direct from us. 

PREPAID 

Book 
No. 10 

EL.Company 
CONSRAD 

Selling Agents 

233 Fulton St., New York City 

lighe. tedip Ìth 
algnfied 

ploeaeaná y 
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and morea 
week. 

Flake Money I 
TakingPictures. 

We train you quickly at home. No 
experience necessary. Spare time 
or full time. Professional camera 
free. Photographs in big demand 
by magazines, newspapers, adver 
tisers, etc. Also train you to take 
better portraits than the average 

professional photographer! Equip you to make $50 
o $100 a week in business of your own. New plan. 
Nothingelse like it. Writetodayforamazingdetails. 
International Studios, Inc. 
Dept. 14.28 3601 Michigan Ave., Chicago, 111. 

MAKE MONEY. 
AT HOME, 

You can earn good money at home in 
your spare time making show cards. No 
canvassing or soliciting. We show you 
how, supply both men and women work 
at home no matter where you live anti 
pay you cash each week. Full particulars, 
booklet free and write today. 
AMERICAN SHOW CARD SYSTEM, LTD. 
110 Adams Building Toronto, Canada 



Science and Invention for November, 1924 721 

, ,,,,,,,,,,,,,,,,,,,,1,11111111,,,,,1,.111,1,11,,,,,,e,aam 

75 í 00RS. ReVIleW 
111,1.111111111111,1111111,111111111.1111,111111111111.111111 

ACOUSTICS U1' BUILDINGS. By F. 
R. Watson, Professor of Experimental 
Physics, University of Illinois. 156 pages, 
cloth. Published by John Wiley and Sons, 
New York. Price $3.00. 
The importance of this volume may be aptly 

illustrated by the story concerning the building of 
a New York theatre. After spending well into 
the hundreds of thousands of dollars for the con- 
struction of this edifice, which was to be used as 
an opera house, it had to be discarded on account 
of its sour acoustics. It was found impossible for 
singers to do their best under the conditions 
imposed upon them by the mal -construction of 
the building. 

The subject volume begins with some notes on 
the absorbtion, reflection and transmission of 
sound under various circumstances and as af- 
fected by various materials of building construc- 
tion. The reader then plunges directly into the 
behavior. of sound waves in a room and the ques- 
tion of acoustics with regard to the design of 
auditoriums. The problems of reverberation and 
echos are treated fairly, resonance and interfer- 
ence are also discussed by telling of the means of 

obtaining and combatting them, together with rules 
for their government. The effect of ventilation 
systems on acoustics is studied. 

Then there are more or less highly technical 
chapters, dealing with special types of construc- 
tions, the sound -proofing of buildings, tables giv- 
ing acoustic qualities of various materials and a 

complete discussion of ways and means of reduc- 
ing the vibration of buildings to a minimum. 

THE HOW AND WHY OF RADIO 
APPARATUS. By H. Winfield Secor. 
160 pages, cloth. Published by the Ex- 
perimenter Publishing Co., New York. 
Price $1.75. 
After the BCL has outgrown his first flash of 

enthusiasm arising from his premier DX work, 
which he obtained without any knowledge of the 
apparatus, enabling him to annihilate space, he 
begins searching about for other means of excite- 
ment. He wants to know why the turning of the 
dial, the addition or subtraction of current, turns 
from a coil, the changing of the value of the 
condenser, should cause a different station to be 
heard in his telephone receivers. He wants to 
build a more complicated set, not merely to throw 
together a number of parts according to the in- 
structions on the packing -box; he wants to design 
the set, build his own inductances or even try a 

circuit of his own. The success that crowns his 
efforts in such a case is entirely his own. 

When the BCL reaches this stage he is an 
embryonic ham and his true scientific radio educa- 
tion begins. Then it is that "The How and Why 
of Radio Annaratus" comes in for a share of his 
attention. This book, aside from giving simplified 
but highly exact explanation of the phenomena 
underlying the operation of his set, gives as well 
the mathematics and calculations which govern 
their construction. This volume is probably the 
best elementary text on the science of radio easily 
within the reach of the young amateur. The 
chief value of this work is that the reader need 
not be equipped with a foundational scientific 
education in order to understand and put into 
practice the laws and calculations explained in it. 

RADIO BROADCAST LISTENER'S 
BOOK OF INFORMATION AND LOG 
RECORD, by M. L. Muhleman. Illus- 
trated, paper, 80 pages, 9t/" x 5/", price 
50c, published by the E. I. Company, New 
York City. 
in this era of rapid progress, there are many 

little things that have long been wanted and still 
as yet have been undiscovered or undeveloped. 
Radio especially having partly succeeded in fulfill- 
ing one of these wants is gradually coming to the 
fore by numerous little additions and conveniences; 
among the latter a booklet may be counted. One 
which should not he overlooked is this little 
volume replete with information. Besides a well 
compiled and cross-indexed list of the radio broad- 
casting stations in this country, giving their power 
wave -length, frequency in kilocycles, time and 
hours of operation, the same stations are arranged 
alphabetically and also by states. Everything per- 
taining to the operation of a receiving set with 
numerous hints and wrinkles and clear cut draw- 
ings, depicting how to set up and operate a re- 
ceiving set, are to be found in it. Tables giving 
vacuum tube data, international radio abbrevia- 
tions, wireless code, graphs, kilocycle scale, ap- 
plause cards, log -sheets and in fact, everything 
that could possibly be incorporated under the 
coverrol a book of this nature have been included. 

rt 

SEND FOR THE 

Keeping the Telephone Alive 
Americans have learned to depend on the telephone, in fair 

weather or in foul, for the usual affairs of the day or for the dire 

emergency in the dead of night. Its continuous service is taken as 

a matter of course. 

The marvel of it is that the millions of thread -like wires are kept 

alive and ready to vibrate at one's slightest breath. A few drops 

of water in a cable, a faulty connection in the wire maze of a 

switchboard, a violent sleet, rain or wind storm or the mere falling 

of a branch will often jeopardize the service. 

Every channel for the speech currents must be kept electrically 

intact. The task is as endless as housekeeping. Inspection of 

apparatus, equipment and all parts of the plant is going on all the 

time. Wire chiefs at "test boards" locate trouble on the wires 

though miles away. Repairmen, the "trouble hunters," are at 

work constantly wherever they are needed in city streets, country 

roads or in the seldom -trodden trails of the wilderness. 

Providing telephone service for this great nation is a huge under- 
taking. To keep this vast mechanism always electrically alive and 
dependable is the unending task of tens of thousands of skillful men 

and women in every state in the Union. 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 

BELL SYSTEM 
'19 

One Policy, One System, Universal Service 
" THERE'S fd ONEYINIT" 

TELEGRAPHY_ 
___M 

"bp 
ORSE AND _WIRELESS=__ear_ 

MINIM « 1111imb 1. M.asule 

TEACH YOURSELF in half usual time, at trifling cost, with the wonderful 
Automatic Transmitter THE OMNIGRAPH. Sends un- 

limited Morse or Continental messages, at any speed, just as an expert 
operator would. Adopted by U. S. Government and leading Universities, 
Colleges and Telegraph Schools. 3 styles. Catalog free. 

If you own a Radio Phone Set and don't know the Code, 
you are missing most of the fun. 

OMNIGRAPH MFG., CO. 22 Hudson St., NEW YORK 
INTERNATIONAL CATALOG 

Our net price list. 
Full line of 

'auto bodies 
and accesso- 
ries for Fords 
at Wholesale 
Prices. Save 
big money on 

bodies by buying 
Direct from Factory. 

FOR FORD-Prices from $27.85 up. Factory to 
consumer direct-Pay only One Profit 

International Body Works, 9 I4 W -Ohio St.. Dent.4, Chicago. III. 

RADIO TUBES REPAIRED 

new$2 50 and 
new guaranteed 

ALL TYPES 
Mall in your burnt -out or broken tubes. Satis- 
faction guaranteed. Prompt service on mail orders. 

OHIO RADIO SALES. Dept. S 
723 ROSE BLDG. CLEVELAND, OHIO 

Dealers: Write for our proposition. 
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Aviatioi 
Brings Quick 
Success 
TO young men of daring no other 

field of work offers such a fascina- 
tion, such high pay, nor such oppor- 

tunities for quick success as the field of 
Aviation. As yet, aviation is practically 
in its infancy. But now is the time to 
get in. 

Amazing Opportunities 
in Airplane Industries 
In the automobile industry and in the moving 

picture business hundreds of men got rich by 
getting in at the start. They made their success 
before others woke up. Today, these lines offer 
no greater opportunities than a hundred and one 
others. BUT AVIATION IS NEW. Get in while 
the opportunities are big. All over the country 
there will be a clamor for trained men. It will not 
be a question of pay but of getting capable men. 

Become an Aviation Expert 
$50 to $100 per Week 

The study of aviation is almost as fascinating 
as the actual work. Every lesson is full of in- 
terest. That is why it is easy to learn aviation. 
You do not have to make yourself study-it is 
like reading an interesting book that tells you 
things you have always wanted to know. Only 
one hour each evening will give you the basic 
training in a surprisingly short time. 

One student, S.F. McNaughton, Chicago, says: 
"Your lessons are like a romance, and what 

is more, after one read- 
ing, the student gets 
athorough understand- 
ing. One never tires of 
reading them." James 
Powers, Pa.. another 
student, says, "I am in- 
deed surprised that 
such a valuable course 
can be had from such 
practical men for so 
little cost." 

Fascinating -Daring- 
Big Paying 
Prepare Now for One 
of These Positions 

Aeronautical Instructor 
$60 to $150 per week 

Aeronautical Engineer 
$100 to $300 per week 

Aeronautical Contractor 
Enormous profits 

Aeroplane Repairman 
$60 to $75 per week 

Aeroplane Mechanician 
$40 to $60 per week 

Aeroplane Inspector 
$50 to $75 per week 

Aeroplane Salesman 
$5000 per year and up 

Aeroplane Assembler 
$40 to $65 per week 

Aeroplane Builder 
$75 to $200 per week 

Personal 
Instruction 

by Experienced Men 
Men who have bad ac- 
tual experience give 
you personal attention. 
They select the lessons, 
lectures, blueprints and 
bulletins. They tell you 
things that are essen- 
tial in everyday prac- 
tice. Each lesson is 
easy to read and un- 
derstand. 

Get Big FREE Book-Now 
Send coupon below for New Book, just out, "Op- 
portunities in the Airplane Industry." It is in- 
teresting and instructive. It will show you many 
things you never knew before about aviation. 
We have but a limited supply of these books- 
send the coupon before they are all gone. 

American School of Aviation 
3601 Michigan Ave., Dept. 14-28 Chicago, Ill. 

f 

American School of Aviation 
3601 Michigan Ave., Dept. 14-28 Chicago, Ill. 
Without any obligation, send me your Free Book, 
"Opportunities in the Airplane Industry", aleo infor- 
mation about your course in Practical Aeronautics, 

Name 

Street. 

City State 
i 

HOW IS YOUR HEART? By S. Calvin 
Smith, M. D. Hard covers, 5'" x 7X", 
208 pages. Published by Boni & Liveright, 
Inc., New York City. Price $1.75. 

This is an interesting subject treated in an 
entertaining yet simple manner. It is surprising 
that heart disease, its treatment and cure, can be 
put in such terse sentences easily understood by 
the layman and just as easily applied by him. 
For the extremely busy man, the marginal para- 
graph keys are of great value. One need only 
read these heads, and then the particular para- 
graphs to which they apply. So well indexed is 
the work that it not only facilitates the location 
of those chapters dealing with the subject most 
needed at the time, but it also makes this work a 
standard reference book. The author evidently 
had the interest of his readers at heart when he 
wrote it, and recognized that those readers would 
be the lay public who know nothing at all of 
the subject. Beginning with heart diseases in 
grandmother's day. Dr. Smith passes on to the 
present day conceptions of the disease. He tells 
us of the reasons for fatalism, and warns us that 
the causes of heart failure need no longer prevail. 
He then describes the heart in action and shows 
how the heart is hurt and what the symptoms of 
heart disease are. He shows the relation between 
faulty habits and use and disuse of exercise; 
worry, dreads, fears, loneliness, unsound sleep, and 
diseases of all kinds, and the heart beat. He 
shows how the teeth can affect the heart. The 
author then explains the functions of the tonsils, 
and how if they are diseased, they change the 
heart beat. He describes murmurs and leaking 
valves and tells how the conditions can be cor- 
rected. There is a very interesting paragraph on 
advancing signs suggestive of heart involvement, 
and then a worthwhile treatise on the treatment of 
heart diseases after the onslaught of the disease 
has been well confirmed. This is concluded by a 
chapter on exercises for heart patients and occu- 
pations for them. A summary in seven compre- 
hensive sentences ends the work. We commend 
it to any of our readers. 

THE ESSENTIALS OF TRANS- 
FORMER PRACTICE. By Emerson G. 
Reed. Hard covers, 5%" x 8", fully illus- 
trated. Published by D. Van Nostrand 
Co., New York City. Price $3.00. 

When we have an electric power line working 
at 220 kilo -volts potential, and more impending, 
it seems as if corona discharge, for the present 
at least, was the principal limit to our voltages. 
Transformer practice is now one of the most 
important subjects in electrical engineering. The 
great electric companies, such as the Westing- 
house and General Electric, cannot turn out 
transformers by any haphazard methods. They 
have to be most accurately worked out in all their detail. One of the great electric supply 
companies has installed in Chicago a million volt testing laboratory rivaling the famous Pittsfield 
million volt installation, and it is here that we find the transformer used in its highest develop- 
ment, because such developments are measured 
by the voltage worked with. Vector diagrams 
are used and a quantity of formulas are given, 
and when along with the mathematical side where 
we find practical departments including the me- 
chanical stresses, the care of insulating oils and 
the cost of operations, and other engineering 
subjects treated, we realize that the book will be 
thoroughly acceptable to electrical engineers. 

GREAT INVENTIONS AND HOW THEY WERE INVENTED. By 
Charles R. Gibson, F.R.S.E. Hard covers, 
5" x 8", with many illustrations, 240 pages. 
Published by J. B. Lippincott Co., Phila- 
delphia, Pa. 
This is a most enticing book for the rising 

generation. In old times the said generation 
did not have such interesting books as this to 
read in the line of science. Samuel Smiles In 
his book called "Self Help," while it is cer- 
tainly very vivid with its descriptions of inven- 
tions and of episodes in inventors' lives must 
yield to this book in the personal interest, for 
the pages of "Great Inventions" are filled up 
with the personality of the inventors. It is in- 
teresting to read how Graham Bell was having 
his invention scored off the list at the Centennial 
Exposition in Philadelphia in 1876, and the day 
was saved apparently by the Emperor of Brazil. 
Listening as Graham Bell spoke into it. the 
Emperor exclaimed, "Good God, it speaks!" It 
is a pity almost that the author does not inform 
us of the very interesting fact that Graham Bell 
would not permit a telephone to be installed in 
his home. 

THE CHEMICAL ELEMENTS. By F. 
H. Loring. Hard covers, 6" x 9", 171 
pages. Published by E. P. Dutton & Co., 
New York City. Price $3.75. 

The rapid development of the theory of the 
atomic constituent of matter, the introduction of 
the electron and nucleus into chemistry, the in- 
vestigation of isotopes, the transmutation of ele- 
ments have all operated to make chemistry a 

"That 
Musical 
Pal of 
Mine" 

Come On Boys- 
Let's Hear You Play! 

There's nothing like good music for 
happiness; and there's nothing like a 
Hohner for good music. Millions of 
happy boys and girls are now playing 
Hohner Harmonicas for entertain- 
ment, popularity and education. 

Anyone can quickly learn to play a 
Hohner with the aid of the Free In- 
struction Book. Get a Hohner Har- 
monica today -50c up-and ask for 
the free book. If your dealer is out 
of copies, write M. Hohner, Inc., Dept. 
197, New York City. 
If you want a musical treat ask to hear Vic- 
tor Record 19421, by Borrah Mineritch. 

flOHNER 
ARMONICAS 

FARAWAY RADIO 
2950 

Gets stations 
Far and near 
oud and Clear 

F1RAW'Y Radio Sets are amazing values at bargain prices. 
Users get stations from New York to Frisco-loud and clear. 
Operate with either dry cells or storage batteries. Beautiful 

cabinet finished in mahogany with new platinum -finished panel. 
SATISFACTION GUARANTEED Don't pay $loe. to 3150. Write 
for our money -saving plan and literature. 

2 -Tube Set - $29.50 
4 -Tube Set - 59.50 

Dealers -Agents: Iliggest prossibllitles ever heard of Ili :ter 
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Tilt FARAWAY RADIO CO., 557 W. TIf1RD Sr., CINCINNATI, O. 
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WADE 
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Free circulars 
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Dept.S-4, 120 Liberty Street, New York 
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very difficult subject, if one wants to get at 
the basis of the world's material constituents. 
If one simply looks through the chapter in this 
book devoted to radio -activity or to another sec- 
tion where isotopes are treated on, the feeling 
will be that there is much to be learned, and 
a queer realization comes over the old-time chem- 
ist that perhaps one of the best things he could 
do would be to unlearn a lot. Where the work 
of one's life has been based on atomic weights, 
isotopic relations seem at first not to leave him 
a leg to stand on, and the only comfort is to 
use a colloquial expression and to be thankful 
that isotopes have not accomplished far more 
mischief than they have yet done, in disturbing 
our atomic weight relations. 

RECENT DEVELOPMENTS IN ATO- 
MIC THEORY. By Leo Graetz. Hard 
covers, 6" x 9", illustrated, 174 pages. 
Published by E. P. Dutton & Co., New 
York City. Price $3.50. 

Heidelberg has given us an elaborate presenta- 
tion of the Einstein theory, and in this work, 
Munich comes to the fore with a most valuable 
presentation on the subject of the structure of 

atoms. It seems almost a pity to find books 
written on this subject, because every day sees 

changes in theories, sees new developments, and 
the world is now eagerly awaiting the transforma- 
tion of one form of matter into another at the 
hands of man. It has been pretty definitely de- 

termined that metals naturally change, stepping 
down stairs as it were, from radium and its 
neighbors down to lead. If man could direct 
the change and have it stop at gold, then we 

might say that the philosopher's stone had been 
found. Again as a possible source of power in 

the future, much the atom. 
We strongly recommend t m he book tour readers. 

FROM IMMIGRANT TO INVENTOR. 
By Michael Pupin. Hard covers, 6" x 9", 

936 pages. Published by Charles Scrib- 

ner's Sons, New York City. Price $4.00. 
Professor Pupin stands at the very head of tite 

electricians of America, and he has given us in 

this book a most interesting and vivid account 
of his life. One would be tempted to call it an 
adventuresome one, in the sense that he is so 

self-made, so self-educated, that his struggles from 

the bottom to the top are really intellectual 
adventures. It is interesting to read of 

el 
Presi- 

dent Barnard of Columbia College, handing 
scientist his diploma, for the old timers of 

Columbia are firm admirers of the old-time presi- 
dent who was a walking encyclopedia of knowl- 

edge. The illustrations are largely portraits of 

great scientists, and views of localities associated 
with Dr. Pupin. His work would be an 

anyone,tion to 
inspira- 

kes 

one feel thathe cl climbed pathr 
the 

sosteep that 
act that it 

afew 

can follow it. From the literary standpoint the 
book is exceedingly good. 

ECLIPSES OF THE SUN. By S. A. 

Mitchell. Hard covers, 6" x 9", fully 
illustrated, 425 pages. Published by Col- 

umbia University Press, New York. City. 

Price $3.50 net. 
The title of this book discloses what it is. It 

is devoted to eclipses, and tells of their appear- 
ances, of the outfits used for photographing them, 
and gives a popular cast by including scenery in 

the far distant localities where the observers had 
to take their instruments. So numerous are these 
illustrations, and so fully do they touch upon the 
different countries and inhabitants that they alone 
are a distinct feature of interest. Good as the 
text of the book is, and extensive as is the ground 
which it covers, the illustrations are so apposite 
and so explanatory, that it must have been a 

Herculean task to get them together. The author 
is a great admirer of Einstein and devotes a 

couple of chapters to his theory. The second 
of these Einstein chapters is entitled, "Has the 
Einstein Theory Been Completely Verified?" This 
is the last chapter, and the book, therefore, ends 
with a question. 

THE ELEMENTARY PRINCIPLES OF 
LIGHTING AND PHOTOMETRY. 
By John W. T. Walsh. Hard covers, 
5X" x 9", completely illustrated, 220 
pages. Published by E. P. Dutton and 
Co., New York City. Price $4.50. 
Photometry of two or three decades ago 

amounted to the testing of lights upon the bar 
photometer. The Bunsen "Grease Spot," as it 
was familiarly called, or the Leeson Star Disk, 
was used as the screen to determine the position 
on the bar where an equal intensity of light was 
received from both sources, one the standard 
candle, the other the light to be measured. 
Today all is changed. The Lummer-Brodhun 
cube, a truly scientific production, has taken the 
place of the comparatively crude disks of old 
times. Again, instead of simply investigating the 
relative intensity of a standard candle and the 
lamp or light under investigation, the illumina- 
tion received by surfaces is now studied. And 
the old time photometrists will be greatly inter- 
ested in reading this book and will perhaps be 
surprised to realize how greatly the subject has 
been developed. 

The common mosquito, 
magnified 24 times, is a 
truly fearsome object! 

But this electric 
pumping station 
effected a remedy. 

Do what Toledo did 

This monogram is on 
all sorts of electrical 
equipment-largeand 
small-themotorsand 
machines that do the 
hard unpleasant tasks 
of life. You can rely 
on the letters G -E as 
meaning both "Gen- 
eral Electric" and 
"guarantee of excel- 
lence." They are a 
symbol of service, the 
initials of a friend. 

GENE 

Once Toledo had a nuisance, 
a tract of swamp land near 
the lake, a breeder of mos- 
quitoes, foul odors and fogs. 

But an automatic pumping 
station, equipped with motors 
made by the General Electric 
Company, turned the swamp 
into dry land- and abolished 
the menace to the city. 

Is there a swamp near you? 
There needn't be. 

AL ELECT ) IC 

Write R 
ßFO00K 

ABOUT 
3 H.P.-The Fastest "Light Twin" 

Designed and Built by Ole Esinruda 
Weighs less than 17 lbs. per h. p. 

Gives half more power, much more speed, 
yet easy to carry. Instant starting with- 
out apinning. Safe rudder steering.Trouble 
proof carburetor. Push button reverse, 
without danger of tipping boat. The ideal 
family motor. Fits carrying case without 
taking apart. Write for catalog. 
ELTO OUTBOARD MOTORGOMPANY 
Manufacturers' Home HI/p., 

Oapt.48Mwaukee,Wiº. 

Do you know 
that of two diamonds of esosi 

else one may be worth a hundred times 
FREEimachaatheothertwhoeandie- GENUINE tingaiah them but as coperti Mr 

Diamonds port. easy course will make you 
diamond imam in a few montbay 

you enroll at once 
diamond- it wilt sans you money! 

Be el s r r ÿß é f o onlyis 6 $5000 to $15,000 a Year! 
hr 

$60 capital! we will allow you 
owl Bea diamond expert and become independent. The diamond 

neon sa is a gentleman a business. Success in other line of busi- 
a $year! ye -auc n the diamond pueiseea rears uD 

diamonds! 
i monde! a weary noses a of d here a ppaid out every year for 

pa 
expert opinions. 

everywhere 
experts are rarer 

WRITE FOR FREE BOOKLET 
"Paying t be outdioFREEI Contain, 

Diamond 
and startling ta am nds 
WRITE NOW! 

CODINGTON SCHOOL OF DIAMONDS 
Chicago,llla' 3457 Sunnyside Dept. 101 
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TALENT 

TEST r 
Record 

Now! 
Free Proof 
that You 
Can Play 

that you 
haveTalent 

A long as you can 
remember, music 

has stirred and inspired 
you. And so you have 
always hoped that you 
could play yourself- 
choose your favorite 
melodies and express 

them as your heart dictates- 
share in the greater pleasures 
and profits that come especi- 
ally to those who play. But 
until now, you could never 

be sure of results in advance. 

Now, however, for the first time, is pro- 
vided a free method by which you can de- 
termine your talent for music-all before 
deciding, and at no expense to you. Climax- 
ing a lifetime of study and observation, 
Frank Holton announces the Holton Talent - Test. By it, thousands who never dreamed 
they possessed musical ability will have re- 
vealed to them great, unsuspected opportu- 
nities on this easiest -to -learn of all saxo- 
phones, the 

New Revelation 

SAXOPHONE 
In a few interesting minutes your talent is 
measured, so easy it is to know that you 
can play. You assume no obligations or 
responsibilities-you merely decide a ques- 
tion everyone should answer in fairness to 
his future. 

FRANK HOLTON & CO., Elkhorn, Wis. 
America's Greatest Band Instruments 

Mail the Coupon- 
Convince Yourself! 

Your request for booklet brings 
you Appointment Card entitling 
you to the Talent -Test in the 
privacy of any Holton dealer's 
studio or in your own home with 
the aid of a Holton Saxophone 
and our copyrighted phono- 
graph record on which the 
Talent -Test is recorded. 

ago. \Wm 

Frank Holton & Company 
Elkhorn, Wis. 

Without obligation, I want to determine my talent for 
the easy -to -learn Holton New Revelation Saxophone. 
(Check below if interested in any other instrument.) 

Cornet-- Trombone_ Baritone- Trumpet- 
Name 

Street Address 

Town State 

C 

(9 ) 
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Re ,demos Fos -urn 
(Continued front page 672) 

SCIENCE AND RELIGION 
Editor, Science and Invention: 

There have been ages when there was no real 
science, and also when there was no real religion. 

Then, as the monotheistic religion of the Jewish 
people was being wrought out, the first beginnings 
of science sprouted among the early Greeks. 

From those days through the ages up to the 
first streaks of the modern period, Science lived 
a most miserable and starved life, while religion 
grew strong and powerful, building wonderful tem- 
ples and cathedrals, aggrandizing more and more 
extensive possessions, and coming into a temporal 
and political power that surpassed that of any 
secular potentate on earth. 

In the last few hundred years of modern times, 
the universe, the world, nature, and man, have 
been increasingly unfolded to our gaze, and the 
world is gradually being understood and being 
controlled through the work of scientific research 
with its great strides. 

What has been the result? 
Science, through its marvelous discoveries and 

stupendous results with its nature -conquest, has 
won over the allegiance of millions of people who 
have thrown in their lot with her as being more 
useful to them than anything else. 

The once scrawny and groveling followers of 
the scientific method became the all -possessing vic- 
tors of the world, and were quick to consign 
religion to the humble bondage they had once 
been in. 

In the turmoil, whirr and confusion, there were 
only a few who were able to see that there is a 
place in the world for both Religion and Science. 

To Science is given the whole material world, 
and to Religion is given the world of soul, and 
spirit, and God. 

REV. H. C. OFFERMAN, 
New York City. 

(Here is o bit of philosophy which one does not 
often find. Reverend Offerman has taken a very 
unbiased attitude toward science and has found 
that science does not conflict with the proper 
teaching of religion and neither does religion in- 
terfere with science in any way. More letters 
from gentlemen of the mental calibre of the Rev. 
Off erman would surely be appreciated by the 
editors and readers of this publication. A man 
can be a true scientist and a devout believer in 
religion at the same time. Of course we occa- 
sionally hear from a fanatic who will claim that 
the findings of science are erroneous because they 
conflict with a fanatical self -instructed form of 
religion, but the men who know religion as it 
should be known, the men who are in a position 
to instruct on religious topics and no such differ- 
ences between the two subiects and are capable 
of studying both and molding their minds accord- 
ingly. We wish to publicly thank Rev. Offerman 
for his letter. Editor.) 

YOU ARE WELCOME! 
Editor, Science and Invention: 

It is with my thanks and appreciation that I 
acknowledge the receipt of your check for $10.00 
in prize contest in your magazine "SCIENCE AND 
INVENTION" and beg to thank you very much for 
same. 

In view of the fact that I am an inventor, I 
can readily appreciate the value of your wonder- 
ful magazine for the inspiration of others and the 
benefit of the development of science, and I shall 
be pleased at my earliest convenience to stop in 
and shake the hands of those who were so kind to 
acknowledge the value of my little invention. 

WALTER H. SAMMONS 
Philadelphia, Pa. 

(Walter H. Sammons invented the comb and 
curling iron with the thermometers in the handles, 
so that the temperature of the iron or wave 
straightening comb can be determined. This was 
published in the August issue of SCIENCE AND 
INVENTION, Latest Devices Page 352.-EDITOR.) 

HATFIELD'S RAIN MAKER 
Editor, Science and Invention: 

As the President of a fraternity of western 
farmers, I am appealing to you with the following 
proposition. At the beginning of this year the 
season was rather dry. Naturally when we needed 
the rainfall it was not present. Several of the 
farmers in the organization asked me to find out 
about Mr. Hatfield who claims to be able to pro- 
duce rain when desired. Mr. Hatfield charges a 
rather stiff price for a certain amount of rain, 
but the price is low if his system will give results, 
and he advertises that we do not have to pay if the 
rain is not forthcoming within the desired length 
of time. Inasmuch as I know of no better 
authority to turn to than SCIENCE AND INVENTION 
Magazine, I am asking you to tell me what you 

CI 

CI 

Haw TO MAKE 
PRACTICAL RADIO 
RECEIVING SETS 

[Y.C. MANY. 

BUILD 
"Practical" Sets 
For Practical Results 
For the man who wants to select a 
Radio Receiving Set that is practical, 
efficient, tried and tested by time, the 
E. I. Co. Book No. 2 will be invalu- 
able to him. This book contains a 
selection of the best practical Radio 
Hookups on the market today from the 
small but efficient crystal Receiving 
set to the standard Radio and Audio 
frequency hookups so popular today. 
The book gives complete instructions 
on how to build each set, with a wir- 
ing diagram of each circuit. It is pro- 
fusely illustrated and is written in 
plain language so that the instructions 
can be followed quickly and easily. 

PREPAID 
Book No. 2 HOW TO MAKE PRACTICAL 
RADIO RECEIVING SETS, size 5v0 x 
7s/o inches, 48 pages. Profusely illustrated. 
bound in stiff cardboard two-color printed 
cover. Price postpaid 25c. 
You can obtain one of these beaks at your 
local Radio Dealer or by writing direct 
and enclosing 25c to E l.Company 

CONSRAD 
Selling Agents 

233 Fulton St., New York City 

Agents Wanted! 
Salesmen-Distributors 
to use and introduce attachment 
that makes Fords run on 94% 
air. THERMOSTAT on ex- 
haust automatically turns 
down needle valve as engine 
warms exactly as Ford 
Manual says do by hand. 
Blanche Auto Thermo 
An Automatic Carburetor Control 
Makes Fords start easier winter or 
summer-saves half gas and o.1-cats 
frepair 

billa one-half-reduces carbon 
ormation ono -half. Sells on night to 

every Ford owner as easily as giving 
him a $100 bill, because It saves $100 

avery 
10.000 miles. Cadillac now uses 

s standard equipment thermostatic 
carburetor control under Blanche license. You can make Big Money selling 
this wonderful proven device. Experience not necessary. Biancke 
man 

will start you without000 
a month profit 

lease Of your Own that akes you from$260 to $2 
Write for free circulars Now! 

A. C. Biancke & Co. Dept. 62$ kCh c go 

LATEST WHOLESALE 
RADIO CATALOG 

REE Simply send name 
TODAY for big 
48 - page catalog 

of latest radio goods at Wholesale. 
Live dealers and agents wanted. 

STANDARD RADIO CO.. 112 East 13th, Kansas City, Mo. 
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know of this method of rain making. For obvious 
reasons, I must sign a fictitious name. 

JOHN OSBORNE, 
Hood River, Oregon. 

(SCIENCE AND INVENTION Magazine does not be- 
lieve that there is anything practical in Mr. Hat- 
field's rain making system. Perhaps there is some- 
thing behind his theory or secret which he has 
never divulged. It would seem from the towers 
that he erects, that he tries to precipitate the 
rainfall by chemical means, but practically his 
system is entirely inadequate. In this contention 
we are upheld by the Weather Bureau of the 
United States Department of Agriculture. Mr. H. 
B. Hersey, Meteorologist of the Agriculture De- 
partment, writes in part: 

. . . As far as I can learn he (Hatfield) 
will never guarantee any rain whatever or post 
a forfeit to be paid in case no rain falls in the 
allotted time. He simply makes a contract to 
"produce" a certain amount of rain within a 
specified time and to be paid a certain amount 
of money in case the specified amount of rain 
falls. If the rain does not appear he gets no pay 
but-he does not lose anything except his time 
which is quite negligible. 

"As far as I know his contracts always cover 
quite a period of time, usually several weeks or 
even months, and the amount of rain to be pro- 
duced is no more than could be reasonably ex- 
pected in that period. With that arrangement 
he should win in many cases and as he does not 
pay any forfeit for failure it is a case of `heads I 
win, tails you lose.' 

"He got a contract with some people up in the 
Fresno region last spring with quite a long period 
of time to `produce' the rain. He got just 
enough rain to get inside the contract and got his 
money. At the same time other districts in 
southern California so far away that no one would 
connect him with it got considerably more rain 
titan the region where he was `working.' 

"If he were able to produce rain at will out 
here even in the winter or so called rainy season 
he would not have to be looking for these jobs. 
The great electric power companies and large 
farmers and fruit growers would gladly pay him 
$100,000.00 a year to work for them, yes a million 
a year would readily be raised for him. 

"But no man today can 'produce' rain. The 
forces of nature controlling the phenomena of rain 
and other storms are too vast and mighty to be 
controlled or led by man even with all his 
marvelous modern inventions and discoveries. 
Some day? Possibly, but it is not yet in sight. 

"The Pueblo Indian had his society of 'rain 
makers' who were generally believed in. Other 
tribes, especially in semi -arid regions, have their 
special dances to evoke the favor of the 'Rain 
God' and produce the life giving fluid needed for 
their drought stricken crops. It is strange that 
the `pale faces' have those among them who grasp 
at any straw which gives them hope of rain in 
this beautiful and wonderful country where water 
is really liquid gold?" 

Another letter from Dr. C. F. Marvin, Chief 
of the Weather Bureau, of the U. S. Department 
of Agriculture, relating to Mr. Hatfield's rain mak- 
ing system, is quoted below: 

"A great many schemes for the artificial pro- 
duction of rain have come to the attention of the 
Weather Bureau, but without exception they are 
utterly impracticable; this view is entertained, we 
believe, by all competent authorities, and is fully 
supported by calculations based on the known laws 
of physics and meteorology. No reputable scientist 
who is acquainted with the laws of evaporation 
and condensation and the amounts of energy in- 
volved in the production of rain pretends to offer 
any hope that rain can be artificially produced on 
any worthwhile scale under droughty conditions. 

"Mr. Hatfield has never, so far as we know, 
divulged his secret, but we are morally certain, 
from our knowledge of how rain is produced in 
nature, that his scheme, whatever it may be, is 
utterly inadequate to produce the results he claims 
to have obtained. I wish to say emphatically that 
if any rain has fallen in a region in which, and 
at a time when, any so-called rainmaker has been 
conducting his operations, it is absolutely certain 
that the whole quantity of rain was the result 
entirely of natural and not artificial means. In all 
such cases, so far as examined and checked up, 
the rain was already 'on the snap' and occurred 
wholly independently of anything done by the 
`rainmaker,' it would have taken place just as 
it did had the operator been thousands of miles 
from the locality in question. 

"We regard all artificial rainmaking schemes as 
utterly impracticable, and their advocates as, at 
best, misguided enthusiasts; and money expended 
in furthering such .schemes is just that much 
money wasted and diverted from legitimate uses." 
-Editor.) 

Marconi, also, for the past several years, 
has been laboriously at work and now an- 
nounces the perfection of a system of di- 
rective radio communication. Under exact- 
ing tests, the beam of radio waves, was suc- 
cessfully received at a distance of over 
6,000 miles, between London and Buenos 
Aires. 
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Train at Home For Big Money 

tRADIO! 
Earns College Education 

I entered the maritime 
service of the Radio Cor- 
poration of America and 
served several months on 
board ship. I not only had 
the advantages of visiting 
foreign countries at no 
cost to me but I was also 
able to save enough money 
to pay for my tuition to 
college. G. E. Rogers, 

Troy, N. Y. 

Earns $50 to $83 a Week 
I enjoyed every one of 

your lessens and had no 
trouble whatever. I earn 
$50 to $83 a week beside a 
commission on sales. 

Michael De Marco, 
Boston, Mass. 

Doubles Salary 
I can very easily make 

double the amount of 
money now than before I 
enrolled with you. 

T. Winder. 
Grand Junction, Colo. 

Pay Increases Over $100 
a Month 

I am averaging anywhere 
from $75 to $150 a month 
more than I was making 
before enrolling with you. 
I would not consider $10,- 
000 too much for the 
course. A. N. Long, 

Greensburg, Pa. 

Thousands earning $2,500 to $10,000 a year 
in easy interesting work. You can do it! Let 
me prove it. By E. R. HAAS, 

Director, National Radio Institute. 

Radio just teems with money making opportuni- 
ties. Every Radio set which is sold means profit 
in somebody's pocket. Every broadcasting station 
erected means big pay for Radio Engineers, Radio 
Mechanics, Operators, etc. Thousands are "clean- 
ing up," fortunes are being made almost over- 
night in this fascinating business. Big salaries, 
interesting, easy work, short hours, and a won- 
derful future are offered to ambitious men who 
get into Radio now! 

One of our recent graduates is making over $400 
a month in his own business. Another has in- 
creased his pay $1,300 a year. Still another 
writes, "I made $3,500 in one year working for 
myself." 

Easy to Learn Radio at Home in Spare Time 
Right now Radio is the fastest growing industry 

in the world. Thousands of Certified Radio- 
tricians are wanted to design Radio sets; to 
make new Radio improvements; to manufacture 
Radio equipment and install it; to maintain and 
operate great broadcasting stations and home 
Radio sets; to repair and sell Radio apparatus; 
to operate aboard ships and at land stations. 
Employers write and telegraph us continually, 
seeking to employ our graduates at splendid 
salaries. 

You too can easily and quickly qualify in your 
spare time at home through the help of the Na- 
tional Radio Institute-America's first and biggest 
radio school. No matter how little you know 
about electricity or Radio, we will guarantee to 
prepare you thoroughly for one of the big jobs 
in a few months. One of our recent graduates, 
Bert Roodzant, writes, I now have a license 
and a good job altho' I did not know the dif- 
ference between a volt and an ampere before 
enrolling." 

You Learn by Doing 
All instruments required for practical instruction are fur- 

nished you free of charge. This is the only absolutely 
complete course now being offered which prepares you for 
a Government First Class Commercial License and the 
really "big -pay" jobs in Radio. 

Send for Free Book and Special Offer 
No other field today offers such great opportunities as 

Radio. Take your choice et the wonderful openings every- 
where. Prepare now to step into the most fascinating 
and best paid profession today. Read about the 
opportunities open now-the different kinds of work- 
the salaries paid. Write today for 32 -page book "Rich 
Rewards in Radio" that tells 
how prominent Radio experts oan 
teach you to become a Certified 
Radio-trician in your spare time. 
Important-those who act imme- 
diately will also receive the de- 
tails of our Special Reduced 
Rate. Stall the coupon or write 
a letter Now. 

National Radio Institute 

Dept. 14LA, Washington, D. C. 

$405 in One Month 
I cleared up 8105 in one 

month recently. Not sa 

bad-is it-for a fellow 
who just completed your 
course a short time ago. 

Emmet Welch. 
Peculiar. Mo. 

Triples Salary 
I am earning three time. 

as much as before enroll- 
ing. Arthur Herke. 

Vancouver. B.. C. 

L 
From $15 to $80.00 

A Week 
Before I enrolled I was 

making $15 a week. Now, 
I earn from $2,030 to $1,- 
920 a year. I believe the 
course will be worth at 
least $100,000 to me. 

George A. Adams. 
Tamaqua, Pa. 

NATIONAL RADIO INSTITUTE, Dept. I4LA, 
Washington. D. C. t 

Without obligation send me your book, "Etch 
Rewards in Radio" which tells all about the oppor- 
tunities in Radio, how spare time study at home 
will qualify me quickly as a Certified Radio-trician g 

so I can get one of these splendid positions, and t 
how your Employment Service helps me to secure t 
a big Pay job. 
Name 
Street 
l ily State 

Age 

8HOUR ̀  a PAYS BIG Itelir *150 11+$300 p óg =5 

Start Your Own Money -Making Business 
HB 8 Hour Constant Potential Battery Charging offers you 
big money -making opportunities. HB users easily clear 
$150 to $300 monthly profit. No experience is needed to 
operate an HB outfit. Universal demand for 8 -hour battery 
charging service assures big business for you. Best season 
starting now. 

$35 BRINGS YOU COMPLETE HB OUTFITS 
Only $35 cash puts a complete HB 8 Hour charging outfit 
in your shop, ready to operate. No extras to buy. Your 
big profits easily carry the small monthly payments, letting 
your HB pay for itself as you use it. Big profits right 
from the start. 30 days' free trial on money back ettarantee. 
The lowest priced complete outfit on the market. Write for 
free Bulletin 780, giving complete information. 

HOBART BROS. COMPANY, Box S -I1, TROY, OHIO 

Profits Easily Carry Small Monthly Payments 

Insure your copy reaching you each month. Subscribe to Science & Inven- 
tion-$2.50 a year, Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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The Greatest 
Book on 

RADI 
ever written 

only 

514 pages 
Pocket 

Size 

MORE THAN 100,000 SOLD 
Compiled by HARRY F. DART, E.E. 

Formerly with the Western Electric Co., and 
U. S. Army Instructor of Radio 

Technically edited by F. H. DOANE 

New edition just off the press! The 
greatest book on radio ever written. 
Price only $1. Filled with sound, prac- 
tical, tested information for every radio 
fan, from beginner to hard-boiled owl. 
Written, compiled and edited by radio 
experts of national reputation. 

Every page tells you something use- 
ful. And there are 514 pages! More 
than 150 illustrations and diagrams ! 

You may dip into this I. C. S. Radio 
Handbook at random, or hunt up spe- 
cial information you want, or read it 
right through. Different types of re- 
ceiving and sending hook-ups are ex- 
plained; interesting experiments; defini- 
tions; codes and symbols; technical data 
and thousands of suggestions for get- 
ting more pleasure out of radio. Will 
save you from wasting money on things 
that won't work. 100,000 already sold. 

Send $1 to -day and get this 514 -page 1. C. S. 
Radio Handbook before you spend another 
cent on parts. Money back if not satisfied. 

r- TEAR OUT HERE-.--- 
I INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Box 6174-D, Scranton, Penna. 
I enclose One Dollar. Please send me-post- 
paid-the 514 -page I. C. S. Radio Hand- 
book. It is understood that if I am not 
entirely satisfied I may return this book 
within five dare and you will refund my money. 

Name 

address I 

Check here 1:1 and an $1.50 if you wish the 
de luxe edition, bound in Leathcroid. 

The Famous KON-VER -TER Slide Rule 
This rule instantly adds, subtracts. 
divides, múltipnès, converts frac- 
tions or decimals of an inch. 
Gig es sines, Co -sines. versed 
sines, co -versed sines, tangents. 
co -tangents, secants. co -secants of 
angles directly. Gives square 
roots, squares, cube roots, cubes 
and fifth roots and powers of all 
numbers. Logarithms, co -log- 
arithms, anti -logarithms. Is in 
use throughout the world. About 
6 inches in diameter. Is most 
complete rule of Its kind ever 

made to sell at a popular price. 20 page book of instruc- 
tions and box for each rule. DeLUXE MODEL White 
Ivory Celluloid, $3.00 postpaid. We also handle other 
types of slide rules, engineering handbooks and equipment. 
J. C. Hamilton, 7 Water St., Boston, Mass. Dept. B. 

150 HOME STUDY BOOKS 
Each of these sure pay -raising self-help 
books is a complete course of instruction. 
They cover Electricity, Automobile, Ma- 

chine Shop, Carpentry, Painting, Engineer- 
ing, Railroading, and twenty other trades. 
Full catalogue FREE. A postcard brings yours. 

F. 1. DRAKE & CO., PUBLISHERS 
1009 Michigan Avenue Chime° 
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The 'Alvin ° Death _ 

By JOHN MARTIN LEAHY 
m(ÇontWnued from page 

1. 

the place where they died; for they could 
not have lived in such a temperature. It 
was, therefore, at the same instant when 
these animals perished that the country they 
inhabited was rendered glacial. These events 
must have been sudden, instantaneous, and 
without any gradation.' " 

"How," asked Frontenac, "could any such 
cold have fallen suddenly, instantaneously?" 

"I don't know," replied Livingstone. "I 
believe I can prove that it came in an instant, 
however." 

THE JOURNEY 
"And so I return to my story. I organ- 

ized my expedition, and at last the Mult- 
nomah-that is the name of my schooner- 
cleared Tatoosh and stood away on her 
course. 

"After an uneventful passage-we entered 
the pack just east of Circle Island and in 
latitude 58° 15' S. You will see from this 
that I was indeed headed for the Unknown. 

"There is another great Unknown, stretch- 
ing from Ross Sea eastward to Palmer 
Land; but had I chosen a base there in mov- 
ing Poleward, I would have been converging 
toward the route of Shackleton and Scott 
and that of Amundsen, whereas it was my 
intention to explore from a point as nearly 
opposite as possible. In other words, if I 
could reach the Pole itself, a trail would be 
blazed clear across the Antarctic Continent! 

"Such, I confess, was my ambition. You 
will soon see what came of it. 

"Finally, after twenty-two days in the 
ice, land was sighted in latitude 76-land 
(so we thought then) never seen by human 
eyes before. 

"For six days we coasted along it, kept 
away from the land by the great barrier 
and held up half the time by floes. Then, 
on the seventh day, what appeared to be 
an entrance opened up to the south, and we 
stood for it. 

"An entrance it proved to be, and pretty 
well jammed with ice driven down by the 
northeast breeze. Twice we were held up, 
and once I thought the Multnomah was in 
for a good squeeze. I never saw ice close 
so suddenly as it did. It was fifteen to 
twenty feet high in places. But there is 
no accounting for the movements of ice in 
those seas. Without any cause whatever, so 
far as we could see, a lead opened up, and 
we got through. 

"And now I come to the first of our sur- 
prises. 

"We had soon left the ice behind us. The 
Multnomah was moving through water as 
clear of ice as the Sound out there. I began 
to look about me_ with something like as- 
tonishment. 

"The temperature of the water, we now 
found, had suddenly risen from 31° to 39° 
Fahrenheit. That of the air had not 
changed, it was still 28° below zero. 

"On either side, rose high rounded hills, 
covered with snow, dark volcanic rocks show- 
ing through here and there. These hills 
were closing in before us, and I thought 
our way was barred. But such was not 
the case. The passage, now a narrow one, 
took a sharp turn to the right. And there, 
in the midst of it, appeared an island, rising 
up like a great ruined castle. 

STRANGE THINGS 
"The channel to the right was the larger, 

and we took it. It was, however, no more 
than three hundred feet in width. Soundings 
gave bottom at six fathoms. 
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"It now seemed that we were nearing the 
end-that the channel terminated half a 
mile beyond Castle, as I named the island. 

"But wrong again! It was not the end 
but another turn, this time sharp to the left, 
or to the southward. Again we had deep 
water. No bottom with fifty fathoms out. 
The channel was gradually widening. 

"The Multnomah stood steadily on, the 
chug of her engines echoing and re-echoing 
weirdly from the hills. There was not a 
particle of ice in the water; ice and snow, 
though, covered the hills, coming down to 
the water's edge. As I have mentioned, 
however, here and there dark volcanic rocks 
showed through. 

"Again the Multnomah came to a turn, a 
gentle turn to the left, and in a few minutes 
we were gliding out into a large bay, ex- 
panding to some three miles and stretching 
away to the southward as far as we could 
see. A thin mist arose from the water 
and hung low over it as it moved before 
the wind-in appearance, very much like 
frost -smoke. 

"High rounded hills rose on either side, 
and, to the southward, a jagged range of 
mountains was dimly visible, trending away 
in to the interior as far as the eye could 
reach. And further on, their bases touching, 
two great rounded peaks rose up. 

"The one on the left I named Mount 
Theodore Roosevelt, that on the right Mount 
Woodrow Wilson. 

"The Multnomah stood on, bays and in- 
lets opening as we advanced. Still not a 
particle of ice was anywhere to be seen on 
that wonderful sheet of water - which I 
named Summer Haven. Evidently no glacier 
debouched into it. And this, as we after- 
wards found, was the case. The great 
glaciers of Mount Theodore Roosevelt and 
Mount Woodrow Wilson go westward to 
the sea-a range of hills rising between 
those mountains and Summer Haven. 

"But how to explain this strange scene 
about us? Here, in this terrible ice -bound 
coast, in the midst of hills covered with 
snow and ice, was a sheet of water miles in 
extent and not a particle of ice to be found 
floating anywhere on its surface! 

"Another thermometer reading was taken. 
Temperature at surface of water 44°-a rise 
of thirteen degrees. Temperature of air the 
same-minus 28°. 

"I was, however, already suspecting the 
truth. 

"And then we opened a view behind a 
bluff -like hill, and a few minutes after- 
wards a white column-a half mile from 
the shore, as we subsequently learned, . and 
two miles distant-was seen to suddenly 
shoot into the air, the steam from it as., 
cending to a height of two thousand feet 
or more!" 

The captain looked at us inquiringly. 
"You know, I suppose, what that was, 

gentlemen ?" 
"Geyser," said Darwin Frontenac. 
"Just so; the largest geyser in the world, 

as it proved. It erupts every seventy min- 
utes, sends its columns of boiling water to a 
height of over four hundred feet and plays 
for twenty-five minutes. I called it Hero's 
Fountain. 

"But Hero's Fountain is not the only one. 
In short, we had discovered another Yellow- 
stone-though this Yellowstone of ours was 
by far the most wonderful. 

"Fortune had smiled upon us-though, as 
you will see, discoveries more wonderful 
were to follow. 

OTHER'S WORK 
"But we had done very well, even if this 

were all. Wilkes had discovered that land 
of continental proportions exist in the An- 
tarctic; Ross had discovered the sea that 
bears his name and, a discovery more in- 
teresting than that, the volcano Erebus; 
Nordenskjold had found fossils that proved 
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this terrible land had once been clothed in 
luxuriant vegetation; Shackleton had found 
coal ; Scott, copper in workable quantity ; 

and now here was this discovery of ours. 
"Here were all the secondary volcanic 

phenomena, as I believe the scientists call 
them-hot springs, fumaroles, solfataras, 
mud -volcanoes and geysers! 

"The warmth of the water was now ex- 
plained : they owed that warmth to volcanic 
fires somewhere below. The high tempera- 
ture-it was found to be 51° near the end 
of the Haven-was, however, in no small 
measure due to the narrow and comparative 
shallowness of the entrance, to which I gave 
the name Multnomah Pass. Much of the 
heat was, of course, lost by radiation. Had 
the entrance been wide and deep a different 
story would be told. For the cold water, 
in large quantities, would have been con- 
tinuously replacing the warm, while, as it 
was, the cold water from the sea could get in 
only very slowly as the warm flowed out 
through Multnomah Pass, and that narrow 
channel allowed small escape. 

"A great change was now made in the 
expedition's plans. After landing the dogs 
and stores, the erection of the hut and so 
on, the Multnomah, according to these plans, 
was to make her way back through the 
pack and come again for us the next sum- 
mer. But all that was changed. She would 
winter here in Summer Haven. There were 
no icebergs to go ploughing with the wind. 
The wildest gale could never send floe or 
berg in through Multnomah Pass." 

"Was any vegetation found?" asked Fron- 
tenac, for the captain had paused. 

"Moss, some pretty moss -flowers and a 
few shrubs, and that was all." 

"Ah," I said to myself, "no palm -trees 
yet !" 

"Of course," the discoverer went on, "I 
did not have any illusions. I felt sure that 
the bitterest cold of the bitter Antarctic 
could never freeze this haven over. But I 
well knew that everything else would be 
frozen. There could be no appreciable at- 
mospheric warmth. The winds would carry 
all that away. Even in still weather, it 
would be the same thing. For there would 
be a steady indraught of cold air from the 
frozen waste. 

CHAPTER VI 

THE SECOND DISCOVERY 

"Now for the palm -trees!" I thought. 
And I was right, though it did not come 

at once. 
But he had made even more strange dis- 

coveries. Imagine a sleeper in a bed of 
crystal, his poor wondrous Sleeping Beauty; 
there in that dreamless, awful slumber, a 
slumber terrible as death, unbroken through 
centuries unnumbered, through ages even, 
ages unrecorded ; a sleep never to be broken 
until that day of doom for all things earthly 
or until the foulest of deaths of which the 
captain had spoken overtook her unless, as 
in the fairy tale, there came a prince to 
awake her! 

But I anticipate. 
After a slight pause, Livingstone went on 

with his story: 
"For a time we were very busy. There 

was much to be done, much to explore, de- 
pots to be laid down, before the long An- 
tarctic night closed in on us. 

"And how much different things were to 
be than we had planned-here in this won- 
drous spot ! The erection of the hut was 
begun at once. 

"Of course, in one way, our work, thanks 
to our discovery of Summer Haven, was 
considerably shortened : there was no need 
to land all the stores at once, as otherwise 
would have been the case. 

"After our exploration of the region 
round -about, I turned to the southward. We 
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passed the rising land between Summer 
Haven and Mounts Roosevelt and Wilson, 
passed between those mighty peaks and out 
upon the great glacier beyond. This glacier, 
which I named Washington Glacier, was to 
be seen stretching for mile after mile to the 
southward. 

"There lies our way to the Pole-for a 
long distance at any rate,' I said. 

"Little did I dream that this terrible high- 
way of ice was to direct us to something 
far more wonderful than the Pole! 

"I now turned back and ascended the 
side of Mount Woodrow Wilson to recon- 
noiter the country. Up we went until our 
aneroid told us we stood five thousand feet 
above sea level. From the mountain -top we 
could trace the glacier much further, and it 
ran on as wide as ever. The ranges of 
mountains that flanked it on either side con- 
tinued for a hundred miles or more. 

"Three days later, we set forth from 
Summer :Haven. We made our way up the 
glacier for some seventy miles and laid down 
our first depot in latitude 78° 50'; the hut, 
near the southern extremity of Summer 
Haven, was in latitude 77° 45'. In getting 
those seventy-five miles of southing, our 
sled -meters logged eighty-four miles, so you 
see we had been going pretty straight all the 
time. 

THE SECOND STOP 
"Again we went southward, with supplies 

for our second depot. I determined to push 
on as far as possible. Ten miles or so be- 
yond Depot One, however, we got into a 
crevassed and pressure -twisted region which 
slowed our progress. We got through with 
much trouble and labor, came to the end 
of the glacier, ascended to a broken plateau 
and at last reached latitude 80° 15'-one 
hundred and seventy miles from Summer 
Haven. With this we stopped and we had 
cause for satisfaction. 

"You shall have details, if, when you have 
heard my story, you decided to go and see 
for yourself." 

He smiled at us a little bitterly and with 
a strange sadness. 

"Heaven knows, I should not blame you 
if you think it was all a dream. 

"So we had laid down number two in lati- 
tude 80° 15'. Once more, though the sea- 
son was getting late, we went south; this 
time we pushed on to latitude 82° 10', where 
we put down the third depot. This ended 
our southern work for that year. 

"The sun left us on the 25th of April, 
and we did not see it again until August the 
18th. 

"There is no need to dwell on that long 
Antarctic night. Let us hasten on to the 
southern journey in the spring. 

"We got away on the first of November 
-myself and four men. November 15 
found us at depot three. Before us now lay 
the unknown-tumbled, shaggy mountains on 
every side, five hundred miles between us 
and the Pole. 

"To get through, we had to swing off to 
the left. After a terrible time among 
glaciers, we made the passage of the moun- 
tains and entered a great snowy plain. Here 
at times for miles the surface was as smooth 
as a lawn, and then the dogs-there were 
four sleds and sixty dogs-went on at a 
spanking rate. Then again we would of a 
sudden find ourselves in the terrible sas- 
trugi, and the going was such as to make 
a bishop swear. 

"At latitude 85° we laid down depot five 
and made our second discovery. This dis- 
covery we owe to the geologizing fever of 
Hampden. I should have explained that we 
had left the great plain behind us and were 
once more in the midst of mountains. In 
the spot where we had fixed upon for the 
depot, the mountains rose up no more than 
a mile away on either hand, and the steep 
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sides were remarkably free from snow. The 
rocks lay in strata, showing out black, gray, 
red, green and yellow, and I must say it 
made a very striking picture. 

ANOTHER DISCOVERY 
"Hampden had gone off to one of them in 

search of geological data. After some hours, 
I saw him returning, and at the sight of him 
I stood up and stared. He was coming on 
as fast as his legs could carry him, much 
excited. Indeed, this excitement was so re- 
markable that I caught it too and went out 
to meet him. 

"'Wowee !' was his first word. 
" `Why the wowee ?' I wanted to know. 
"Hampden blew like a whale for some 

moments; when he had recovered his breath 
sufficiently to speak, he said: 

"'A discovery, Captain! The greatest dis- 
covery-yes,' he cried, 'the greatest discov- 
ery in all Antarctic history !' 

"'Lead me to it!' I told him. 
" `Come on !' 

"We went. The others had heard and 
seen and were coming on after us. Even 
some of the dogs had caught the fever. 

"'A gold mine?' I queried. 
" `A gold mine!' echoed Hampden with 

a look of disguest. 'Something more won- 
derful than a gold mine, Captain!' 

"And away he went again, and away I 
went with him. As we proceeded, I tried 
to get some light on this extraordinary dis- 
covery of his, but all I could get out of 
him was : 

" `You'll soon see.' 
"We reached the base of the mountain. 

There were the beautifully colored strata 
directly before us a talus, from which the 
wind had swept almost every trace of snow. 

"Hampden headed straight for this mass 
of debris and started to climb. Without 
a word, I followed him. 

"When he had reached a point about fifty 
feet above the level of the glacier, Hampden 
stopped. Hanging onto a piece of jutting 
stone to keep his balance, he pointed and 
said : 

" `Look at that !' 
"In a moment I was there and saw the 

object. I stared. 
"'What did I tell you, Captain?' cried 

Hampden in triumph. 
"What I saw was a fragment of a col- 

umn; it was the capital, or, to be precise, 
part of one. It was beautifully sculptured 
There were figures of harpies and palm - 
trees upon it. 

Frontenac unwound his long legs, seemed 
to pop out of his chair and then made two 
or three turns before us. 

"Captain Livingstone," he said, "was it 
of those palm -trees that you spoke to that 
witty fool Professor Kelp?" 

"It was not!" 
"Ah !" exclaimed Frontenac. "I am glad 

to hear you say that!" 
The next moment he had sunk into his 

chair again and resumed his attitude of pro- 
found attention. 

"Pray go on, Captain," he said. 
"As for those palm -trees, Mr. Frontenac- 

well, sir," said the captain, "just wait till 
I come to the real ones! 

"However, to return to Hampden's dis- 
covery. 

" `Human beings, Captain l' exclaimed 
Hampden, a tone of awe in his voice. 

A DISCUSSION 
"His hand made a sweep as though to 

point out the forbidding aspect of this 
frozen, terrible land-the utter desolation 
and horror of this solitude that hemmed us 
in. 

"No,' he went on, 'we are not the first 
men here, Captain Livingstone. Who can 
say, though, how many centuries, how many 
ages even, have come and gone since human 
beings moved among these mountains?' 
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"'That carved stone,' and he pointed to 
the harpies -and the palm -trees, 'proves that 
this Continent was inhabited by human be- 
ings before the coming of the great ice - 
sheets. What is a relic of the Neolithic or 
the Paleolithic age to this? It takes us 
back to a time when even the polar regions 
enjoyed a temperate climate-perhaps even 
a tropical one.' 

"Soon the others had come up and were 
staring and expressing their astonishment. 

"Suddenly Hampden thrust a hand toward 
the rocks towering above us. 

"'It came from somewhere up there,' he 
said. 

"'Of course,' I nodded, gazing up and 
wondering what we should find if we went 
up there. 

"We went up. Ascent by the talus was 
too steep and difficult, so we went off to 
the left, made our way up a cañon and so 
out onto the shelf above. And there we 
found the spot from which our capital had 
fallen. Little of the ruin was left, however, 
only a scattered heap of stones and frag- 
ments of two columns. 

"We stayed two days longer in the spot, 
searching about, but we found nothing more. 

"On the third day we left depot five. 
Hampden looked over towards his mountain 
with longing and regret ; if he could have 
followed his own desires, he would have 
remained there exploring all the rest of the 
spring and all summer ! 

"Hampden-poor fellow! My poor com- 
rades! If I could have peered into the 
future! Had such power been vouchsafed 
me-well, all the wealth of Ormus and of 
Ind could never have moved me forward one 
single mile!" 

CHAPTER VII 

As THROUGH A CURTAIN 

"You'll remember that this depot was in 
latitude 85° ; it was in latitude 85° 7', to 
be precise. 

"On December the 5th we reached lati- 
tude 86° 10'. And here I figuratively 
scratched my head. We seemed to be in 
for a tough job. Great mountains barred 
our way to the south. Indeed, mountains 
rose up on every hand, some of the peaks 
majestic and beautiful beyond all words. 

"There to the south, less than three hun- 
dred miles away, lay our goal. But those 
awful mountains rose up between. The 
chance of getting through in that direction 
seemed to me, and to the others, a desperate 
one. Things looked better off to the east, 
though anything but rosy. To try to get 
through in that direction meant that we 
should have to travel many miles without 
gaining a single mile of southing. And, be- 
sides, there was no telling what we might 
find after making our way to the other 
side. 

"We had a council on the matter, and it 
was decided to steer off in that direction. 

"The surface soon became extremely diffi- 
cult. That day we made only six miles. 

"The next day things were no better, but 
we managed to make ten miles. We were 
now at the very base of the range; on the 
morrow would begin the passage. 

"On the afternoon of this same day, the 
8th of December, we saw three enormous 
skua gulls. They circled and wheeled about 
us for a time, and one even alighted a short 
distance off ; and then they flew away toward 
the mountain peaks, went off in that same 
direction in which they had come to us. 

"I must say the sight of those birds 
amazed every man of the party. What were 
they doing down here? Why had they flown 
back across the range? What could there 
be over there beyond those mountains to 
attract gulls? 
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"I thought of Amundsen's surprise at see- 
ing two of these birds (on the opposite side 
of the Pole) in latitude 84°, and of the one 
seen by Scott in latitude 87°, and I confess 
that my surprise became greater than ever. 

"But the gulls were not the only thing 
we found ourselves unable to account for: 
the dogs could be seen gazing away to the 
eastward, up at those mountains, as if some 
sudden and strange message, one not fully 
understood, as it were, had been borne to 
their acute senses. They would erect their 
ears, their eyes would shine brightly and 
eagerly. They thrust up their muzzles to 
sniff the air. 

"'What the devil,' said Thompson, gazing 
up at the mountains and actually beginning 
to sniff the air himself. 

"This was after we had made camp. The 
nearest dog arose at the sound of Thomp- 
son's voice, whined in a strange manner, 
then came over to Thompson, squatted at 
his feet and once more turned his eyes to 
the eastward and once more began his mys- 
terious sniffing. 

"'Something there,' said Thompson, wav- 
ing a hand up toward the heights. 'Some- 
thing queer or the dogs wouldn't be acting 
like this.' 

THE NEXT DAY 

"We were off early the next morning, and 
in a few minutes had begun our ascent. It 
was very difficult work. But we toiled 
steadily. We arrived on a wide ledge which 
ran off to the left, towards what appeared 
to be the entrance to a gap through the 
range. That it was a gap seemed plain 
enough from below; as to how far it ex- 
tended back into the mountains we had had 
no means of knowing-unless we had gone 
forward to reconnoiter. I had felt so con- 
fident, however, of getting through this way, 
that this had not been done. I know it 
should have been done, but it wasn't. 

"There is nothing so trying as suspense. 
And I confess I began to worry. Perhaps, 
after all, we should not have trusted to 
chance. 

"Two hours of hard work brought us to 
the mouth. And, now that we were there, 
we started and didn't know what to make 
of it. 

"'By the great Hercules,' said Thompson, 
'it doesn't go clear through! Look how 
the walls come together and how the peaks 
on either side end by hugging each other.' 

"Thompson, indeed, had given no bad de- 
scription of the prospect. 

"At this instant, however, one of the dogs 
broke into sharp whining. His look I found 
fixed, it seemed, high up on the rocky mass 
on our right. 

"Before I could turn my look up there, 
Hampden cried out : 

"'Oh, Lord, look at that!' 
"I am afraid that, as I looked up, I ex- 

claimed and took a step or two backward 
and crouched as though to shield myself. 
There was something driving down out of 
the heavens and directly toward us. At that 
moment, my startled senses could not give 
the object its true size or shape; it seemed 
of monstrous size, and certainly it was driv- 
ing down upon us with the speed of an ar- 
row. It dropped. 

"Had one of those winged devils in Doré's 
pictures for Dante's Inferno launched him- 
self down at us in this fashion from off that 
icy cliff, the sight of him could scarcely have 
been more startling and astonishing. 

THE BIRD 
"The apparition was so sudden and un- 

expected-no wonder our senses played us 
tricks ; no wonder they magnified, distorted ; 
no wonder they made the thing monstrous. 
Suddenly a great pinion shot out from 
either side of the driving object, and the 
next moment, with a dull rustling that was 

C i;" 

TWO cars for 
the Price of 

ONE 
e 

The 
RUCK - 
STELL 
AXLE 
enables 
you to 
climb prac- 
tically all 
hillaon"high"; 
go through 
heavy, muddy roads; speed 
along level high- 
ways. Provides 
TWO NOISELESS 
HIGH SPEEDS.10,000 
Dealers in light cars 
and trucks now know 
about it. See yours, or 
write at once for Free 
Circular, Prices, etc. Ad- 
dress Dept. 62-A 
RI!CKSTELL SALES & MFG. CO. 
New York City Kansas City, Me. 

San Francisco, Cal. 

I This coupon good for Free Demon- I 
atration of the Ruckatell Axle at near- 
est Dealer, or for Free Circular giving 
full particulars. 62 A 

Name 
u 

Address 

I 
I 
I 

Make of car or truck 
L a 

YOU TOO CAN PLAY THE 

HAWAIIAN GUITAR 
JUST AS THE HAWAIIANS D 

PLAY ALL TIME LATEST HITS, 

[Rif! 
THIS 

f15. 

Special course* on Vio. 
Its, Tenor -Banjo, Ban- 
jo -Ukulele and Ukulele 

O 

ONLY 4 \\ 
MOTIONS 
used in playing 
the fascinating 
Hawaiian Gui- '- tar. Our native , 
Hawaiian instruc- ' tors teach you to master them quickly. Pictures show how. Everything explained clearly. 
PLAY IN HALF HOUR After you get the 4 easy mo- 
tions you can play harmonious 
chords with very little practice. 
40,000 students have learned to 
play in this easy, pleasant way. EASY LESSONS 
The 62 printed lessons with a great 
many pictures make it easy to learn quickly. You don't have to know 
how to read notes. No previous mus - 

You 
learn to play any kind of m 

knowledge 
usic, and 

pay as you play. FREE GUITAR 
As a special o'er to new students +tut full size, rmen freof charge. 
.at once without red tape or delay. WRITE AT ONCE, 

Sentell 

You ail about the 
once 2 eaºydlessona 

d the free guitar. You havecevery- 
thing to gain. Don't put it otf. A 
c offer and easy terms. 

new spe- 
cialFirst 

Hawaiian Conservatory. 
of Music, inc. 

233 Broadway (Woolworth Bldg., 
Dept.40,New York. N. Y. 

eiar- ..,......_ 

Write 
At Once 

for full particulars about a 
wonderful invention for 
Clight cars and trucks. 

Makes your car or truck 
rbTWO IN ONE by 

combining POWER 
and SPEED, 

heretofore heretofore 
impossible. The 
mere shift of a 
handy lever 
increases 
power ore 

20% more 
speed if 
needed. 
Startling 
perform- 

ance.-% 

Practical information all sex matters. 
Send file today, stamps or 

C coin, for remarkable illus- 
trated catalog. Nothing else BOOK S like it in this country. 

Dept. D, Counsel Service, 257 W. 71st St., New York, N. Y. 

SE 



Science and Invention for November, 1924 

like a roar, a great bird went rushing past, 
barely twenty feet above our heads. 

"It fetched up on the instant, came cir- 
cling back and began to wheel round and 
round above us. 

Look out !' cried Bogardus. 'He's going 
to drop again !' 

"So, indeed, it seemed. And I could have 
sworn that the thing had his eyes fixed on 
me. 

"Thompson had rushed to his sled to get a 
rifle, Hampden to his sled to get the other. 
Save for our knives and axes, these two 
rifles were the only weapons that we had. 
In all likelihood, if we had taken along more 
weapons, my story would have been very 
different. 

"But thus it was that those poor loyal 
comrades of mine were doomed men- 
doomed to the horror in the palm -trees. 

"Only two rifles 1 And we were soon to 
find ourselves in a place where a dozen 
would have been none too many ! 

"I thought the bird was going to drop 
upon me. This might have been only fancy 
on my part, but certainly his looks were 
anything but benevolent. But he changed 
his mind and began to rise. 

"Thompson fired and missed. Miss again. 
Thompson flung forth a savage oath and 
clicked another cartridge into the chamber. 
The bullet went straight to the mark this 
time, and down the great bird tumbled into 
the snow. 

"I was the first to reach it, and it struck 
savagely at me with a vicious beak. The 
next moment, however, it sank inert, and in 
a few seconds the strange creature was dead. 

"Its wing spread was found to be eight 
feet ; it was of a brown color ; and, under 
each wing-mark this well-there was a 
white line 1" 

The explorer look at us with an expres- 
sion I did not understand. 

"Perhaps you wonder why I lay so much 
stress on that white line under the wings." 

"That," Frontenac told him, "is just what 
I was wondering." 

Captain Livingstone drew forth a pocket- 
book, opened it and took out a sheet of note 
paper. 

"This," said he, reaching the paper to 
Frontenac, "is from Shackleton's The Heart 
of the Antarctic. Read it, I think it will 
show why." 

Frontenac already was reading. On look- 
ing up, as he finished, he said : 

"Strange! Very strange !" 
And that was all that he said. But it was 

quite enough to show that Darwin Fron- 
tenac had been greatly impressed. 

A QUOTATION 

Without a word he handed the paper over 
to me. This is what I read, Shackleton's 
entry being for December the 5th : 

"I was still badly snow-blind, so stayed in 
camp whilst Marshall and Adams went on 
to spy out a good route to follow after lunch 
was over. . . The most remarkable thing 
they reported was that as they were walk- 
ing along a bird, brown in color with a 
white line under each wing, flew just over 
their heads and disappeared to the south. 
It is, indeed, strange to hear of such an inci- 
dent in latitude 83° 40' South. They were 
sure it was not a skua gull, which is the 
only bird I could think of that would venture 
down here. . . ." 

I confess I was puzzled not a little. 
"It is true, as I afterwards learned, 

Shackleton (unless I misread him) thought 
the bird was really a skua gull. I think it 
extremely unlikely, however, that the men 
who saw the creature could have been de- 
ceived, especially when it passed 'just over 
their heads.' Supposing the bird Marshall 
and Adams believed was a strange one really. 
was a skua, is the mystery any the less a 
mystery? The fact remains that the bird 
was traveling toward the Pole! 
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IStreet and No 

Sears Roebuck and Co. 
The World's Largest Store owns and operates Broadcasting Station w.L.S. Wavelength 345 Meters.Tune in. 

$180 Offered for Rin 
That's what one of our customer, says. Elite Diamonds are 
so gorgeous and dazzling even experts could not tell them 
from Genuine Diamonds without their experience. Elite 
Gems are nearest approach to Genuine Diamond. Retain their 
brilliancy and outsparkle others because they have same facet 
cutting as genuine diamonds See for yourself their beauty. 

SENT ON APPROVAL -Make Test 
Then DeCldni So sore are we of your delight, we'll send 

Elite Ring on approval. Compare it with a 
genuine diamond. If you or your friends can tell the differ- 
ence send it back, you'll not lose a cent. Rings No. 2 and 3- 
-14B. Golds. all others sterling silver. Latest 1926designe. 

. oiai,r 

FREE CHOICE WITH RING ORDER 

with 7 Elite Gems or Lsterling rtge Emerald Scarf Pin set 
with 11 Elite Gems. But hurry) 
Send No Money aaat aena name. aaareaa, gn. 
wanted. Deposit price shows with 

ring 
money back if not tisfied. pOö°.Your 

ELITE JEWELRY HOUSE 
Dept. 1227, 25 E. JACKSON BLVD.. CHICAGO 

Hotels Start You With 
Salaries up to $3.500 a Year - with gour living 

Hotels, restaurants, clubs, apartments, everywhere need 
trained men and women-salaries to start up to $3,500 a 
year with your living. Over 70,000 high-class positions 

betels oing f theoUnited State000 
a 

s.ear 
are 

Today this iseveryen h 
year 

IRST IN- 
DUSTRY IN AMERICA with over $992,304,960 in new 
hotels being built in 1921-exceeding by $2200,000,000 the 
next largest industry. These new hotels, restaurants. etc.. 
will need over 60,000 trained men and women. 
You can have one of these high-class big -pay positions. with 
luxurious meals and apartment and fascinating work. No 
previous experience necessary. The Lewis Schools guarantee 
to give you the valuable knowledge that it has taken some 
of the most successful hotel men years to obtain-men who 
are now making $6,000 to $60,000 a year. We train you by 
mail in your spare time at honkie with the Lewis Simplified 
Study Plan, and we put you in touch with big opportunities. 
Our students employed, our methods endorsed by leading 
hotel men everywhere. Send today for Free Book. "YOUR 
BIG OPPORTUNITY." showing how we can train you for 
one of these splendid positions in 20 weeks or less, and 
explaining our Money -Back Guarantee. 

LEWIS HOTEL TRAINING SCHOOL 
Room B-3488 Washington, D. C. 

FREE BOOK COUPON 
LEWIS HOTEL TRAINING SCHOOLS. 
Room B-3488, Washington, D. C. 

Send me without obligation the Free Book, 'TOUR 
RIG OPPORTUNITY." 
Name 
Address 
City State 
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How This Man 
Won Success 
As an Electrical Expert 

General Manager of his company at 28 years of agel 
His own boss-owns his home-married and happy and 
prosperous-that's the remarkable success achieved by Wal- 
lace H. Rohrschneider, now General Manager, Secretary and 
Treasurer of the Hustisford Light, Parer and Manufactur- 
ing Company of Hustisford, Wisconsin. 

Mr. Rohrschneider got his start toward his quick and 
brilliant success at School of Engineering of Milwaukee. 
There he received the practical, intensive and specialized 
training that enabled him to make good in a big way. 

Why Don't You Get Into 
This Big Pay Field? 

The same kind of training that put Mr. Rohrschneider 
into the ranks of the highly -paid Electrical Specialists will 
qualify you for brilliant success in this fascinating field of 
unlimited opportunities. Come to America's Greatest In- 
stitution of Electrical Education. Learn by actual practice 
in our big laboratories with their magnificent equipment. 
including motors, dynamos, switchboards, ignition and 
lighting systems, etc. Recognized experts give you personal 
instruction every step of the way. 

Earn Your Way Through 
This Great College 

You can earn money to help defray your expenses while 
you are learning. Our wonderful co-operative plan brings an 
Electrical Career within the reach of every ambitious man. 
Our Free Employment Department secures positions for those 
students who wish to earn part of their expenses. In addi- 
tion, the Department will help you get a good position in 
the Electrical Industry when your training is completed. 

BIG BOOK FREE-mail the coupon today for our big 
new illustrated catalog. Check the course that interests you 
most and we will send you special information. Read about 
the School that trains men for practical and quick success. 
See haw easy It is for you to get the training that will 
enable you to step to a splendid position and a handsome 
income. Mail the coupon right. NOW. No cost or obligation. 

CHLLof ENGINEERING 
f Milwaukee""" 

Dept. S. 1.-1124, 415 Marshall Street. Milwaukee, Wis. 

MAIL COUPON NOW 

SCHOOL OF ENGINEERING OF MILWAUKEE 
Dept. S. 1.-1124, 415 Marshall Street, Milwaukee. Wis. 

I'lease send me without any cost or obligation, full particu- 
lars of the electrical course I have checked and your big 
Free Book telling about your institution and how it will fit 
me for a big position in the electrical field. Also tell me 
about your Earn-While.You-Learn plan. 

(Check courses interested in, and 
be sure to give your education.) 

-School of Practical Electricity -6 months or 1 year course. 
Complete general course, covering entire electrical field. 
-Institute of Electrotechnics-12 to 30 months' course. 
Practical electrical training combined with thorough Acad- 
emic education. 
-College of Electrical Engineering -3 years' course Reg- 
ular collegiate work granting B. S. Degree. 19 High School 
units or diploma from our Institute of Electrotechnics re- 
quired for entrance. 
-Commercial Electrical Engineering -1 year course. Thou- 
sands of Trained Men wanted in this new profession. 11 
High School units or diploma from our Institute of Electro- 
technlcs required for entrance. 
-School of Automotive Electricity -1 year course in Auto- 
motive Electrical Engineering 3 to 6 months. Covers all 
systems of starting, lighting, ignition, and storage batteries 
for automobiles, tractors, air -craft, etc. Intensive practical 
course. 
-Armature Winding and Motor Generator Repair Course - 
3 to 6 months' course. Brief, but intensely practical. lead- 
ing to well -paying positions. 
-Electrical Home -Service Training with laboratory facili- 
ties, for those who cannot come to Milwaukee. 

Name 

Street 

City State 

Age Education 

.rackleton thought the incident a strange 
fe; but, as to the strangest thing of all 

about it, he makes no comment whatever. 
Not a single word elicited by the mysterious 
fact that the bird was flying south! 

"Then there is the skua Scott saw in 
latitude 87°. Scott doesn't even tell us what 
direction the bird took. In fact, he thought 
it was merely following his party. 

"Amundsen was the only one who was 
truly impressed by this mysterious flight. 
Here is what he says." 

The captain handed another paper to 
Frontenac, who, in turn, passed it on to 
me. The note was copied from Amundsen's 
The South Pole. 

"As we were leaving this old friend [tile 
beacon in latitude 84° 261 and setting our 
course as it advised, to our unspeakable 
astonishment two great birds-skua gulls- 
suddenly came flying straight towards us. 
They circled round us once or twice and 
then settled on the beacon. Can anyone 
who reads these lines form an idea of the 
effect this had upon us? It is hardly likely. 
They brought us a message from the living 
world into this realm of death-a message 
of all that was dear to us. I think the 
same thoughts filled us all. They did not 
allow themselves a long rest, these first mes- 
sengers from another _world; they sat still 
a while, no doubt wondering who we were, 
then rose aloft and flew on to the south. 
Mysterious creatures ! they were now exactly 
half -way between Framheim and the Pole, 
and yet they were going farther inland. 
Were they going over to the other side?" 

"Well," the captain said when I had re- 
turned the paper to him, "that was where 
we were-on the other side. And I believe 
it was toward this very region that those 
skua gulls of Amundsen's and that strange 
bird seen by Shackleton's men were flying. 
Where could those creatures have been 
going if it wasn't toward the place there 
beyond the mountains? 

THE PASS 

"We had, all things considered, done a 
good day's work; but we pushed on for 
two miles more before we camped. It was 
bitterly cold, the temperature having fallen 
to 22° below zero. Also there was the heavy 
dampness in the air which made the frost 
even more bitter. 

"The walls had closed in on us, . their 
bases at this place being separated only five 
hundred feet. What was there before us? 
Certainly the eyes could give but little cer- 
tain information in answer to that. Well, 
we should learn on the morrow. And cer- 
tainly, too, the surface here was extremely 
difficult to pass. That night we were awak- 
ened more than once by the booming of the 
glacier. The sound was a deep, unearthly 
thing, and, until one became accustomed to 
it, it gave one a shiver. Something of the 
kind, however, we had heard on some of 
the other glaciers. 

"Once, too, that night the dogs set up a 
sudden, fierce whining and howling that 
brought all of us out of our sleeping -bags 
into the bitter outside air. The dogs kept 
looking up the chasm, but we could dis- 
cover nothing. Thompson declared he saw 
something black and without any particular 
shape, move up in the cut but the others 
thought he must have been deceived. 

"I use the word night, but, of course, that 
word is not, strictly speaking, applicable. 
For here, though hidden by the moutains, 
the sun never set. The place in which we 
were camped was in deep shadow, gloom 
even, but the sunlight shone cold and bright 
on the mighty mountain masses above us. 

"We were up early. It was still bitterly 
cold. I thought of going forward first to 
see for certain what was ahead, instead of 
thus blindly moving on with the dogs and 
sleds ; but at last decided to push on with- 
out further investigation. For some time, 

How to 
Locate Troubles 
In Your Radio 
Set 

When something happens to their Radio 
Set five people out of ten do not know 
what to do. CONSRAD has a book that 
tells you what to look for, just as the 
Auto instruction book tells you how to 
locate troubles in your car. How to test 
the batteries to see if they are fully 
charged, how to trace all leads to and from 
the batteries, how to locate faults in the 
Radio frequency and Audio frequency cir- 
cuits, etc. The book is complete in that 
it takes every step in the modern radio 
receiving sets and outlines what possibly 
might happen to each. 

Contains 52 pages, finely printed, cdnr- 
plete with pictures and charts. Buy a 
copy today for emergency. 

AT ALL RADIO DEALERS 

HOW TO LOCATE 

TROUBLES IN 
YOUR RADIO SET 

The E. I. Company 
Selling Agents 

THE CONSRAD COMPANY 

233 Fulton St., New York City 

FARN PAINTING 

PAPERoHAN6 NG 
Marbling and Graining-Auto Painting 
Sign Painting and Show Card Writing 

Learn by actual work-in a few weeks in the com- plete shops of the Chicago Painting School. No books or lessons-all practical work under com- petent instructora. Working conditions the same as "out on a job." No previous experience or education necessary. Get this practical training in the only Industry Endorsed School. Established since 1901. 

Earn $10 to $20 a Day 
Be an expert and get the big money. Make $10 to $20 a day or go in business for yourself and make 

$5000 to $10,000 a year. Painters are one of the highest paid trades. Not enough trained men to go 
around. 

Write Today for Free Book 
Take the first step today and send for the big Frey 

Book. Get the facts on this great industry and full details of our practical courses. 
CHICAGO PAINTING SCHOOL 

157 W. Austin Ave., Dept. 1438, Chicago, Ill. 

Get a Handy Binder for your 
SCIENCE AND INVENTION. 
Holds and preserves six issues, 
each of which can be inserted or 
removed at will. Price 65c. Ex- 
perimenter Pub. Co., Inc., Book 
Dept., 53. Park Place, New York. 
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Stain It Any 
Color You Wish 

Small odd pieces of modern furniture add 
greatly to the attractiveness and conven- 
ience of every home. You, yourself, can 
easily make them for your family. There 
is no particular trick to constructing 
porch swings, tables, telephone sets, cabi- 
nets, etc. And the finishing of them is a 
very simple matter if Johnson's Artistic 
Wood Finishes are used. Our method 
involves practically no expense. All you 
need is a little time, a brush, and 

JOHNSON'S 

WOOD DYE 
Johnson's Wood Dye is very easy to ap- 
ply-it goes on easily and quickly, with- 
out a lap or a streak. It penetrates deep- 
ly bringing out the beauty of the grain 
without raising it-dries in 4 hours and 
does not rub off or smudge. Made in 
seventeen beautiful shades. 

FREE -25c Book on 
Wood Finishing 

This Book tells how to finish wood in ar- 
tistic 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. In- 
cludes color card-gives covering capacities, 
etc. Use coupon below. 

S. C. JOHNSON & SON, Dept. 5.1.11, 
Racine, W is., (Canadian Factory-Brantford) 
Please send me free and postpaid your Instruction 

Book on Home Beautifying and Wood Finishing. 

The best dealer in paints here is 

MY NA1fE 

MY ADDRESS 

CITY & STATE 
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almost three hours, the going was terrible. 
We were rising steadily, and the walls were 
now only two hundred feet or so apart. 
The rock masses, towering before us higher 
and higher, were almost free of snow. 
They were masses black and terrible. 

"We were, indeed, making our way into 
one of the most remarkable passes in all 
the world. It was, as Thompson remarked, 
as if some cosmic giant had driven a wedge 
into the rocks and split them asunder. 

"It was a little after three o'clock when 
we passed the highest point, eight thousand 
four hundred feet. The end of the day's 
march, however, found those great walls 
still towering above us. We had descended 
near a thousand feet, though, and had great 
hopes for the morrow. 

THE JOURNEY CONTINUES 

"If we had only known what was be- 
fore us! 

"The actions of the dogs were now a 
greater puzzle than ever. They sniffed the 
air constantly and gazed down the chasm. 
We had much discussion and speculation. 

"We were to learn, and soon at that. 
"I roused the party a little after five and 

by seven o'clock we were pushing on once 
more. This, the great day, was the eleventh 
of December. Despite the hard work of the 
last few days, both men and dogs were in 
fine fettle, and, when the surfaces would 
permit, we went along at a swinging gait. 

"This, unfortunately, was not often or for 
any great stretch; as a whole, the surface 
of the glacier continued miserable for travel. 
It grew worse as the descent grew steeper. 
Consequently the crevasses and pressure - 
waves and ridges gave us more trouble. 
The only consolation was that we were 
going down hill. 

"Another difference we noticed, though at 
the time I thought nothing of it, for atmo- 
spheric changes are anything but unusual in 
that strange land. 

"For some days the air had been clear, 
so clear that it seemed to sparkle like wine. 
But a curious haze was over everything 
now. It seemed to lift or move aside at 
times, then suddenly it would close in again. 
These movements produced changes in the 
appearance of objects that were simply as- 
tonishing. One minute a mountain pass 
would have a certain form, and then, per- 
haps five minutes later, one could scarcely 
believe that he was looking at the same 
object. 

"This haze became thicker as we advanced. 
Indeed, ere long the eye could no longer, 
save for fleeting moments, make out those 
heights on either hand, though the chasm 
walls had now sunk to a comparatively low 
altitude. 

"Height of noon camp five thousand feet. 
Haze thicker and more tricky than ever. 
Thermometer had risen to minus 2° Fahren- 
heit. We pushed on eagerly, wishing the 
haze would lift. But the haze did not lift. 
Instead, we suddenly plunged, as it were, 
into a dense fog. We could not see a 
hundred feet ahead. Had Scylla and Cha- 
rybdis or ten thousand Cyclops been lying 
in wait we would have been none the 
wiser. Yet move on we must, and move 
on we did, literally feeling every foot of 
the way. 

"Those were terrible hours that followed. 
There is no need, however, to dwell on them. 
I shall leave that to the imagination. It 
was trying, dangerous business, this groping 
forward-blindfolded, as it were-into the 
unknown. But I was determined to keep at 
the journey until something brought us to 
an utter standstill, for, if we stopped and 
waited for the fog to lift, we might have 
had to stay there for days. 

"At length we suddenly became aware 
that sounds no longer came back in echoes. 
What had become of the chasm walls? Had 

Your Choice 
75c a Week 

No matter what your occupation, one of the 
home study sets listed below will quickly fit you 
for a better job and bigger pay. Any set you select 
will be sent for seven days' examination, and if 
you decide to buy you may pay the rock -bottom 
price at the rate of only 75c a week. But you must 
act now! The rising cost of paper and binding 
materials won't permit us to continue the present 
low prices much longer. 

These books are the work of recognized author- 
ities. They are written in plain, easily understood 
language, by recognized authorities, and contain 
hundreds of photographs, diagrams, tables, etc., 
that make difficult points as simple as A.B.C. 
Handsomely and durably bound in half or full 
morocco leather (except as noted), and stamped 
in gold. 

Pay -Raising Books 
At Greatly Reduced Prices 

Business Management, 8 vol., 2500 pages, 1000 pic- 
tures. Was $52.50 Now $20.80 

Carpentry and Contracting, 5 volumes, 2138 pages, 
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Civil Engineering, 9 volumes, 3900 pages, 3000 pic- 
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Electrical Engineering, 8 volumes, 3800 pages, 2600 
pictures. Was $60.00 Now 29.80 

Automobile Engineering, 6 volumes, 2600 pages, 
2000 pictures. Was $45.50 Now 21.80 

Machine Shop Practice, 6 volumes, 2300 pages, 
2500 pictures. Was $45.00 Now 21.80 

Steam and Gas Engineering, 7 volumes, 3300 pages, 
2500 pictures. Was $52.50 Now 24.80 

Law and Practice (with reading course), 13 vol- 
umes, 6000 pages, illustrated. Was $97.50.Now 49.80 

Fire Prevention and Insurance, 4 vols., 1500 pages, 
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Telephony and Telegraphy, 4 volumes, 1728 pages, 
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Drawing, 4 volumes, 1578 pages, 1000 pictures, 
blue prints, etc. Was $30.00 Now 14.80 

Send No Money 
Shipped for 7 Days' Trial 

Yes, we'll gladly ship any set right to your home or office 
upon your simple request. Pay only shipping charges when 
the books arrive. Don't send a penny until after you have 
used them seven days, then remit only $2.80 or return them 
at our expense. Pay balance at the rate of $3.00 a month 
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Act now-while these splendid books are being offered 
at 20% to 50% less than regular prices. This offer is 
open to every person within the boundaries of the U. S. 
and Canada. Grasp your opportunity-fill in and mail the 
coupon now. 

American Technical Society Dept. X-825, Chicago 

American Technical Society, Dept. X-825, Chicago, U.S.A. 
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MEN 
WANTED 

WE TRAIN YOU 
AND START YOU 

EARNING 
We want men to learn the Auto and Garage 

Business. Right now there are more calls for 
Greer Trained automobile men than we can 
supply. In 8 weeks we will make YOU an 
Auto or Garage expert and get you a job. You 
can be either an expert Auto, Truck or Tractor 
Repairman-Shop or Garage Manager-Sales- 
man-Machine Shop Man-Battery Man-Tire 
Vulcanizer and Repair Man-Welder-Chauf- 
feur-Electrician-anything you want to be in 
the Automobile, Garage or Accessory business. 
We train you and start you earning. Mail the 
coupon today for Free Book and Special Offer. 

WE HELP YOU 
GO INTO BUSINESS FOR YOURSELF 

18 months ago one of our graduates started 
in business for himself with a capital of $400. 
Today his business is worth $30,000. Another 
graduate now averages $400 to $500 per month 
profit after 8 months in business. Another has 
retired-independent at 40-his 8th year out 
of our shops. Out of more than 40,000 men we 
have trained, over 30,000 are now in business for 
themselves. You, too, can do what these men 
have done. Let us train you and help you get 
started in business for yourself. You can at 
least double your present earnings. 

EARN WHILE YOU LEARN 
We offer you a chance to earn while you learn. Our 

FREE EMPLOYM19NT DEPARTMENT has secured 
thousands of part time jobs for men who have learned 
the Auto Business in the big Greer Shops. This is a 
wonderful opportun lty for you. See it and seize it. 
Mail the coupon to nie today for complete offer. 

RAILROAD FARE PAID 
TO CHICAGO 

Here's your chance to come to Chicago-the great Auto 
Sales, Garage and Shop center. Over 40 Sales Agencies 
near the big Greer shops. Hundreds more throughout 

the city. Over 5000 garages and repair 
shops. I allow railroad fare to Chicago 
and end you a home. The coupon brings 
complete offer. 

FREE 
This big AUTO BOOK 

FREE to those who 
mail the coupon below. 
Many pages and pictures 
on Automobiles and Shop 
Training. Get it today- 
and study my Big Special 
Offer. 

MAIL THIS TODAY 
ERWIN GREER, President, 

Greer College of Automotive Engineering, 
2024 S. Wabash Ave., Dept. 2503, Chicago, Ill. 

Please send me FREE Book "How to Succeed 
in the Auto & Tractor Business" and Special 
Training Offer. This request does not obligate 
me in any way. 
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we at last issued from that great cañon. 
Where were we? 

EXPLORATIONS 
"Thompson went off to the right, Hamp- 

den to the left. The aneroid gave us an alti- 
tude of four thousand two hundred feet. 
Since the noon halt, we had descended 
nearly a thousand feet. The temperature 
had risen to 6° Fahrenheit. At last, in 
about twenty minutes, Thompson returned. 
Nothing, he reported, but snow and ice and 
fog in that direction'. A few minutes, and 
Hampden came back with the report that 
he had bumped into a granite wall. 

"So on we went once more. I was fore- 
runner-foregroper, rather, for that was 
what I was doing. Suddenly the fog thinned. 
I thought I even caught a glimpse of blue 
sky. Then the vapor closed in once more, 
denser it seemed than ever. Five minutes, 
and again the fog thinned out. This time 
there was no mistake: I did catch a glimpse 
of blue sky. But almost instantaneously the 
blue was blotted out, and once more I was 
groping my way on through gray darkness. 

"How long it was I do not know. Per- 
haps it was no more than five minutes ; 

perhaps twenty. Suddenly, however, the fog 
thinned, and the next moment I stepped out 
of it, as through a curtain, and stood in 
bright sunshine. Before my eyes a view 
the like of which no discoverer ever set 
eyes upon, greeted me. 

"I am not, I believe, in any sense of the 
word, nervous or excitable. But it was all 
I could do to keep from crying out at 
what I saw. The next moment, however, 
a thought came that sobered me, at the 
same time filling my mind with a doubt 
that was simply terrible. Was it all only a 
mirage or a dream? 

"So I said nothing, just stood there and 
gazed and waited for the others to come. 

"Hampden was the first. As he stepped 
out into the sunlight and saw it, he started, 
fetched up and stared like a man trans- 
ported to a sight of fairyland. Then he 
gave a loud shout or cry-I don't know 
which it was, perhaps it was both-that 
brought the others to our sides as fast as 
they could come. 

(To be continued next month) 
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1. ALMOST 1 Glucose is now being made 
by heating starch with a trifling amount of 
acid. Ironing gives the heat and if the 
starch is sour approaches this sugar trans- 
formation and it is possible that sugar may 
be formed in ironing. 

2. One of the most popular and widely ad- 
vertised gasoline treaters consists of a mix- 
ture of nitrobenzene (oil of mirbane) and 
coal tar naphtha. Kerosene or creosote oil 
is sometimes used instead of the naphtha. 
The carbon deposits in the cylinders are 
supposed to be removed by the nitrobenzene. 
Aniline is also used. 

3. Usually, coal which produces red or 
brown ashes will clinker more readily than 
will the coal which produces white ashes. 
The brown or red color is due to iron and 
the white color is due to alumina (aluminum 
oxide) which melts at a much higher tem- 
perature than the iron or red ashes. 

4. No, water glass is not an adulterant. 
It actually helps laundry soaps to perform 
their detergent duties. Many soap makers 
caution against laundry soaps which con- 
tain water glass to boost their own product. 

5. A near arsenic famine threatens to 
limit agricultural growth which is promoted S'' 
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and other latest refinements. Two stages tuned 
radio frequency amplification, detector and two stages 
audio frequency amplification. 
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3 -tube loud speaker outfit, 129.50. Write 
for latest bulletins, testimony of users 
proving coast to coast reception, and 
special offer. Agents. llealers!-get our 
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MIDWEST RADIO CORPORATION 
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Electrical Course for men of ambi- 
tion and limited time 
Over 9000 men trained. 

Condensed course in Theoretical and Practical Elec- 
trical including Engineering close- 
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subjects of Mathematics and Mechanical Drawing 
taught by experts. Students construct motors- install 
wiring, test electrical machinery. Course complete 

In One Year 
Established In 1893. Prepare for your 
profession in the most interesting city 
in the world. Free catalog. 

BLISS ELECTRICAL SCHOOL 
106 Takoma Ave.. Washington. D. C. 

BLAN CAttTRDGE PISTOL 
Protection agaiaat Baratura. 

I 
Tra,npa. et Daga 

PRICES /gym a l . 50ce 
,si 

.\ 
Well mega and ef. 

elective; modelled ors 
latest type of Revolver appearance alone is 
enough to scare a burg- 
lar. When loaded it Meg teas effective as a real 
gevolver without dengertelife. It takes eypd 
Ord .23 Cal. Blank Cartridges obtainable every- 
where. Price 5Oc. Superior quality $1.00 post. 
paid. Blank Cartridges, by express. Soc per 300. 

JOHNSON SMITH S CO. Dept. 17G Raclns.wia, 

You've heard 
your neighbor praise this 

Wonderful weekly magazine 
that3million people read. Unbias- 

ed digest of national and world affairs. 
Chock full of the kind of reading you want, Sci- ence, polities, travel, fun, Question box, books, health, home, radio -entertainment end instruction for all. Send 15e (coin or stamps) today for this big paper on trial 13 weeks, orIl for 1 year (52 issuer.). PATHFINDER. 566 Langdon Sta.. Washington. D.C. 

pKEMA°p O$ SHIRTS 
our factory 

Dtoirectirolnwearer. 

Easily Bold. Over one million sat- 
isfied wearers. No capital orexperience 

required. Largesteadyincome. Many earn 
$100. to $150. weekly. Territorynow being 

allotted. Write For Free Samples. 
MADISON MILLS MFRS., 56211'way.Newyork 
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by Paris green, a compound including cop- 
per, vinegar and arsenic and which is used 
as an insecticide. Copper carbonate or cop- 
per "rust" which is frequently seen on cop- 
per lightning rods, gutter spouts, etc., bids 
fair to replace Paris green. 

6. Fanatics say deadly carbon monoxide 
gas is present in tobacco smoke. Less than 
.01 per cent. of carbon monoxide gas was 
found in the air in a room in which there 
was so much tobacco smoke that the smok- 
ers had difficulty in seeing. A "smoke" is 
a better fireman than man, for thousands of 
dollars go up the chimney a year in carbon 
monoxide waste, yet a "smoke" is practi- 
cally a complete combustion process. 

7. Bleaching powder is made from lime 
and chlorine gas. If the lime contains much 
iron or manganese compounds, there will 
likely be a chemical reaction in the can 
which releases oxygen gas and causes tops 
to be blown from the bleaching powder 
cans held in storage. In making the bleach- 
ing powder, chemical analysis informs the 
manufacturers which lime to use. 

8. Artificial frost on glass or mirrors is 
made by making a strong hot solution of 
Epsom salts, or magnesium sulphate as it 
is called, and sopping this upon the glass. 
Crystallization will soon set in and produce 
a beautiful frost like appearance. 

9. Chemists have a funny way of remem- 
bering long chemical names. They make 
a mental picture of it and say it. For in- 
stance three six -sided rings shown here is 
the picture of anthracene, which is a very 
simple compound to remember in itself. Two 
rings of six sides each is napthalene-known 
to you as moth balls. 

10. No, ocean cables are not pure lead. 
It has been found that 99 per cent. lead 
and 1 per cent. antimony-latter combined 
with sulphides is the stuff that makes red rub- 
ber, produces an alloy which has better 
properties than pure lead. It is the little 
things such as 1 per cent. that make a differ- 
ence in this world. 

11. A recently invented "gasified" ice 
cream (Heathized) has carbon dioxide gas 
contained in it. This is the same gas in 
our soda water, our exhaled breath, and 
from our furnaces. It develops the flavor, 
makes the cream more stable as to melting, 
and actually exerts a sterilization of the 
other ingredients. 

12. Silicon which we use in radio de- 
tectors is not a mineral, for it is not found 
in nature as it is. It is produced from pure 
sand, which is silicon dioxide or silica, from 
which the "dioxide" or oxygen has been 
abstracted in the electric furnace, leaving the 
element silicon behind. 

A record for long distance communica- 
tion by radio between a ship at sea and a 
shore station was made recently by the Fed- 
eral Telegraph Company's beach station. 
The station exchanged messages with the 
Oceanic lines, Ventt4ra, then 6,285 miles 
southwest of San Francisco. 

,m<umrmmmm,,,am,rnmrtunummtultummumumummln.11illurmumaorttrumullt 

WANTED!!! RADIO ARTICLES 

WE want descriptions of new radio 
ideas which you have worked out 

in practice. Take photographs of the 
important parts and make pencil or 
pen and ink sketches of the hook-ups 
or mechanical details, et cetera. We 
are particularly desirous of obtaining 
new hook-ups and descriptions of 
single tube sets, reflex and other types 
which have proven satisfactory.- 

Editor. 

F 
EEwith this 

BIG 3 FT. 
TELESCOPE 

Yes-absolutely free! This substantial 
leatherette covered Carrying Case com- 
plete with strap, free with "Wonder Tele- 
scope. Case measures 12 inches long, 2 

inches in diameter. 
Everybody wants a telescope. Here's 
one that will show you people and 
objects a long way off just like they 
were close. See things miles away on 

land and sea. See moon and stars as never 
before. 

Over 3 ft. long in 5 Sections 
This big telescope opens out over 
3 ft. long and measures 12 inches 
when closed. Just think of a 
big telescope over a yard 
long! It is brass bound and 
has powerful chromatic 
lenses. Have barrels of 
fun entertaining your 
friends day and night. 
Send now-be first in 
your neighborhood to 
have the big 
"Wonder" achro- 
matic Telescope 
and FREE carry- 
ing case. 

The "Wonder" Telescope 
gives new pleasures to home, 
farm, camp, travel, sport. 

Needed by Farmers to 
count stock, inspect fences 
and see persons in dis- 
tant fields. Used by 
Auto Tourists, Boy 
Scouts, Sailors, etc. 
Biggest telescope 
value ever of- 
fered. Get the 
genuine"Won- 
der" Tele- 
scope from 
Ferry $ Co. 
Read o u r special 
offer. 
c 

1924 

737 

ALL 

Delighted! 

"I am delighted 
with the "Won- 

der" telescope. 
Today I have 

been watching sub- 
marines 3 miles off 

the coast." - Philip 
Brush, Beverly. Mass. 

"The telescope I received 
ast month is very fine. 

I live on a bluff and can 
see across the Mississippi 3 

miles and see people fishing."- 
M. L. Thorn, St. Louis, Mo. 

'I am nearly 80 years old and if 
, could not get another would not 

take $10.00 for it."-A. R. Walker, 
Dayton, Ohio. I have had my "Won- 

der" Telescope 6 months. I can tell 
time on the church clock 5 miles away." 

-Edw. Foster. Baltimore, Md. "Could 
tell color of aeroplane 4 miles away."-Mrs. 

L. M. Yarbrough, Stringer, Mass. "I am very 
much pleased with telescope. I saw a Light 

House 18 miles away."-Clyde Seri bner, Taunton, 
Mass. "Far above my expectations. Can see men 

working 7 miles away."-S. M. Gearhart, Bolan, 
Iowa. I could see a wind -mill on a farm across a lake 

more than 4 miles away. I am much pleased."-Ray- 
mond Cosanova, Hudson, Wis. The "Wonder" Tele- 

scope makes a "hit" everywhere. Send for yours today on 
our big FREE offer. 

Because of a fortu- 
nate purchase from a 
large European 
manufacturer we are 

offering you this big bargain. 
Send only your name and address 
and we will send the "Wonder" 
3 ft. achromatic Telescope and 

FREE Carrying Case by Parcel Post. On arrival pay Postman only 
$1.85 plus a few pennies postage. Satisfaction guaranteed or money 
refunded. Order today while the supply lasts. 

FERRY & CO., 3224 N. Halsted St., Dept. 1258, Chicago, Ill 

Send No 
Money 

Mail this coupon now for 3 ft. Telescope 
and FREE Carrying Case 

FERRY & CO., 3224 N. Halsted St., Dept. 1258, Chicago, Ill. 

Send me 3 ft. "Won- 
der" der" Telescope and 
Free Carrying Case. 
On arrival I will de - 

Iposit $1.85, plus post- 
age, with postman. 

IIf I am not satisfied 
you will refund my L°_y--- City--s--_-- State 

Name 

Address 

ON ONE TUBE 
BIG FREE BOOKLET tells the story. California users 
of CROSS COUNTRY CIRCUIT hear Atlantic Coast, 
Canada, Cuba, Mexico and Hawaii. Atlantic Coast users 
hear England to California. Our new plan makes this 
set easiest and cheapest to build. One hour puts in 
operation. One tuning control. No soldering. Any 
novice can do it. BIG BOOKLET FREE or complete 
incGmetUms for 25c stamps or coin. 
VESCO RADIO CO. Box 51.117 Oakland. Calif. 

PIMPLES 
CA N BE CURED. If you .suffer from pimples, acne, black- 
heads, brown spots or eruptions I want to send you my 
simple home treatment under plain wrapper. It gave me a 
soft, velvety, smooth and radiant complexion, and cures 
thousands of men and women, after everything else failed 
Simply send name for generous 10 day free trial offer of 
my secret home treatment. 
W. H. WARREN, 563 Gateway Sta., Kansas City, Mo. 

RADIO WONDER -3000 miles regular range of the 
famous one tube (Drycell) Hummer Set. Inexpensive, 
simple, and easy to build. All users of this circuit 
report excellent results. Complete Hummer diagram, list 
of parts, full size panel layout, instructions etc. post- 
paid only 50e. Order now from me, the originator of 
the Rummer Circuit, and be another satisfied Hummer 
Fan. 

JAMES B. TARKINGTON-Box 120 
Eminence - - Kentucky 

I 

I 

' 

I 
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PRACTICAL ELECTRICAL 
EDUCATION Learn by the 

thorough approved 
scientific methods which our nineteen 
years of specializing enable us to givi 
you. A.C. and D.C. Armature Wind- 
ing, Wiring and Testing. Practical 
Electricity, Drafting, Electrotechnics, 
Commercial Electrical Engineering. 
Electrical Engineering with B. S. De- 
gree. "Earn While You Learn." Radio 
Broadcasting W. S. O. E. Every Day. 

Term opening Nov. 10th and Jan, 5th. Write for 72 -Page 
Illustrated Catalog. It's Free. 31ention Age, Education 
and Course interested in. Also see our ad on pace 708. 

SCHOILof Milwaukee 
415 Marshall St., Dept. S.I.-1124A, Milwaukee, Wis. 

MODEL SLIDE VALVE MARINE 
ENGINE- 

Vs" bore, $12.75, or %" bore, $15.75 
You will probably wish to make your 
own model boat hull, but what about 
your prover "nit) We are builders of 
working model engines and boilers of 
many types. We can supply you with a 
power unit that 'mill meet the require- 
ments of your particular model boat. 
Boller, Ship and Naval fittings. Special 
work. Lorca illustrated catalogue. 20e. 

BATHE MFG. CO. 
Dent. 2, 5214 Woodland Ave., Phila., Pa. 

WHY NOT IMPROVE YOUR 
PERSONAL APPEARANCE? 

Send for booklet showing photos of Men 
with and without the (PERFECT LEG roams) for BOW LEGS and KNOCK- 
KNEES. Also BRACES, for children for 
l'ERMANENT CURE. 
Perfect Sales Co.. 140 N. Mayfield Ave., 
Dept. 50 Chicago. III. 
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The Latest in 
Experimental 

Radi© 

500 
Outfits in 

One 

MEET THE HOOK-UP BOARD 
Mr. H. Gernsback's newest idea for the radio experimenter. With this 

Hook-up board you can hook up any and every reflex circuit in existence, 
as well as many other circuits. 

By means of the new CLIP LEADS and TIP LEADS, instantaneous 
connections can be made or broken. You will want to know all about it,- 
every little detail. The days of tedious connections by old fashioned wires 
and binding posts are past,-thanks to the Hook-up board. 

Featured in the November issue of THE EXPERIMENTER. 

The "EXPERIMENTER" Comes Back 
WHEN the ELECTRICAL EXPERIMENTER started in 

1913, wireless, as Radio was then called, was 
young. The ELECTRICAL EXPERIMENTER at that 
time was the foremost exponent of wireless, 

but wireless was in its infancy and did not have a large 
following. Electrical subjects, plus 'wireless, were not 
sufficient to build up a large circulation, hence the ELECTRI- 

CAL EXPERIMENTER in 1920 changed its name to PRACTICAL 

ELECTRICS. 

In the meanwhile, about 1919, radio had become a big 
thing, and a separate magazine, now known as RADIO NEWS, 

was found necessary, as it was impossible to do all of the 
radio subjects justice in a magazine covering every phase 
of scientic progress. 

When PRACTICAL ELECTRICS was started three years ago, 
I had hoped that there would be enough readers interested 
in electrical subjects only, but this hope was not fulfilled. 
PRACTICAL ELECTRICS never published more than 60,000 
copies. 

During the past six years, I have been deluged with 
letters from admirers of the old ELECTRICAL EXPERIMENTER. 

Many of my former readers deplored the fact that the 
ELECTRICAL EXPERIMENTER was no more. I have given the 
matter very long and serious thought of late and decided 
to bring back the old ELECTRICAL EXPERIMENTER, not only 
as it was at its best, but infinitely better. That is why, 
beginning with the November issue, PRACTICAL ELECTRICS 

becomes THE EXPERIMENTER. 

Those of you readers who remember the ELECTRICAL 

EXPERIMENTER, I know, will be delighted with the new 

magazine. There will be only three subjects, ELECTRI- 
CITY-RADIO-CHEMISTRY. 90% of the magazine 
will be devoted to experiments. The radio section, by 
the way, will be a brand new kind of radio, entitled 
"Experimental Radio." 

There will be nothing but experiments written by the 
foremost writers. Here are a few of the radio experi- 
mental articles that appear in the November issue: 

Single Tube Reflex Experiments Clyde J. Fitch 
Converting the Single Circuit Tuner A. P. Peck 
The Simpledyne Circuit Aurelio L. Fernandez 
Radio Frequency Circuits W. L. Pearce 
Single Control Receivers Marius Logan 
Loop Aerial Elvin Tilton 
Reaching Out with a Crystal Detector, 

John Underhill House 

There will also be a monthly editorial written by myself 
giving pointers on experimental work. Having been ex- 
perimenting for some 20 years, it is my humble opinion 
that I am qualified to speak with authority on the subject. 

The new EXPERIMENTER will be a huge improvement 
over the old PRACTICAL ELECTRICS: Better and more illus- 
trations, more text, more pages. It has the sort of read- 
ing matter that every wide-awake experimenter craves for. 

It also has a new eight -page roto -gravure section. In 
short, the magazine is new and better from start to finish. 
Look over your first copy, and I am sure it will convince 
you that the old EXPERIMENTER really has come back. 

H. GERNSBACK, Editor. 
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Sold On All Newsstands 25 cents the Copy 
Subscriptions 

$2.50 the Year. Foreign 50 cents Extra 
GERMOTT PUBLISHING CO., Inc. 53 Park Place, New York City 
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RADIO'S GREATEST MAGAZINE 

1 st 
In Every Department 

1st-In Size 
The reader of RADIO NEWS gets more material, more 
editorial matter and more advertising presentations 
than any other radio magazine. It carries more columns 
of reading matter than any competitive radio publi- 
cation. 

1st-In Circulation 
The distribution of the . November Issue of RADIO 
NEWS was 400,000 copies. A gigantic number of 
books. This tremendous output of copies of RADIO 
NEWS is far more than double the output of any other 
Radio Publication. RADIO NEWS is far and away the 
first in circulation. 

1st --In Advertising 
RADIO 1N I s carries more than twice as much adver- 
tising as any other Radio Magazine. The total num- 
ber of lines of advertising carried in the November 
issue is 63,095. There is not a consistent Radio 
Advertiser of prominence that does not use RADIO 
NEWS. When you are looking for place to buy Radio 
equipment read the advertising pages of RADIO NEWS. 

1st-Editorially 
There never was a question raised by anyone familiar 
with radio publications to dispute the fact that RADIO 
NEws carries more editorial matter than any other 
Radio Magazine. There is no vital invention or devel- 
opment in radio that is not sooner or later in the pages 
of RADIO NEWS, and RADIO NEWS in the majority of 
cases is first in presenting to the public the modern 
developments in Radio. 

RADIO NEWS was first in placing before the radio public 
the revolutionary development of the SOLODYNE, 
the tube that needs no "B" batteries. RADIO NEWS was 
first in the introduction of the CRYSTODYNE, the 
oscillating crystal detector. Every RADIO NEWS reader 
can be certain that there will be no vital development 
in Radio that will not be in the pages of RADIO NEWS. 

V 

[RADIÖ 
. 

RADIO'S 
GREATEST MAGAZINE 

APPROVED 
RADIO NEWS 

LABORATORY 

RADIO NEWS was first in the 
introduction of the labora- 
tory testing of advertised 
products for radio magazines. 
The product that bears the 
above stamp of approval has 
been thoroughly tested and 
has withstood the exacting 
requirements of one of 
Radio's foremost engineers. 

SOLD ON ALL 
NEWSSTANDS 

25c the Copy 

Published by 
EXPERIMENTER PUBLISHING 

CO., INC. 
53 Park Place New York 
Publishers of RADIO NEWS, SCIENCE & 
INVENTION, THE EXPERIMENTER, and 

MOTOR CAMPER & TOURIST. 
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Opportunity Ad -lets 
YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made 

every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether supplies, 
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the 
month. 

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash should 
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted. 

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted. Adver- 
tisements for the January issue must reach us not later than November 10th. 

The Circulation of Science and Invention is over 150,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, Now 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; cells to 
every auto owner and accessory dealer. For particulars how 
to make big money and tree sample, address Amazon Rubber 
Co., Dept. 601, Philadelphia, Pa. 

Big money and fast sales. Every owner buys gold ini- 
tials for his auto. You charge $1.50; make $1.35. Ten 
orders daily easy. Write for particulars and free samples. 
American Monogram Co. Dept. 71, East Orange, N. J. 

We start you without a dollar. Soaps, Extracts. Perfumes, 
Toilet Goode. Experience unnecessary. Carnation Co., 
Dept. 232, St. Louis. 

Make $25 to 050 week representing Clews' Famous Phila- 
delphia Hosiery, direct from mill-for men, women, children. 
Every pair guaranteed. Prices that win. Free book "How 
to Start" telle the story. George Clow, Company. Desk 27, 
Philadelphia. Pa. 

Only one aale a day means 0200 per month. Five sales, 
$1.000 per month. Marvelous new adding machine. Re- 

tails $15. Work equals $350 machine. Adds, subtracts. 
multiplies, divides automatically. Speedy, accurate, dur- 
able, handsome. Five-year guarantee. Offices, etere., fac- 

tories, 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. 

Earn big money fast applying gold initials to autos. 

Every owner 
and samples free. 

s 
Write quick. Litùogramrofit 

on $1.50 
Co., 

sale-particulars 
Dept. 19 

East Orange. N. J. 

We want Salesmen and Agents. either whole or side line, 

to 
for li 

sell our low 
ve 

booksed radio 
vewires. The E. I. Company, Publishers, 

Excellent 

133 Fulton Street. New York City. 

Earn $10 daily silvering 
d 
mirrors, 

irro s,hpiatingtandOrefinis fur- 
nished. 

chandeliers, 
N. Decie Laboratories, 1133 Broadway. New York. 

$60-$200 a week. Genuine Gold Letters for store win- 

dows. Easily applied. Free samples. 
B.,Lberal 

offer to 
North Chit general agents. Metallic Letter Co., 441 

Chicago. 

Big money and fast sales. Every owner buyo gold ini- 
tials for his auto. You charge $1.50, make $1.44. 10 

orders 
monogram Co., 

NoJ anon free. World 
Dept.ongramo., 32, Newark, 

Rummage sales make $50.00 daily. Offer wonderful 

values. Veil 
tart 

Street, Chicago. 
ale Distributors." Dept. 

it ion 

Men's Shirts. Easy to sell. Big demand everywhere. 
Make $15.00 daily. Undersell stores. Complete line.. 
Exclusive Manu- 
facturers. 229aW. Vanrns. e Buren. 

es. 
Factory lc 212, Chicago. 

Big Money selling New Household cleaner. Washes and 
dries windows. Sweeps, scrubs, mops. Complete outfit 
less than brooms. Over 100 per cent profit. Harper Brush 
Works, 152 -3rd St.. Fairfield, Iowa. 

Agents-Write for Free Samples. Sell Madison "Better - 
Made' Shirts for large Manufacturer direct to wearer. No 
capital or experience required. Many earn $100 weekly and 
bonus. Madison Mills, 564 Broadway, New York. 

Agents-Make $25.00-5100.00 weekly selling Comet Spray- 
ers and Autowashers to farmers and Autotats. All brass. 
Throws continuous stream. Established 30 years. Particu- 
lars free. Ruiler Co.. Johnstown, Ohio. Box CIT. 

Succeed With Your Own Products-Formulas. Processes. 
Different. Dependable, Profitable. Catalog Free. D. Thaxly 
Co.. Washington, D. C. 

Agents-Pick up $5.40 for few minutes work. Then. if 
-$15 you like, 

Wíte quick"regular" particulars. Pitkin Company.ve 
making 

694 
Pitkin Building. Newark, New York. 

$25.00 a day easy! Rest line of brushes on the market. 
90 varieties, Including famous Auto Fountain Washer. Ex- 
cellent territory available. Write immediately. Philadelphia 
Brush Co., Dept. 26, Vineland, N. J. 

Agents Wanted Full or Part Time to Sell on liberal 
commission new Thermostatic Automatic Carburetor control 
Attachment for Ford cars. Increases mileage 100%. No 
holes to drill. Attached in 2 minutes. Does automatically 
exactly what Ford Manual instructs driver do by hand. 
Cadillac now using Thermostatic Carburetor Control under 
Blancke license. Write at once. A. C. Blancke & Co., 
Dept. 951 E. 002 W. Lake St., Chicago. 

Twelve Dollars starts you in profitable spare or full time 
manufacturing line, sell by mail, get all the profits. No 
canvassing. We furnish everything. Details free. Spicer 
Chemical Co., Box 162S, Joplin. Mo. 

Agents! New 1924 Household Specialty, wonderful seller. 
200 percent profit, sample 25c, lsarticulare [reel Wright 
Specialty Bales Co., 324 Laughlin Bldg., Los Angeles, 
Calif. 

Agents Wanted (Continued) 

District Managers Wanted-Appoint Local Agents for us 
in your locality. No canvassing or delivering. $100.00 
weekly easily made. Commissions advanced. Bob Russell, 
Z 2307 Archer, Chicago. Ill. 

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 Cut- 
lery Set. Appeals instantly. We deliver and collect. Pay 
daily. New Era Mfg. Co 803 Madison St., Dept 88A, 
Chicago. 

Agents-Answer this advertisement-our proposition is too 
good to pass up. $15 a day; automobile free; exclusive ter- 
ritory. Write today for details of this sound, high-grade, 
permanent proposition. American Products Co., 2008 Amer- 
ican Bldg., Cincinnati, O. 

Men's Shirts-$25 to $75 weekly-Factory to Wearer. Big 
Sellers. Undersell stores. Free samples. Pay advanced. 
Illinois Shirt lllfgrs., 510 So. Wells, Factory, 206, Chicago. 

Write and learn how to start profitable business without 
capital or experience. Silvering mirrors, refinishing auto 
headlights, tableware plating. Outfit furnished. Interna- 
tional Laboratories. Dept. 25. 309 Fifth Ave.. New York. 

Agents-Be independent, make big profit with our soap, 
toilet articles and household necessities, Get free sample 
case offer. Ho -Ito- Co., 2719 Dodier St, St Louis. Mo. 

27,000 phonograph needles eliminated by one Everplay. 
Nothing like it. I'reserves records. Abolishes scratching. 
Day's supply in pocket. $20 daily. Everplay, Desk H-11, 
McClurg Bldg., Chicago. 

$10 daily silvering mirrors, plating and refinishing lamps, 
reflectors, autos, beds, chandeliers by new method. Outfits 
furnished. Write Gunmetal Co., Ave, D, Decatur. Ill. 

Young Men who want to make their spare time pay from 
$20 to $50 a week are offered an opportunity to sell an article 
which every man buys on sight, made by Ingersoll the dollar 
watch man; retails for $1; you don't need to be a salesman; 
merely to show is to sell; big profits, quick sales and con- 
stant repeat business; write today. Robt. H. Ingersoll, 476 
Broadway, Dept. 212, New York. 
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American Made Toys 

Opportunity to start Manufacturing Metal Toys and Nov- 
elties. No experience necessary. Enormous demand exceeds 
supply. We furnish, at cost, casting forma for production 
and buy entire output, also place yearly contract orders. 
Coating forms made to order. Catalog, advice and infor- 
mation free, Metal Cast Products Co., 1696 Boston Road, 
New York. 
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Battle Photos and War Relics 

For Dens: Relics Collected from Europe's Battlefields. 
Firearms, medals, helmets, etc. Illustrated catalogue and 
sample War photographs 25e. Lieut. Welsh, 2117 Regent 
Place, Brooklyn, N. Y. 
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Books 

Perpetual Motion, by Percy Veranee. A history of the 
efforts to discover same from earliest days to the present, 
together with a scientific discussion regarding the possi- 
bility of its ultimate achievement. Profusely Illustrated. 
357 pages. Price postpaid, $2.00. The Enlightenment Spe- 
cialty Co., 305 Fourth St.. Edwardsville, Ill. 

"Nature's Finer Forces," Vibrations; Lights; Colortones; 
Electromagnetons; Odicauras; Radio; Coldlights; Inventions; 
Wonderful Opportunities; Fifty Lessons; Marvelous Cures; 
Illustrated 270 pages. $2.00. DeLuxe $3.00. Stevens 
Research Laboratories, 292 Powell. San Francisco. 

Hypnotism. Astounds, controls. Wants gratified. Dis- 
ease eliminated. 25 Easy Lessons $1.00 "Mindreading" 
(Any distance) wonderful. Success guaranteed, 60e "How 
to Win in Business, Love and Society" 400 pages 63.00. 
Catalog free. Science Institute, SE 1014 Belmont, Chi- 
cago. 

Free-Upon request will send you my literature illus- 
trating the following books. Astrology. Character. Clair- 
voyance. Concentration, Healing, Hypnotism, Magnetism, 
Mediumship, Personal Magnetism, Personality. Physiog- 
nomy, Salesmanship, Seership, Success, Sex, Will, Yogi 
Philosophy, Gazing Crystals, etc. A. W. Martens. E. E. 
6. Burlington, Iowa. 

Magie Goods, carda, books, novelties, tricks. Catalog 
free. Clifford Fenner, 2901 Jefferson, Louisvind, 1 . 

2 New Books on Sex, Love, Marriage, etc. Plain facts 
for adults, 224 pages, both 25c. F. Smetana Company, 
Owosso, Michigan. 

Business Opportunities 
If you have adaptability to selling specialties, exclusive 

territory is available on the Hush -A -Phone. This device 
is generally recognized by the largest concerns in the coun- 
try, as superior to a phone booth for voice privacy, office 
quiet, and telephoning in noisy places. Over a thousand 
banks have adopted It. It is without competition. Ener- 
getic men can make a life occupation of selling the Hush -A - 
Phone in their section. Office appliance, and telephone men 
particularly adapted. Write for proposition. Hush -A -Phone 
Corp., Room 1311. 19 Madison Avenue. New York City. 

Dollars yearly In your backyard. No mushroom dope. 
Particulars free. Metz. 313 East 89th. New York. 

You can have a business -profession of your own and earn 
big income in service fees. A new system of foot correction; 
readily learned by anyone at home in a few weeks. Easy 
terme 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. 

Establish Yourself-at Home-As a Photographic Expert. 
Make $75 a week while learning. Write at once for Tem- 
porary offer. International Studios, Dept. 14-26. 3601 
Michigan Ave., Chicago. 

150 Money -Making Plans Free! Wolverine Bureau. SI -I, 
Muskegon, Michigan. 

Airplane Engineering, under the Western Airplane Cor- 
poration method of practical home training, offers you 
a chance to be Successful and become a Leader in this 
newest industry. Written for the Airplane industry by 
Airplane men, this Up-to-date Course is offered to you for 
the First Time after training hundreds of successful Me- 
chanics and Engineers. Write for catalog. Western Air- 
plane Corporation, Dept. S, Monadnock Block, Chicago. 

Free. Operate little Mail Order business home evenings. 
Beginner's Outfit famished containing specialties, 500 cir- 
culars, samples. Also tell you how to get Agents sell your 
specialties. Instructive Book tree. Pier, 798 Cortland 
Street, N. Y. 

Get Money in your mail. "Lambert's Mail Order Se- 
crets" contains successful methods never before published. 
Particulars free. Leon Lambert, 670-D Kaufman Bldg., 
Wichita, Kansas. 

Make money with your camera. Lancaster -P. Box 438, 
Los Angeles, California. 

Start a paying business at home or small office anywhere. 
Soliciting unnecessary. $50.00 weekly easy. Begin in 
spare time. Free Folder. Downs Co.. 2327 Myrtle, St. 
Paul, Minn. 

A $12.00 Darche "Call -Me" Electric Alarm Clock free. 
Write us for particulars. Darche Mfg. Co., 643 Washington 
Blvd., Chicago. Ill. 
nnwuaunanznun.l. .. ntommmnrmuuumm111uu,umltumwmo 

Chemistry 
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 719 of this issue. Chemical 
Institute of New York, 68 W. Broadway, New York City. 

etaffilimtmrrmninmmlramnI111,1111r.1413111111trinumumnInurinrornsul 

Courses 11r1II'I'I1""I"1'1'n"'0 Correspondence 
Used correspondence courses of all schools sold, rented 

and exchanged. List free. (Courses bought.) Lee 
Mountain, East Chattanooga, Tenn. 

District Representatives 
Money -making opportunity selling Radiolite system of 

charging batteries. Sells to battery stations, garages, auto - 
owners. White for information and rree demonstration offer. 
Radiolite Co., Dept. N, St. Paul, Minn. 

Educational 

Join ear home study club and save over 50% on new or 
used correspondence courses. Particulars free. Courses 
bought. Students' Exchange, Dept. A, 47 West 42d St., 
New York. 

For Advertisers 
20 words-d55 Rural Weeklies $14.20. Ad -Meyer, 4112 

SI, Hartford, St. Louis, Mo. 
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For Inventors 
We Develop Your Ideas into commercial shape for pre- 

sentation to purchasers making working models, drawings. 
experiments or tests. Courtesy. efficiency, secrecy and ample 
equipment; 30 years' experience. Ducorron-Rich Engineer- 
ing Co., 504 Pacific Mutual Bldg., Los Angeles, Cal. 
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For Inventors (Continued) Languages Patent Attorneys (Continued) 
Unpatented Ideas Can Be Sold. I tell you how and help 

you make Use sale. Free particulars (Copyrighted). Write 
W. T. Greene, 808 Jenifer Bldg., Washington. D. C. 

Your Chemical problems solved and walking process fur- 
nished for Five Dollars. Write me. W. Stedman Rich- 
ards, Consulting Chemist, Box 2402, Boston, Mass. 

Cash for Patents and Pending Patents. Write promptly. 
American Patents Corporation, Barrister Building, Wash- 
ington, D. C. 

am®amamMmnmm11mnmmmmnlmmm,u,uunmmnmmnmuunnnmu nw. 1 1i ,J 

Formulas 
Moneymaking Rooks, Plans, Formulas. Catalogua Free. 

Ideal Book Shop, 5501-E. North Robey, Chicago. 

wnm11n.m3 11.m.mwnin:m:mnninmamm11mm:mnn11nnmminuumnnnnumm11mnmrrmn:mmm/1 

For Sale 

For Salo or Trade. Concrete Culvert. Particulars on 
request. Smith Caldwell, Castague, Mont. 

For Sale-Patent on alarm clock. Variable sound. Jack 
Moore, 131 Circle Drive, Wichita, Kansas. 

For Sale-Sanitary Waste Receptacle, and Tollet Paper 
Holder Attachment, for hospital beds. Patent pending. 
Lee Huebner, New Ulm, Texas. 

emmmn n i n i mmmnmrmmrtrtnam.mmmmammm mmmmommlummnn u nuuu nnu un nrmm.un teem 

For the Photographer 

Have you a Camera? Write for free sample of our big 
magazine, showing how to make better pictures and earn 
money. American Photography, 118 Camera House, Boston, 
17, Mass. 
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Games and Entertainment 

Tricks, Puzzles, Jokes, Magical Apparatus. Plays. Stage 
Supplles. Mind -heading Acts and Sensational Escapes. 
Send lee for 160 -page illustrated 1922 professional cata- 
logue. Oaks Magical Co.. Dept. 549, Oshkosh. Win. 

am u m m r,am mm anrmmm mm:mm:, mmmm m m m 
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Health 

Booklets on healing. Particulars for stamp. Arthur 
Stevens. Wauseon, O. 

Free-Stop using tobacco. We will give free informa- 
tion how to conquer habit easily and permanently. Results 
guaranteed. Anti -Tobacco League Box M, Omaha, Neb. 

Help Wanted 

We want Salesmen and Agents, either whole or side 
line to sell our low priced radio books to the trade. Ex- 
cellent proposition for live wires. The E. I. Company, 
Publishers, 233 Fulton Street, New York City. 

Detectives Needed Everywhere. Work home or travel. 
Experience unnecessary. Write, George Wagner, former 
Government Detective, 1968 Broadway, N. Y. 

Silvering Mirrors, French plate. Easily learned. Im- 
mense profits. Plans free. Wear Mirror Works, Excelsior 
Springs, Mo. 

All men, women, boys. girls. 17 to 65, willing to accept 
Government positions, $117-$250, traveling or stationary, 
write Mr. Ozment, 293 St. Louis, Mo., iininediately. 

Detectives Earn Big Money. Travel. Excellent oppor- 
tunity. Great demand everywhere. Experience unnecessary. 
Particulars free. Write, American Detective System. 1974 
Broadway. N. Y. 

Earn $1.20 an hour cutting blanks et home; anywhere; 
spare time. Men only. Send addressed reply envelope. 
Goodyear Si., 147 W. 23d St., New York. 

Men to Build Radio Sets for me in spare time. Leon 
Lambert, 670-H Kaufman Bldg., Wichita, Kansas. 

$95-$192 month. Men-women, 18 up. Get U. S. Gov- 
ernment positions. Steady work. Short hours. Life posi- 
tions. Paid vacation. Work pleasant. Common education 
sufficient wills our coaching. Experience unnecessary. List 
positions obtainable-Free. Write immediately. Franklin 
Institute, Dept. 1123, Rochester, New York. 

Firemen, Brakemen, Bagganemen, Sleeping Car Train 
Porters (colored), $140-$200. Experience unnecessary. 897 
Railway Bureau, East St. Louis. Ill. 

Become a Landscape Arch itect. Uncrowded profession of 
wonderful opportunity for money -making. Easily mastered 
by mail. Earn while you learn. Write for book. Apteri 
rat Landscape School, 66-E, Newark, New York. 

Money Silvering Mirrors, Autolights, Radiators, table- 
ware, methods free. Write Sprinkle Plater, 955 Marion. 
Indiana. 

Instruction 

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 719 of this issue. Chemical 
Institute of New York, 66 W. Broadway, New York City. 

Correspondence Courses sold complete; one-third usual 
Prices because slightly used; easy terms; money back 
guarantee. All schools and subjects. Write for special 
Free catalog. Courses bought for cash. Economy Edu- 
estor Service, 11202, West 49th St., New York. 

Arthol Shorthand learned in four evenings. Full course 
seven dollars. Used everywhere. Sent on approval. Par- 
ticulars, Hollefreund's Institiute, Desk X, Stratford, Ontario, 
Canada. 

Your Handwriting Portrays Your Character. Send ink 
sample of own or friend's writing for expert analysis with 
35c for astounding demonstration of dominant characteristics. 
Real guide to success. C. Pencraft, Collins, New York. 

World-Romic System, Masterkey to All Languages. 
Primers, $1.94; Chinese, French, Spanish. Pronunciation - 
tables. 30c. Languages, 8 West 40th, New York. 
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Machinery and Tools 

Concrete Building Block Machines and Molds. Catalogue 
free. Concrete Machine Co., 305 South Third St., St. 
Louis, Mo. 

Vulcanizers, tools, materials, supplies, tires. tubes direct 
from factory. Miller -Anderson Rubber Works, Anderson. 
Ind. Dept. S.I.-4. 

Manufacturing 
Ts order: Metal articles, simple, or complicated machin- 

ery. Models, tools, patterns. Experimenting. Parma En- 
gineering Works, Brooklyn Station, Cleveland, Ohio. 
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Miscellaneous 
Hindu Psychology, Yogi, Personal Magnetism. The Se- 

cret Sciences, Books and Courses. Large illustrated Pri- 
vate Catalogue, with "flow Realize Any Desire," 25c. 
Adorns, 116 South Michigan, Chicago. 

_ 

Wanted-Inventors' Experimental work, wood, metal pat- 
terns, Machine work, rubber mill under one roof. Send 
drawings. Miller -Anderson Rubber Works, Anderson, 
Indiana, Dept. S.I.4. 

Developing ideas and manufacturing our specialty. Abso- 
lute satisfaction, 39 years' experience, write us. K. & B. 
Die & Specialty Co., 2016 Elm St., Cincinnati, Ohio, 
Dept. A. 

How To Secure a Preferred Position. Write for this 
interesting free circular. Preferred Pusltions, Inc., Tower 
Building, Chicago. 

Want to get in Aviation-the greatest industry in the 
world? Here's your chance. The Diggins Aviation Course, 
containing the secrets of this pioneer's fifteen years' experi- 
ence, has already started hundreds of Aviators on the road 
to success. The course cost them $40.00. You can secure 
one of the few copies left for only $15.00 If you act at 
once. Chicago Aviation Company, 73 C Auditorium Bldg., 
Chicago. Ill. 

Music composed to words. Bauer Ilros. (formerly of 
Sousa's Band), Oshkosh, Wls. 

Beautiful registered bull pups cheap. Bulldogs. 501 
Rockwood. Dallas, Texas. 

Build Your Own Auto and Radio Battery Charger. Uses 
alternating current. Easy, cheap. Guaranteed plats, 35 
cents. No stamps. Radio Specialties Co., Box 437, 
Ashtabula. Ohio. 

Artificial Marble, sanitary flooring instructions, ornamental 
casting, concrete, plaster; papier-mache. decoration garden 
furniture, 15 years instructing the public, particulars and 
200 illustrations free. C. Mahler, Huntington, 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. 
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Patent Attorneys 
Patents. Send for free booklet. Highest references. 

Best results. Promptness assured. Send model or drawing 
for examination and opinion. Watson E. Coleman, Patent 
Attorney, 644 G Street, N. W., Washington, D. C. 

Get your own patents. Application blanks, complete 
Instructions $1. Cutting Bros., Campbell, Calif. 

Inventors write me about patents. My fees payable 
monthly. Booklet free. Frank Fuller. Washington, D. C. 

Unpatented Ideas Can Be Sold. I tell you how and help 
you make the sale. Free particulars (Copyrighted 1923). 
Write W. T. Greene, 809 Jenifer Bldg., Washington, D. C. 

"Inventor's Advisor." Use valuable Patentbook with 139 
Mechanical movements and illustrations, sent free upon 
request. 9f. I. Labiner, Patent Attorney, 3 Park Row, 
New York. 

Lacey Patent -Sense. "The book the inventor keeps." 
Free. See page 612. 

"Inventors' Guide" free on request; gives valuable in- 
formation and advice for all who have original ideas or 
Improvements. Frank Lederman, Registered Attorney and 
Engineer, 15-E Park Row, New York. 

Herbert Jenner, Patent Attorney and Mechanical Expert, 
624 F Street, Washington, D. C. I report if patent ob- 
tainable and exact cost. Send for circular. 

M. P. Laughlin, Patents. Engineer -Attorney, 47 West 
42nd Street. New York. 

Patents-Write for our Guide Books and "Record of In- 
vention Blank" before disclosing inventions. Send model 
or sketch of your invention for Examination and Instruc- 
tions. No charge for the above information. See adver- 

tisement on page 713. Victor J. Evans & Co., 194 Ninth, 
Washington, D. C. 

Inventors: Send sketch or model for free opinion concern- 
ing patentable nature and exact cost of patent. Book "How 
to Obtain a Patent," sent free. Tells what every inventor 
should know. Established twenty-eight years. Highest ref- 
erences. Prompt service. Reasonable charges. Chandlee 
& Chandlee, 476 Seventh, Washington. D. C. 

Patents Procured, Trade -Marks Registered-A compre- 
hensive, experienced, prompt service for the pretection 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. 

Monroe Miller, Ouray Bldg., Washington, D. C. Patent 
Attorney; Mechanical. Electrical Expert. Free Blue Book 
gives candid advice. 

Inventors-Send for form "Evidence of Conception" to be 
signed and witnessed. Form, fee schedule, information free. 
Lancaster and Allwdne, Registered Patent Attorneys in 
United States and Canada, 242 Ouray Bldg.. Washington, 
D. C. 

Millions spent annually for ideas! Hundreds nose 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. American Industries, Inc., 212 Kresge 
Bldg., Washington, D. C. 

The Patentome Impartial advice to Inventors and manu-' 
facturers. Dialled on request. Anderson & Son, Patent and 
Trade Mark Lawyers, Established 1863. 637 F St., Wash- 
ington, D. C. 

Patents. Write for my free Guide Books "How to 
Obtain a Patent" and "Invention and Industry" and "Rec- 
ord of Invention" blank before disclosing Inventions. Send 
model or sketch of your invention for instructions. Prompt- 
ness assured. No charge for above infortntion. Clarence A. 
O'Brien, Registered Patent Lawyer, 928 Security Bank 
Building, directly across street from Patent Office. Wash- 
ington, D. C. See page 711. 
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Patents 
M, P. Laughlin, Patents. Engineer -Attorney, 47 West 

92nd Street, New York. 
Inventions commercialized. Patented or unpatented. 

Write Adam Fisher Mfg. Co., 205, St, Louis, Mo. 
Patent Drawings male, difficult problems solved, $5.00; 

strict secrecy, reliable specialists. Johnson & Johnson, 3001 
Washington Ave., Erie, Pa. 
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Personal 
.Exchange interesting letters with new friends. Write 

Dolly Gray Club, Box 180K, Denver, Colorado. Stamp 
appreciated. 

Exchange Cheery Letters with new friends. Write Betty 
Lee, Inc., ]fox 820, City Hall Station, New York City. 
Stamp appreciated. 

Lonely-Join our Club. Stake friends everywhere. Par- 
ticulars free. Write Mrs. Mathews, Box 26, Oakland, Calif. 

Free to Men or Women-Information of a scientific nature 
that has brought physical vigor and happiness to thousands. 
No charge; no obligation. Write Fair Sales Co., Dept. 
246-I. Colorado Springs, Colo. 

Lonely Hearts-Exchange letters; make interesting new 
friends through our romantic club. Write Eva Moore, Box 
908, Jacksonville, Florida. 

,wmn,mm m n mm:mmmrmmmin : 

Phonographic Supplies 
Build Your Phonograph. Quality phonoparts. Famous 

Serenade Motors. Also original Perfection Motors. Elec- 
tric Motors, tonearms, reproducers, amplifiers. case mate- 
rial, accessories. Free blueprints and building instruc- 
tions. Big saving. Wonderful results. Prompt delivery. 
Catalogue mailed for ten cents. Hoosier Mfg. & Supply 
Company, 321 Baldwin Block, Indianapolis, Indiana. 
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Photo plays, Stories, Etc. 
Big money writing photoplays, stories, poems, song. 

Send for free copy America's greatest magazine for writ- 
ers. Tells you how to write and sell. Writer's Digest, 
637 Butler Bldg., Cincinnati, Ohio. 

$ $ $ For Ideas. Photoplay Plots Accepted any form; 
revised, criticised, copyrighted, marketed. Advice free. 
Universal Scenario Corporation, 223 Security Bldg.. Santa 
Monica & Western, Hollywood, California. 

Radio 
Attention! 50 Vacuum Tube Hook -Ups. The greatest 

collection of Vacuum Tube Circuits ever brought under two 
covers at such insignificant cost. These diagrams will be 
found in the great "Rasco" catalogue which contains raw 
materials and parts in a greater profusion than any other 
catalogue. 15e in stamps or coin will bring the catalogue 
to you. Radio Specialty Company, 100 Park Place, New 
York City. 

Boys, don't overlook this! The "Rasco" Baby Detec- 
tor. Greatest detector ever brought out with molded base. 
Fully adjustable. See former advertisements In this pub- 
lication or our catalogue. Detector with Galena Crystal 
complete, 50c; the same Detector with Radiacite Crystal. 
75e, prepaid. Send for yours today. Radio Specialty 
Co., 100 Park Place, New York City. 

Radio Generators: 500V 100 watt, $28.50. Battery 
Charging Generators, $8.50. High Speed Motors-Motor 
Generator Sets. All sizes. Motor Specialties Co., Crafton, 
Penna. 

Motors-Manufacturer's surplus sale, Vs H.P., $8.50; 3b 
H. P., $32.50; 1 H.P $54.50; 8 Volt Charging Genera- 
tors, $8.50. Complete Lighting Plants-Generators. Light 
Machinery. Write for Catalog, Motor Specialties Co., 
Crafton, Penna. 

Wanted: Light Machinery-Lathes-Drill Presses-Model 
High Speed Gasoline and Steam Motors. Best Cash Prices 
Paid. Dieter Specialties Co., Crofton, Penna. 

Send me your burned out or broken Power tubes -50 watts 
or over. Will pay liberally. W. itaker, 36 W. 20th St., 
New York City. 

Have your broken and burned out power tubes repaired, 
50 watts or over. Send them to us for Repair. Charges 
reasonable. Wm. Baker, 36 W. 20th St., New York City. 

I Salesmen Wanted 
mmmmrmm:ommmm: 

A Salesmen wanted in every town or city within 25 miles 
of a broadcasting station to sell Radiogem, the complete 
radio receiving set that retails for $2.50. With Radiogem 
there is nothing else to buy-the outfit Includes the Radio - 
gem receiving apparatus. 1,000 -ohm phone, and aerial out- 
fit. The cheapest radio outfit on the market-yet as prao- 
ticol as the most expensive. Big money to the right men. 
Send $2.00 for sample outfit. The Radiogem Corp., 88R 
West Broadway. N. Y. City. 
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"ULTRA" 
Radio Reception 
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The 

ULTRADYNE 
The Ultradyne is the "Ultra" the 

finest in High Powered, 6 -Tube Radio 
Receivers. It is designed by Robert 
E. Lacault, of the staff of "Radio 
News," using the famous system of 
Modulation. It is one of the most 
consistent Receivers in getting signals 
from coast to coast. You can build 
your own ULTRADYNE at home, 
using the CONSRAD Pattern No. 10. 
This pattern contains a simple 4 -page 
pamphlet of instruction that anyone 
can follow, and an extra large blue- 
print, 30" x 18", showing the com- 
plete wiring diagram and layout, full 
size. The entire pattern is enclosed 
in a handsome 9 x 12 inches two color 
folder. 

Prepaid 
Pattern No. 10 

How to make 
the Ultradyne 

The Consrad Company 
Z33 Fulton St., New York City 

$1.00 

SEXUAL 
KNOWLEDGE 

320 Pages ILLUSTRATED Cloth 
By Winfield Scott Hall. M.D., Ph.D. 

SEX FACTS MADE PLAIN 
What every young man and 

Every young woman should know 
What every young husband and 

Every young wife should know 
What every parent should know 

Postpaid. Mailed Table contents and 
in plain wrapper. commendations on request. 
AMERICAN PUB. CO., 1145 Winston Bldg.. Philadelphia 

Frone "Where Knowl- 
edge Means Happiness" 

Copyright 1921 

SEX 
Facts other sex books don't dare 
discuss are plainly told in 
"Where Knowledge Means Hap- 
piness." Creates a new kind of 
married love. One reader says: 

It contains more real in- 
formation than all other sex 
books put together. 
Sent in plain cover, by re- 
turn mail, for $1.00 cash, 
money order,check or stamps 

Dept. 153, COUNSEL SERVICE, 257 W. 71st St., N. Y. 

PIMPLES 
Your Skin Can Be Quickly Cleared of Pimples, Blackhead& 
Acne Eruptions on the face or body, Barbers Itch, 
Eczema, Enlarged Pores and Oily or Shiny Skin. 

EWrite today for my FREE BOOKLET 
'A CLEAR -TONE SKIN,"-tellingg bow I 

cured myself after being afflicted 15 year&. 
E.S.QIVENS.16a Chemical Bldg., Kansas City.Mo. 

ADULTS! SEX KNOWLEDGE BOOKS 
instructive. authoritative, profusely il 

lustrated In natural colors. etc. The worth -while sort. Con- 

tains everything one should know both before and after mar- 
riage to enjoy health and happiness. Large 

OW083Catalog, 10e. F. SMETANA & CO. 

Salesmen Wanted (Continued) 
Does Your Trade Use Salesboards. The largest and most 

complete salesboard catalog now off' the press. Big Com- 
missions. Lincoln Sales Co., Dept. B. N., 212 N. Sheldon 
St., Chicago. 
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Schools 
Electricity-Learn at home in your spare time. Get into 

this great field of opportunity and big pay- No special 
experience or education necessary. $3,600 to $10,000 a year 
paid to experts. This is your one big chance to get out 
of the loss pay rut. Send for big tree book on Electricity- 
it is Free. S. & H. Engineering Co.. Dept. CN -2, 1422 
W. Munroe St.. Chicago, Ill. 
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Short Stories, Manuscripts Wanted 
Stories, Poems, Descriptive Articles. Plays, etc., are 

wanted for publication. Submit Mss. or write Literary 
Rureau, 1115 Hanníbconmemarnan=namunnun mmmmmuninno nmmnmmnumunumno 

Stamps and Coins 

Callfoania Gold, quarter size, 27c; half -dollar size, 53c. 
Columbian nickel and catalogue, 10e. Norman Shultz, Box 
146, Colorado Spring, Colo. 

Stamps 100 All Different 3 cents. S. I. Quaker Stamp 
Company. Toledo, O. 

158 Genuine Foreign Stamps. Mexico War Issues. Ven- 
ezuela, Salvador and India Service, Guatemala, China. etc., 
only 5c. Finest approval sheets 50 to 60%. Agents 
Wanted. Big 72-p. Lists Free. We buy stamps. Estab- 
lished 20 years. Hussman Stamp Co., Dept. 156, St. 
Louis. Mo. 
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Trade Schools 
$10 to $20 per day. Practical courses in Sign-Pictorial- 

Auto Painting-Decorating-Graining-Marbling, Paper- 
hanging-Low Cost-Catalog Free. Chicago Painting School. 
132 W. Austin Ave.. Chicago, Ill. 

Typewriters 
Typewriters, all standard makes, $10 up. Fully guar- 

anteed. Free trial. Write for complete illustrated lists. 
Northwestern Exchange. 121 N. Francisco Ave., Chicago. 
sun nnu:::n:uuunmminunuuum nnminnnn:ammoanminwmunninemmnnmmm,m 

Wanted 
Detectives Earn Big Money. Work home or travel. Ex- 

perience unnecessary. Write, George Wagner former Govern- 
ment Detective, 1968 Broadway, N. Y. 

ea.Beginmakkeday-Write for 
penman of ÿ 

FREE 
e u at home during 

spare time. Write for my FREE BOOK, "Now 
To Become .Gohodw 

enman." it contains 
speci- 

e hip br the Tamhlyn System. Your name will 
be elegantly written on a card If you enehme 

n stamp to pay postage. Write today for book. 
F.W.TAMBLYN, 424 Ridta Bldg ,K City, U.S.A. 

Fortune Telling 
Globe CRtSAL 

GNOME 

rawan 
every gaeatien--Love. Mar- 

ige. Money,, Luck! Myanfring,tbell- 
ing fascinatinggame. 84 Outfit in- 
cludes e inches round Crystal Globet 

DDr. Book on Divination by Cera 
tal. Dream,. et e.' elan Book "Raw to 
Converse with Spirits. ' Cot Price 

Send 20e. for p($2,25. 
Pay the iiverebalance ($2.25) 
when delivered. 

PARK PUB. CO. 
Park Row Bldg., N w:YOk 

SC 

A PERFECT NOSE 

BEFORE AFTER 

shaped at home while you 
sleep. Rapid, painless 
and safe. The ANITA is 
the genuine, unique and 
most comfortable NOSE 
ADJUSTER absolutely 
guaranteed. Highly reg- 
ommenueu Dy poyawnan. 
Winner GoideledalFelit 2923. Write 
for FREE booklet, The ANITA CO.. 
Dept1173.Anita Bldg., Newark.N.J.. 

Straightens Shoulders 
-Increases Pep 

THE NATURAL BODY BRACE-Corrects 
etooping shoulders, etraightene the back, gives 
the lungs chance for normal expansion, induces 
proper breathing. Brings restful relief, comfort, 
energy, and pep. For men and women. 

Costs nothing to try it 
Write for 30 days free trial offer and free book. 

NATURAL BODY BRACE CO. 
Howard C. Rash.Pt.286 Rash Bldg.. Salina, Kan sa s 

/STAMME 
You can be quickly cured, if you 

Send 10 cents for 288 -Page book on Stammering and 
Stuttering, "Its Cause and C ure.' It te11s how I 
cured myself after stammering 20 yrs. B. N. Bogue. 

8110 Bogue Bldg., 1147 N. III. St., Indianapolis 

STAIhIIr ß MORE 
Kill the fear of stammering. Re-education the 
key. The widely famed Hatfield Method fully 
outlined In an accurate, dependable. worth 
haslinspired thousands. Free OFree col», 

STAMMERING." jg 

THE HATFIELD INSTITUTE. 109 N. Dearborn. Chicano, M. 

Earle E. Liederman 
The Muscle Builder 

If You Were Dying To -night 
and I offered you something that would give you ten 
years more to live, would you take it? You'd grab it. 
Well, fellows, I've got it, but don't wait till you're 
dying or It won't do you a bit of good. It will then be 
too late. Right now is the time. To -morrow or any day. 
some disease will get you and if you have not equipped 
yourself to fight it off, you're gone. I don't claim to 
cure disease. I am not a medical doctor, but I'll put you 
in such condition that the doctor will starve to death 
welting for you to take sick. Can you imagine a mos- 
quito trying to bite a brick wall? A tine chance. 

A Rebuilt Man 
I like to get the weak ones. I delight in getting hold 

of a man who has been turned down as hopeless by oth- 
ers. It's easy enough to finish a task that's more than 
half done. But give me the weak, sickly chap and watch 
him grow stronger. That's what I like. It's fun to me 
because I know I can do it and I like to give the other 
fellow the laugh. I don't just give you a veneer of 
muscle that looks good to others. I work on you both 
inside and out. I not only put big, massive arms and 
legs on you, but I build up those inner muscles that sur- 
round your vital organs. The kind that give you real pep 
and energy, the kind that fire you with ambition and the 
courage to tackle anything set before you. 

All I Ask Is Ninety Days 
Who says it takes years to get In shape? Show me 

the man who makes any such claims and I'll make hint 
eat his words. I'll put one full inch on your arm in 
just 30 days. Yes, and two full inches on your chest in 
the same length of time. Meanwhile, I'm putting life 
and pep into your old back -bone. And from then on, 
lust watch 'em grow. At the end of thirty dare you 
won't know yourself. Your whole body will take on an 
entirely different appearance. But you've only started. 
Now comes the real works. I've only built my founda- 
tion. I want just 60 days more (90 in all) and you'll 
make those friends of yours who think they're strong look 
like something the cat dragged in. 

A Real Man 
When I'm through with you, you're a real man. The 

kind that can prove it. You will be able to do things 
that you had thought impossible. And the beauty of it 
is you Iteep on going. Your deep full chest breathes In 
rich pure air, stimulating your blood and making you 
lost bubble over with vim and vitality. Your huge, 
square shoulders and your massive muscular arms have 
that craving for the exercise of a regular he man. You 
have the flash to your eye and the pep to your step that 
will make you admired and sought after in both the 
business and social world. 

This is no idle prattle, fellows. If you doubt me, 
make me prove it. Go ahead. I like it. I have already 
done this for thousands of others and my records are 
unchallenged. What I have done for them I will do for 
you. Come then, for time flies and every day counts. 
Let this very day be the beginning of new life to you. 

Send for my new 64 -page book 
"MUSCULAR DEVELOPMENT" 

It Is FREE! 
It contains forty-three full page photographs of myself 

and some of the many prize-winning pupils I have 
trained. Some of these rame to me as pitiful weaklings. 
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 M. It 
will thrill you through and through. All I ask is 10 
cents to cover the cost of wrapping and mailing and it is 
yours to keep. This will not obligate you at all, but for 
the sake of your future health and happiness, do not put 
it off. Send today-right now, before you turn this page. 

EARLE E. LIEDERMAN 
DEPT. 211 305 BROADWAY, NEW YORK CITY 

EARLE E. LIEDERMAN 
Dept 211. 305 Broadway, New York City 

Dear Sir:-I enclose herewith 10 cents, for which yes 
are to send me, without any obligation on my Dart what- 
ever, a ropy of your latest book, 'Muscular Develop- 
ment.' (Please write or print plainly.) 
Name 
Street 
City State 
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CertifícatedElectrical Expert 
You, Too, Can 
Learn to Boss 

This Job 

EARN 35O0 to $10000 a Year 
Trained "Electrical Experts" are in great 
demand at the highest salaries, and the 
opportunities for advancement and a big success in 
this line are the greatest ever known. 
"Electrical Experts" earn $70 to $200 a week. 
Fit yourself for one of these big 
paying positions. In my twenty 
years of Electrical Engineering I 
have gathered some wonderful and 
interesting facts about this _great 
industry -"Vital Facts." I will 
send them to you free. 

Learn at Home to 
Earn $12.O43 to 

$30.00 a Day 
Today even the ordinary Elec- 
trician - the "screw driver" 
kind - is making money - big 
money. But it's the trained man 
-the man who knows the whys 
and wherefores of Electricity - 
the "Electrical Expert" - who is 
picked out to "boss" ordinary 
Electricians - to boss Big Jobs - 
the jobs that pay. You, too, can 
learn to fill one of these jobs- 
spare-time only is needed. Be an 

Electrical Expert"-Earn $70 to 
$200 a week. 

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

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

Some Features of 
My Course That 
Make SUCCESS 

Certain 
1. 

2. 

PracticalMoney-Mak- 
ing Instruction -no 
useless, high-sound- 
ing theory. 

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

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

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

5. Free Engineering 
Magazine. 

6. Free use of my Elec- 
trical Laboratory. 

7. Extra Courses Free- 
Radio-Electrical 
Drafting. 

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

9. Reduced prices on all 
Electrical Supplies. 

10. Cash Refund Guaran- 
tee Bond. 

These features are 
all explained in my 
big Free Book. 

I Give You a Real 
Training 

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

Your Satisfaction 
Guaranteed 

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

FREE-Electrical 
Working Outfit 

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

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

Get Started Now 
Mail Coupon 

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

L. L. COOKE, Chief Engineer 
Chicago Engineering Works 
Dept. 528 also Lawrence Ave., Chicago 

L. L. COOKE, Chief Engineer, 
Chicago Engineering Works, Dept. 528 
2150 Lawrence Ave., Chicago, Ill. 

Dear Sir:-Send at once the "Vital Facts" 
containing Sample Lessons, your Big Book, 
and full particulars of your Free Outfit and 
Home Study Course-all fully prepaid, with- 
out obligation on my part. 

Name 

Address 

City and State 

Occupation Age J 
?he`Cookë'Trained Man is the ̀ Big Pay'Man 

TAI: PERIODI('AL PRESS, NEW YORK 
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HAWKINS ELECTRICAL GUIDES 

Solve Your Problems 

. 

, . . ,.. 

IN TEN 
VOLUMES 

3500 PAGES $1 A VOLUME SEND NO MONEY=SEND ONLY THIS COUPON 4700 PICTURES $1 A MONTH 
Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism-Induction-Experiments - Dÿnamos - Electric Ma- 
chinery-Motors-Armatures-Armature Windings-Installing of 
Dynamos-Electrical Instrument Testing-Practical Management 
of Dynamos and Motors-Distribution Systems-Wiring-Wiring 
Diagrams- Sign Flashers - Storage Batteries - Principles of Alternating 
Currents and Alternators - Alternating Current Motors -Transformers - 
Converters-Rectifiers-Alternating Current Systems- Circuit Breakers - 
Measuring Instruments-Switchboards-Wiring-Power Stations-Installing 
-Telephone-Telegraph-Wireless-Bells-Lighting-Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 
of the ten numbers. 

SHIPPED FREE 
Not a cent to pay until you see the books. No obligation to buy unless 
you are satisfied. Send Coupon now-today-and get this great help 
library and see if it is not worth $100 to you-you pay $1.00 a month for 
ten months or return it. 

THEO. AUDEL & CO., 
72 Fifth Ave., New York City 

Please submit me for free examination, HAWKINS 
ELECTRICAL GUIDE (Price $1 a number). Ship at 
once prepaid, the 10 numbers. If satisfactory, I agree 
to send you $1 within seven days and to further mail 
you $1 each month until paid. 

Name. 

Occupation 

Employed by 

Home Address 

Reference 
S. I. NON. 



ELECTRICITY 
offers 

3000to e10000 
Jobs After Only 

A MIN 
ÍhlburO wtt Home! 

Remarkable "Shop Type Home Training 
System" is the most complete, thorough and 
easily mastered Method ever devised. Trains 
you for the Higher Paying positions in Elec- 
tricity-enables you to advance rapidly to the 
top in your profession-and gives you an 
authorized diploma endorsed by the well 
known Lincoln Institute of Technology. 

DON'T be satisfied to become an 
ordinary Electrician. Our remark- 

able new method enables you to Aim 
Higher, and Get Higher-it places the 
Big Pay jobs at the top of the profession 
at your disposal. It is different from 
all other courses. 

A Master Course 
This new system 

was designed by an 
authority, called by 
his friends the "Elec- 
trical 'Wizard" be- 
cause of his ability to 
teach electricity and 
because of the reputa- 
tion and high posi- 
tions attained by those 
whom he has taught. 

FWR led'. LT 
Here is an amazing booklet that is showing hundreds the way to big money in electricity. It explains the new Shop Type Method of Training and tells you what you want to know about the big opportunities in the electrical field, the openings and salaries paid. This book will be sent you absolutely free, without obliga- tion, by simply mailing the coupon below. 

the Collegestudent does not get. The 
man at the head of big Electrical Plants 
-the men in the $10,000 jobs must 
have both the Theory and the Practice. 
S. & H. and Lincoln "Tech" Training 
gives you 'both. 

Qualify for Jobs 
Like These 

Conduit Man $160 
Electric Light Service 160 
Trouble Shooter 160 
Installing Radio 200 
Power Plant Foreman 200 
Block Signal Man 240 
Auto Electric Work 250 
Elevator Electrician 210 
Plant Building Installation 400 Electrical Construction 300 Power Plant Installation 400 
Ry. Electrician 300 

Actual Shop 
Methods In 

Your Own Home 
If you are able to 

read and write ordi- 
nary,English, we can 
train you to do house 
wiring, central station 
and power house 
operation, automotive 
and tractor electricity, 
electric welding, arm- 
ature winding, motor 

This Shop Type Home Training Sys- and generator work, etc., so that when 
tem-which makes you so efficient-is you are in charge of a plant you can tell 
an exclusive copyrighted' feature of every man in it what to do and how to 
S. & H. Training. do it. Because our Engineers have de - It gives you all the theoretical knowl- vised numerous shortcuts this Extra 
edge of electrical principles that is Training takes no longer than the ordi 
taught in Technical Universities-with nary courses. 
a diploma actually certified by the Lin- 
coln Institute of Technology. This is 
something the student of no other Elec- All who send the coupon at once will 
trical School can get. receive a Free offer of a complete outfit 

But, in addition, it gives you the of Electrical Apparatus, Instruments 
Practice that a man gets only from and Appliances for experimental and 
doing practical work, which is something practical home shop work. By enroll - 

Free Outfit 

ing now you will be entitled to this 
outfit-but you must send coupon imme- 
diately. 

Free Employment Service 
Act Quick 

Do this today. Get our big catalog 
giving information about this amazingly 
rapid and easy course. Read in it the 
letters from other students who have 
attained big success through S. & H. 
Training. This catalog will also ex- 
plain the remarkable service rendered 
our students by the S. & H. Employ- 
ment Bureau. This service is offered 
absolutely free. Mail Coupon now. 

S. & H. ENGINEERING CO. 
DEPARTMENT N-2 

1422 W. Monroe Street, Chicago, III. 
Affiliated with the Lincoln Institute of Technology 

(lihief Engineer, 
IS & H Engineering Co., 
1422 W. Monroe St., Dept. N-2, 

IChicago, Illinois. 
Please send me catalog and full information 

(about the remarkable S & IT Course, your Free (Outfit, your Employment Bureau, etc. This (information is free and does not obligate me in 
Zany way whatsoever. 

(Name 

(Address 

City State 


