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Pledge of Secrecy 
"I hereby solemnly pledge that at no time 
will I, by spoken word or in writing, by 
demonstration or by showing the lessons 
to anyone, give out any of the informa. 
tion given me in the Course of the 
Tarbell System, Inc." 
You pledge yourself to se. 
Crecy when you sign here (Signed). "You ou Yoursel f " 

The above is the "Pledge of Secrecy" every prospective 
Tarbell Student must sign before he is permitted to enroll 
in the great Tarbell Course in Magic. Dr. Tarbell demands 
this to keep faith with the magic profession, who jealously 
guard their age -old magic secrets. Otherwise he will NOT 
reveal or teach any man or women the secrets of real 
professional magic. 

"I unlock 
the Age - 
Old Secrets 
of Magic 
for You!" 

Dr. 
Harlan 

Tarbell 
Messer or Magic 

who has mysti- 
fied magicians 
as well as lay- 

men with his 
marveloustricks, 

Be a Magician: 
Learn at Home! -By Mail! 

For the first time in the history of Magic the age -old, sacredly guarded secrets of 
the Mystic Art are being revealed. Now at last you can learn to be a Real Professional 
Magician. Yes, and you can learn this wonderful art easily and quickly AT HOME! -BY MAIL! You are taught the mysterious Principles by which the Professional 
Magician works. You are taught everything from wonderful impromptu effects to 
massive stage illusions -- if you sign the Pledge of Secrecy! 

Send for Free Magic Book. 
Writ Mail coupon now for big free Magic Book telling all 

about the great Tarbell Course in Magic. Find out how 
you can learn to be a real magician -easily and quickly! -at home! -by 
mail! Learn what I have done for others -people just like yourself. Get 
our Low Prices and Easy Payment Plan. Mail coupon NOW! 

TARBELL SYSTEM, Inc. 
Dept. 14-26 1920 Sunnyside Ave. Chicago 

Earn $250 to $1000 a Month 
There's a big d mand for Magic enter- 
tainment. Magicians get big money. 
Dr. Tarbell gets as high as $250 for a 
half hour's work. Unlimited opportun- 
ities for you! 

Tarbell System, Inc., Studio 14.26 
192o Sunnyside Avenue, Chicago, I11. 

Gentlemen: Without any obligation send me your free literature 
and information all about your wonderful "Tarbell Course in Magic. Also tell me about your low prices and Easy Pay- 
ment Plan. 

Name 

Address 

Age 
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This $10 Motor 
One of the 8 outfits 
of standard tools 
and materials sup- 
plied without 
extra cost 

385 

LECTRICITY 
PlentyJOBS -$40 to $100 aWeek! 

This is the Electrical Age 
Transportation, manufacturing, our 
homes, our work, our autos and airplanes 
are all electrified. 78% of the machinery of 
the U. S. is operated by electric power. 
More than half our homes, offices and 
farms are lighted by Electricity. Radio is 
Electricity, and so are telephone, tele- 
graph, cable, elevators, street cass, refrig- 
eration. It would' take a big book just to 
mention the many uses and industries of 
Electricity. That's the kind of business 
M get into. Solid as the nation itself. 
Prosperous and busy whether times aro 
good or bad. 

WORIDSBIGCTST ASTISTGROWBUSINRSS 

7/iis Contract assures iou an 
FlectricajOpoand.) 

kJ Raise 

Training built by 
CHIEF 

ENGINEER 
DUNLAP 

and 29 Noted Engi- 
neers from 

Westinghouse 
General Electric 
Western Electric 
Mass. Institute 

Cutler - Hammer 
Columbia Univ. 
Commonwealth 

Edison 
Am. Tel. & Tel. 

Armour Institute 
and other 

great Universities 
mild Corporations 

WE ARE looking for more ambitious men to 
place in well -paid Electrical positions. To 

qualify, you must have at least a grammar school 
education, you must be genuinely interested in 
Electricity and willing to devote a part of your spare 
time to getting ready. A two -million -dollar institu- 
tion offers you this chance of a life -time to get into 
Electricity, the world's livest industry -without risk 
(as explained in our guarantee at the right). 

We Say It With JOBS ! 

Instead of saying "learn Electricity and prepare for 
a good position " -we say LEARN ELECTRICITY 
AND WE'LL GET YOU A GOOD POSITION. At 
a cost and on easy terms you can afford,without risk 
of a penny, you can get a remarkable training built 
by 29 noted Electrical Engineers from America's 
greatest Corporations and Universities. Training 
simplified so you can understand and do it, at home, 
in spare time. A new, improved kind of preparation 
for a good job, which you learn by doing actual 
Electrical work with 8 outfits of standard tools and 
materials (supplied by us without extra charge). 

There is no reason whyYOU can't have a well -paid 
Electrical position. We can and will see that you 
get one. Mail the coupon and we'll send facts about 
the opportunities in Electricity that will astonish 
you, together with my sensational offer to prepare 
you, get you a job and raise your pay, or no cost! 

, 

4nlerica$é'CiLOO1. 

Dept. E -6294 Drexel Ave. and 58th St., Chicago, Ill. 

ELECTRICAL MACHINERY ELECTRIC RAILWAYS 

,.,,+ ,,., tn : `-zç-., 

Contract 

1 WE GUARANTEE to find you a satisfac- 
tory position within 60 days after you finish 

our complete course of home -study training in 
Electricity; and, further, 
2 WE GUARANTEE that said position will 

pay you a salary of at least 50% more than 
you are earning today, provided your present 
salary isless than $40 per week; 
OR, FAILING TO DO SO, we guarantee to 
refund to you immediately the entire amount 
that you paid for this training. 
THIS GUARANTEE may be withdrawn 
without notice unless your enrollment appli- 
cation for the above training is sent to the 
AMERICAN SCHOOL promptly. - - 

Given under the seal of the 
School s of y 

order 
Trustees AMERICAN 
SCHOOL, this 16th day of 
June, A. D. 1928. - 

... .__. r 

ore this Guarantee 
in Dollars an d Cents! 

A little figuring will show you you can't afford to 
pass up this chance. Suppose you are earning $30 
a week now. Under this agreement you can actually 
buy a position paying $45 a week (or more) or no 
cost. That means you pay $1.50 a week for a short 
time, and it must raise your earning capacity at 
least $15 a week, or the small cost will be refunded: 
We have made this agreement with 50,000 men in 
the past 4 years, and if you'll get in touch with me 
I'll be glad to tell you how you can qualify for the 
same opportunity. 

Chief Engineer Dunlap, Electrical Division 
AMERICAN SCHOOL, Dept. E-6294 
Drexel Ave. & 58th St., Chicago, Ill. 

Please send facts about the great Electrical in- 
dustry, and tell me how I can get an Electrical Job 

1 and a 50% Raise- without risking a penny. 

j Name 

Address 
1 

1 Age Occupation 

1 
1 

1 
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Editorial Staff 
HUGO GERNSBACK, Editor -in- Chief. 
IL WINFIELD SECOR, Managing Editor. 
T. O'CONOR SLOANE, PH, D., 

Associate Editor 
JOSEPH H. KRAUS, Field Editor. 
PAUL WELKER, Radio Editor. 
S. GERNSRACK. Wrinkles Editor. 
W, J. ROMAINE, Art Director. 

Formerly ELECTRICAL EXPERIMENTER 
COMBINED WITH "THE EXPERIMENTER" 

EDITORIAL, ADVERTISING AND GENERAL OFFICES: 
230 Fifth Avenue, New York City 

i tiblished by Experimenter Publishing Company, Inc. (H. Gernsback, Pres. ; 
S. Gernsback, Vice -Pres. and Treas.; C. E. Rosenfelt, Sec'y. 

Publishers of SCIENCE AND INVENTION, RADIO NEWS, RADIO LISTENERS' GUIDE, AMAZING STORIES and TIDBITS 

IN OCTOBER ISSUE 
Do Dogs Transmit Disease? 

A well -known authority will 
discuss the pro and con of the 
subject, and everyone should 
read this article without fail. 
Earthquake Autographs 

The very latest electrical ap- 
paratus of extreme sensitivity, 
and now in use at a leading 
American university seismograph 
station, will be described and il- 
lustrated. 
Raising Sunken Battleships 

The method of raising sunken 
battleships illustrated and de- 
scribed in picture and diagram. 
Human Bodies Like Auto 
Engines 

The human body is compared 
anatomically to the modern au- 
tomobile engine, with surprising 
similarities and conclusions. 
How Do Geysers Work? 

This article explains how the 
wonderful geysers operate by 
the forces of Nature, and ex- 
plains how an artificial geyser 
can be built. 

Contributing 
Astronomy - 
Dr. Donald H. Menzel, Ph.D., Lick Observatory; 
W. J. Luyten, of the Harvard College Observatory. 
Entomology and Allied Subjects - 
Dr. Ernest Bade, Ph.D. 
Physics - 
Dr. Harold F. Richards, Ph.D., Ernest B. Chapin, 
M.A., Dr. Donald H. Menzel, Ph.D. 
Chemistry - 
Raymond B. Wailes, Dr. Ernest Bade, Ph.D. 

Editors 
Automotive Subjects- George A. Luers 
Radio- A. P. Peck, Herbert Hayden. 
Magic and Psychic Phenomena- 
Joseph Dunninger, Joseph F. Rinn, Edward Merlin. 
Foreign Correspondents - 
Dr. Alfred Gradenwitz, Germany; Dr. H. Becher, 
Germany; C. A. Oldroyd, England; S. Leonard Bas- 
tin, England; Count A. N. Mirzaoff, France; Hubert 
Slouka, Czecho -Slovakia; P. C. van Petegem, Hol- 
land; Richard Neumann, Austria. 

CONTENTS OF THIS NUMBER 
GENERAL SCIENCE 

Editorial 
By Hugo Gernsback 

From the Earth to the Moon via Rocket 
Thought Transference? 

By Baron Manfred Von Ardenne 
How "Speedy" Was Filmed 395 

By Edwin Schallert 
Freezes Man in Ice 396 

By H. Winfield Secor 
A Trans -Oceanic Pontoon Boat 397 
$500.00 Science Contest (cover) 398 

By Hugo Gernsback 
Germany's Super Guns 400 
New German Inventions 401 
Sealed Aquarium -A Microcosm 402 

By P. P. B. Brooks 
Uses for Old Rubber Heels 404 

By P. C. Van Petegem 
Testing the Age of an Egg 406 
Heating Your House with Atmospheric Air 407 
Distorted Perspectives 408 

By Joseph H. Kraus. 

New Stars and the Rejuvenation of the Uni - 
verse-By W. J. Luyten 412 

Magic -A Monthly Feature 415 
By Dunninger 

Scientific Questions 416 
Home Movies .. 417 

By Don Bennett 
Movie Microphotography 418 

By Herbert C. McKay, A.R.P.S. 
Readers Forum 

Scientific Humor 436 
391 Latest Patents 437 

The - Oracle 438 
392 
394 

Patent Advice 456 

429 

CHEMISTRY 
Experimental Chemistry and Electrics 422 

Edited by T. O'Conor Sloane, Ph.D. 
Everyday Chemistry 423 

By Raymond B. Wailes 

RADIO 
Radio via Telephone Lines 430 

By S. R. Winters 
Direction Finding for Planes 431 
New Radio Devices 432 
Rebroadcasting a Radio "Echo" 432 
Radio Safety Code 434 
Radio Oracle 435 

AUTOMOTIVE 
A Rotary Gasoline Engine 403 
New Accessories for the Auto 410 
Motor Hints 414 

HOW-TO-MARE-IT 
Model Department -Monthly Silver Cup Award 420 
Constructor Department 
Wood Turning for the Amateur 

By H. L. Weatherby 
How to Make It 
Wrinkles, Recipes and Formulas 

Edited by S. Gernsback 

HOW TO SUBSCRIBE FOR "SCIENCE AND INVENTION." Send your name, address and remittance to Experimenter Publishing Co., 230 Fifth Ave., 
New York City. Checks and money orders should be made payable to Experimenter Publishing Co., Inc. Mention magazine desired, inasmuch as we also 
publish RADIO NEWS, AMAZING STORIES, RADIO LISTENERS' GU IDE, and TIDBITS, a bi- monthly. Subscriptions may be made in com- 
bination with The other publications just mentioned at special reduced club rates. Send postal for club rate card. Subscriptions start with the current 

issue unless otherwise ordered. ON EXPIRATION of your subscription we enclose a renewal blank in our last number to 

yo , 

and notify you by mail. Then, unless we receive your order and remittance of a renewal, delivery of the maga- 
zine 

AND INVENTION is published on the 10th of each month. There are 12 numbers per year. Sub- 
scription price is $2.50 a year in U. S. and possessions. Canada and foreign countries, $3.00 a year. 

U. S. coin as well as U. S. stamps accepted (no foreign coin or stamps). Single copies, 25c each- All 
rmnmunications and contributions to this journal should be addressed to Editor SCIENCE AND INVEN- 
TION, 230 Fifth Ave., New York City, N. Y. Unaccepted contributions cannot be returned unless 
full postage has been included. ALM accepted contributions are paid for on publication. SCIENCE 

AND INVENTION Monthly. Entered as second -class matter May 10, 1924, at the Post Office at 
New York, N. Y., under the act of March 3, 1879. Additional entry at Dunellen, N. J. and San 
Francisco, Calif. Title Registered at the Patent Office. Copyright, 1928, by E. P. Co., Inc., 
New York. The Contents of this Magazine are copyrighted and must not be reproduced without 
giving full credit to the publication. SCIENCE AND INVENTION is for sale at all newsstands 
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When you build a working model 
FOR power to run a working model, we 
recommend a miniature electric motor, 
powered with a set of Eveready Colum- 
bia Dry Batteries. This is a combina- 
tion that's light enough to make the 
model and its self- contained power 
plant fully portable. The batteries have 
long- lasting pep and power, and furnish 
current wherever they are, independent 
of outside wires. This is the simplest 
and cheapest and safest source of power 
for models. But be sure you get Ever - 
eady Columbias, for theirs is the stamina 
that puts a demonstration through to a 
flying finish. 
NATIONAL CARBON COMPANY, INC. 

New York San Francisco 
Unit of Union Carbide and Carbon Corporation 

EVEREADY 
COLUMBIA 
Dry Batteries 

-they last longer 

FOR RADIO: You'll buy fewer and 
better dry cell "A" batteries if you 
insist on the Eveready Dry Cell Radio 
"A," No. 7111. This special cell, 11/2 

volts, is built by a new process and 
lasts unusually long in radio service. 
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My ifres Cost 
Me Nothing. 

This Little Invention 
Saves Me Enough Money 

to Buy MyTires1. 
and then Some. 

"THE money I save on gasoline more than 1 keeps me in new tires. Figure it out -I 
was getting 13 miles per gallon on my Nash. 
With gas at 18c plus 2c tax it cost me $46 to 
drive 3,000 miles. Now I'm getting better than 26 miles per gallon. It takes just half 
the gas and I save $23 to $25 every 3,000 
miles-more than the price of a new tire." 

No matter what make of car you drive, the 

Stransky Vaporizer is unconditionally guar- 
anteed to give you 50% to 100% more miles 
per gallon or it costs you nothing. As a mat- 
ter of fact, it is not uncommon for the 
Stransky Vaporizer to more than double 
gasoline mileage! 

Note These Records 
Forty and eight- tenths miles per gallon 

from a Chevrolet, reported by F. S. Carroll. Forty miles on one gallon in a Ford, reported by 
J. T. Jackson, Michigan. Forty miles per gallon 
in a Dodge from Brownsville, Tex., to Tampico, 
Mex., reported by T. L. Brown. 

Records like these are reported in every mail 
for every make and model car -from 72 different 
countries -the world over. More than two mil- 
lion Stransky Vaporizers have been installed. 

No bigger than a dollar coin -no more expen- 
sive than a good wrench -no more trouble to attach than a fan belt! Attaches to the intake 
manifold of any car in five minutes. Anyone 
can do it. 

The vaporizer supercharges your gasoline after it leaves the carburetor. Completely vaporizes 
the gasoline. Under this ideal condition you get 
more complete explosion. Both power, pickup 
and speed are noticeably increased. Starting is not interfered with as the Vaporizer automatic- 
ally shuts itself off when the motor is idle. 

Make This 
Test 

Mail the coupon 
below for full de- 
tails, guarantee, and 
amazing trial offer, 
which is even more 
remarkable than we 
can tell you here. 
There is no obliga- 
tion whatever. 

AGENTS 
Men are making wonderful earnings 
showing the Stransky Vaporizer to 
car owners in spare time and full 
time. Sells fast under our guaran- 
tee. Foster made $357 in two weeks. 
G. F. Fuller earned $114 in 5 days. 
Eberlein sold 23 Vaporizers in 35 
minutes! J. W. Cronk actually 
earned $51 in an hour. Simply 
mail coupon at once. 

J. A. STRANSKY MANUFACTURING CO. 
L-1500 Stransky Block, Pukwana, South Dakota \is.a... Essmsss-siwilord 

J. A. Stransky Mfg. Co., 
L -1500 Stransky Block, Pukwana, So. Dakota. 
without obligation send me full details of your free trial offer. 

Name 

Address 

City State 

Check here for Distributor's Sample Offer and the 
selling plan. 
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COYNE ELECTRICAL SCHOOL, H. C. Lewis, Pres. 

Electrical Dept. 68_g3 500 S. Paulina,St., Chicago, llL 

School 
Mr Lewis: Without obligation send me your 

ch ®Ol 
big, free catalog and all details of Free Employment 
Service, Radio, Aeroplane and Automotive Electrical 
Courses, and how many an' "earn while learning. " Also 
tell me about your offer of railroad fare to Chicago. 

500 So. Paulina St., Dept. 68.83 N .- 
CHICAGO, ILL. 

H. C. Lewis, Pres. Founded 1899 
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If all the Radio sets I've "fooled" 
with in my time were piled on top 
of each other, they'd reach about 
halfway to Mars. The trouble with 
me was that I thought I knew so 
much about Radio that I really 
didn't know the first thing. I 
thought Radio was a plaything - 
that was all I could see in it for me. 

I Thought Radio Was a Plaything 
But Now My Eyes Are Opened, And 

I'm Making Over $100 a Week! 

r $50 a week! Man alive, just one year ago 
a salary that big would have been the height 
of my ambition. 

Twelve months ago I was scrimping along 
on starvation wages, just barely making 
both ends meet. It was the same old story - 
a little job, a salary just as small as the job, 
while I myself had been dragging along 
in the rut so long I couldn't see over the 
sides. 

If you'd told me a year ago that in twelve 
months' time I would be making $100 and 
more every week in the Radio business- 
whew! I know I'd have thought you were 
crazy. But that's the sort of money I'm pull- 
ing down right now -and in the future I 
expect even more. Why only today - 

But I'm getting ahead of my story. I was 
hard up a year ago because I was kidding 
myself, that's all -not because I had to be. 
I could have been holding then the same 
sort of job I'm holding now, if I'd only been 
wise to myself. If you've fooled around with 
Radio, but never thought of it as a serious 
business, maybe you're in just the same boat 
I was. If so, you'll want to read how my 
eyes were opened for me. 

When broadcasting first became the rage, 
several years ago, I first began my dabbling 
with the new art of Radio. I was "nuts" 
about the subject, like many thousands of 
other fellows all over the country. And no 
wonder! There's a fascination- something 
that grabs hold of a fellow -about twirling 
a little knob and suddenly listening to a 
voice speaking a thousand miles away. 
Twirling it a little more and listening to the 
mysterious dots and dashes of steamers far 
at sea. Even today I get a thrill from this 
strange force. In those days, many times I 

stayed up almost the whole night trying for 
DX. Many times I missed supper because 
I couldn't be dragged away from the latest 
circuit I was trying out. 

I never seemed to get very far with it, 
though. I used to read the Radio magazines 
and occasionally a Radio book, but I never 
understood the subject very clearly, and lots 
of things I didn't see through at all. 

So, up to a year ago, I was just a dabbler 
-I thought Radio was a plaything. I never 
realized what an enormous fast -growing in- 
dustry Radio had come to be- employing 
thousands and thousands of trained men. 

I usually stayed home in the evenings after 
work, because I didn't make enough money 
to go out very much. And generally during 
the evening I'd tinker a little with Radio- 
a set of my own or some friend's. I even 
made a little spare change this way, which 
helped a lot, but I didn't know enough to 
go very far with such work. 

And as for the idea that a splendid Radio 
job might be mine, if I made a little effort 
to prepare for it -such an idea never entered 
my mind. When a friend suggested it to me 
one year ago, I laughed at him. 

"You're kidding me," I said. 
"I'm not," he replied. "Take a look at 

this ad." 
He pointed to a page ad in a magazine, 

an advertisement I's seen many times but 
just passed up without thinking, never 
dreaming it applied to me. This time I read 
the ad carefully. It told of many big oppor- 
tunities for trained men to succeed in the 
great new Radio field. With the advertise- 
ment was a coupon offering a big free book 
full of information. I sent the coupon in, 
and in a few days received a handsome 64- 
page book, printed in two colors, telling all 
about the opportunities in the Radio field 
and how a man can prepare quickly and 
easily at home to take advantage of these 
opportunities. Well, it was a revelation to 
me. I read the book carefully, and when I 
finished it I made my decision. 

What's happened in the twelve months 
since that day, as I've already told you, 
seems almost like a dream to me now. For 
ten of those twelve months, I've had a 
Radio business of my own. At first, of 
course, I started it as a little proposition 
on the side, under the guidance of the Na- 
tional Radio Institute, the outfit that gave 
me my Radio training. It wasn't long be- 
fore I was getting so much to do in the 
Radio line that I quit my measly little cleri- 
cal job, and devoted my full .time to my 
Radio business. 

Since that time I've gone right on up, 
always under the watchful guidance of my 
friends at the National Radio Institute. They 
would have given me just as much help, too, 
if I had wanted to follow some other line 
of Radio besides building my own retail 
business -such as broadcasting, manufactur- 
ing, experimenting, sea operating, or any one 
of the score of lines they prepare you for. 

And to think that until that day I sent for 
their eye- opening book, I'd been wailing "I 
never had a chance!" 

Now I'm making, as I told you before, 
over $100 a week. And I know the future 
holds even more, for Radio is one of the 
most progressive, fastest -growing businesses 
in the world today. And it's . work that I 
like -work a man can get interested in. 

Here's a real tip. You may not be as bad 
off as I was. But think it over -are you 
satisfied? Are you making enough money, 
at work that you like? Would you sign a 
contract to stay where you are now for the 
next ten years- making the same money? If 
not, you'd better be doing something about 
(t instead of drifting. 

This new Radio game is a live -wire field 
of golden rewards. The work, in any of the 
20 different lines of Radio, is fascinating, 
absorbing, well paid. The National Radio 
Institute -oldest and largest Radio home - 
study school in the world -will train you 
inexpensively in your own home to know 
Radio from A to Z and to increase your 
earnings in the Radio field. 

Take another tip -no matter what your 
plans are, no matter how much or how little 
you know about Radio -clip the coupon be- 
low and look their free book over. It is 
filled with interesting facts, figures, and 
photos, and the information it will give you 
is worth a few minutes of anybody's time. 
You will place yourself under no obligation 
-the book is free, and is gladly sent to any 
one who wants to know about Radio. Just 
address J. E. Smith, President, National Ra- 
dio Institute, Dept. 9T, Washington, D. C. 

.1. E. SMITH, President, 
Nation Radio Institute, 
Dept. 9T, Washington, D. C. 
Dear Mr. Smith: 

Please send me your 64 -page free book, 
printed in two colors, giving all information 
about the opportunities in Radio and how I 
can learn quickly and easily at home to take 
advantage of them. Iunderstand this request 
places me under no obligation, and that no 
salesman will call on me. 

Name 

Address 

Town State 

Occupation 
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ROCKET FLYING. 
By HUGO GERNSBACK 

ANUMBER of years ago, to be precise, in 1919, Prof. Robert 
H. Goddard of Clark University startled the world by his 
researches made with rockets propelled in a vacuum. Prof. 
Goddard planned to send rockets into the upper atmosphere 

for meteorological scientific research data. He also proposed to send 
a rocket to the moon, the rocket to set off a magnesium flare, which 
would be seen from the earth, proving that the rocket landed on our 
satellite. 

Prof. Goddard was not taken seriously in many quarters, but since 
that time, a good deal of research work has been done, and now it 
would seem, that rocket flying is about to be used for practical purposes. 

The experiments recently made in Germany, whereby von Opel used 
a rocket propelled automobile, tend to show that engineers are now 
taking the rocket principle most seriously. Von Opel's rocket propelled 
car, on a racetrack, obtained the marvelous velocity of 62 miles an hour 
within two seconds after the start. Later, a similar car was tested 
on rails, when the car attained a speed of 160 miles an hour, which 
is faster than any vehicle ever traveled on rails heretofore. During 
this particular experiment, the car was wrecked, because it left the 
rails despite the fact that deflectors, similar to airplane wings were 
used to keep the' car on the tracks. But at any rate, the rocket prin- 
ciple has proven its worth, and it seems only a short time away when 
it will be used as a propellant, particularly for aircraft. 

Much has yet to be learned, particularly as to the best kind of 
agent which furnishes the explosive force used to propel the machine, 
but this is one of many minor details, which will be developed, once 
the principle has proven itself correct. 

As is well known, the usual rocket uses a mixture of black powder 
and other chemicals, and the reaction during firing lifts the rocket 
up . into the air. As soon as the powder has burned itself out, the 
rocket comes down to earth, so the problem from the engineering 
standpoint is, to have enough rockets to explode or enough fuel con- 
stantly fed to one rocket to keep the machine, whether automobile, 
airplane or space flyer, going indefinitely. 

Years ago, I conceived the idea of a dynamite motor, the idea being 
to explode small charges of dynamite in a cylinder by feeding cartridges 
on a belt through a special device.- The ensuing gases were then expelled 
to propel the machine. Unfortunately, the crude experiment soon came 
to a close, because the engine blew up ; fortunately, without hurting 
myself and my co- experimenters. But I see no reason why, with 
proper safeguards, such a propellant could not be used, working on 

the rocket principle. 
Dynamite is a fairly safe substance to handle, if it is used in the 

correct manner, and its propellant force, as compared with black 
powder, is inordinately greater. This is because the amount of gas 

liberated by dynamite is 3 times that of black powder, such as is u §ed 

in rockets. There may, of course, be found other fuels that can be 

used for rocket propulsion, because there are many more powerful 
explosives than dynamite known to science today. The idea of using 
such powerful explosives may at first appear fantastic, but no more 

fantastic than exploding gasoline and air mixture in the present day 

motor car. The difference between the explosive force of gasoline 

and air mixture and nitroglycerine, for instance, is only a matter of 

degree and speed of concussion. It all comes down to handling the 
fuel in a safe manner. While vastly inferior to dynamite as an explosive 

basis, gasoline is used today only because its liquid form gives a com- 

paratively simple way of handling, which is not the case with dynamite, 

and liquid nitroglycerine would be too dangerous. 

On the other hand, it should be remembered that a gasoline and air 
mixture is exploded in a cylinder, which then operates a piston by 
pushing it outward. The rocket relies upon an entirely different prin- 
ciple. It uses no pistons; no connecting rods; no transmission gears, 
it is simply a cannon without projectile in miniature. Everybody who 
has used a gun, particularly of the old variety, has noted the tremendous 
kick such a gun can give. Those who have seen one of our disappearing 
Coast Guard guns, where the recoil of the gun automatically make's the 
gun disappear behind the fortification, knows what a tremendous power 
the recoil can develop. This is a duplicate of the rocket principle 
employed in the German rocket propelled car. This particular car had 
a body and four wheels, minus an engine of any kind. In the rear, 
there was an arrangement whereby twenty -four rockets were fired, 
one after another, successively, by means of an electrical firing device. 
After all the rockets were fired, the car had to conic to a strip when 
its momentum was expended. 

The principal trouble with the present day rocket system is that it 

takes a tremendous amount of powder fuel to drive a car or an airplane 
by means of rockets. Practically all of the load that can be moved 
or lifted is constituted by the rockets themselves, but as I have said, 
this seems not unsurmountable, because with better fuel, this may be 

overcome. 
One other important objection, at least at present, to the rocket pro - 

pelled machine is its tremendous rate of acceleration. Von Opel's car 
attained a speed of one mile a minute within two seconds after the 
start. This is a terrific strain on the physique of the driver, because 
he is pressed back against his seat with a crushing force that takes 
his breath away. In the last experiment, von Opel was afraid to per- 
sonally undergo the experiment, due to this tremendous acceleration, 
and the only passenger in the car was a live cat. When the crash 
came, the cat lost its life, so it could not be ascertained whether it 

was killed by the acceleration of the car or by accident. 
But of course, these are only the minor troubles of the new art. 

Once we understand the rocket principle better, and after sufficient 
refinements have been made, the problem of gradual acceleration of 

the rocket propelled machihe will be overcome. It should be remembered 
that it is only the acceleration at the start, and the deceleration at the 
end that is of grave importance. If the acceleration is gradual, a 

human being would have no difficulty in flying at the rate of even 
50,000 miles an hour, but if no precautions were taken at the start, 
and at the finish ; and if the acceleration or deceleration were too 

fast or too sudden, the occupants of the machine would be crushed 
to death by their own mass. 

Another disadvantage of the present day rocket craft which will be 

overcome speedily is the tremendous amount of smoke produced by 

the burning gases of the rockets. In the recent German experiment, 
it was almost impossible to sed the car on account of this dense smoke. 

This, however, is only a minor detail and does not unduly worry the 

engineers. Those old enough, probably remember the first automobiles, 

(which were not equipped with mufflers) and the tremendous amount of 

noise that they made at that time. Give the engineers time enough, 

and they will solve these little problems speedily. 
In any event, the rocket principle holds a great future, because it 

is the only engine that we know today by which it will be' possible to 

fly through space at a tremendous speed. During the next twenty 

years, it will be possible to fly from New York to Berlin in two or 

three hours, and the only way that will' be accomplished will be by 

rocket propelled flyers. 

]I dr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (30.91 meters) on various scientific subjects. 
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IF interplanetary voyages are realized 
some time in the future, it will be in a 
vehicle far more developed than the 
projectile -car fired from a cannon 300 

meters in length, which Jule Verne brings 
into his famous voyage, "From the Earth to 
the Moon." 

These voyages across the heavens, several 
learned spirits and very serious ones, have 
had no fear in prophesying. Captain Ferber 
bases his view on the opinion of Mr: H. G. 
Wells, Rev. Archdeacon, Quinton, and M. 
Esnault -Pelterie, to predict the fatal exodus 
of humanity, which had attained a civiliza- 
tion far superior to ours, and who quitted 
the exhausted earth in search of more in- 
teresting planets. 

If we wish to follow these amusing but 
scientific dreams they will lead us straight 
to special problems, which are very curious 
and which present some practical interest, 
because they touch upon almost all the 
branches of natural science. It follows that 
astronautic science (this is the epithet with 
which Mr. J. H. Rosny has endowed the fu- 
ture interplanetary navigation) can bring be- 
fore us a whole series of investigations the- 
oretical or practical, and extremely serious. 

TRUE CONDITIONS FOR AN INTER- 
PLANETARY CANNON SHOT 

THE ballisticians, for example, can take 
up again the problem of the projectile 

vehicle and correct the calculations of Jules 
Verne, which were manifestly insufficient. 

After having shown, without difficulty, 
that the necessary velocity to enable a pro- 
jectile to escape definitely from the earth's 
influence could not be given by any cannon, 
even if it were 300 meters long, and that 
there is no way of cushioning the shot within 
the projectile, at the moment that the dis- 
charge takes place, ' the ballisticians are 
naturally brought face to face with the real 
conditions of the problem and there arises 
an interesting theoretical discussion in which 
the most eminent artillerists are not in ac- 
cord as yet with each other. 

The projectile would receive, in any case, 
on leaving the mouth of the gun, a second 
shock, coming from the resistance of the 
air, so that the traveler already driven down 
against the base of the shell, would be driven 
back against its head section a second time. 
Finally, the heat due to the adiabatic corn- 
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From the Earth to the 
The Problem of Interplanetary Navigation 

At the left is an illustration of the 
rocket car intended for interplane- 
tary flying. It is divided into 
three compartments, the upper of 
which contains a telescope and 
oxygen producing apparatus, the 
middle compartment contains an 
electric motor and disintegration 
chambers, the rear compartment 

contains the ejection cones. 

pression of the air in front of 
the projectile would soon make 
it volatilize. The object of 
theoretical controversies are the 
determination of the critical 
moments when such accidents 
would be produced, whose prac- 
tical interest is recalled to us 
by the too celebrated Big 
Bertha. In a word, in refer- 
ence to the projectile car lab- 
eled "Earth - Moon," we are 
always face to face with this 
question: what is the longest 
range which can be realized by 
the methods of present artillery 
or by that which may be con- 
ceived in'the future ? 

FROM JULES VERNE'S CANNON 
TO THE REACTION MOTOR 

BUT the real problem, and the only im- 
portant one in the matter of astronautics 

is not there. It abides in the simple formula, 
can we make motors of any power we wish 
indefinitely ? 

If we can indefinitely increase the power 
of a motor of limited weight (and by motor 

FIXED 
INDUCTOR 

SURFACE 

POLISHED 

SURFACE 
BLACKENED 

WITH COPPER / OXIDE 

The rotation stabilizer is illustrated above. 
To control rotation around its axis the pro- 
jectile would be fitted with an electric motor 
placed on its side, on the floor of the rocket. 

I mean the machine supplied with its com- 
bustible), then there is no doubt that astro- 
nautics is not a Utopia. It would be possible 
on some day, more or less remote, to leave 
the earth. It will be enough, using such a 
motor, to keep constant for several hours 
the acceleration of any vehicle, so as to at- 
tain a certain "critical velocity," which, di- 
rected toward the zenith, will bring us out- 
side of the zone of attraction of the earth. 
At this moment the heavens belong to the 
travelers. They were conquered by the 
velocity the machine has developed. 

THE SPEED LIMIT REQUIRED 

WE now come to the essential point of 
the problem, the astronomical point 

of view. Let us then determine what is this 
"critical velocity" capable of overcoming 
gravity. It is quite simple to understand its 
nature, and to verify mathematically its di- 
mensions, if we only keep in mind this 
theorem of celestial mechanics : "A body 
coming from the infinite and falling on any 

planet whatever reaches such planet with a 
velocity which is finite." 

It is well to insist on this, because many 
educated people are encountered who have 
no scientific education and who think : "The 
greater the height from which one falls, the 
greater is the velocity with which one 
reaches the ground. If then, a body left 
the heights of the heavens and fell without 

HADES of Jules Verne! A 
space flyer propelled by rockets 
attains a tremendous speed and 

solves the problem of inter -planetary 
navigation (?) The rocket car has 
proved feasible and attained the sur- 
prising speed of nearly three miles 
per minute on tracks. Further de- 
velopments are being made by an 
aviation company in Germany, 
which is now building the first 

meeting any obstacle upon the earth, it would 
reach there with a velocity of several millions 
of kilometers per second, perhaps faster than 
the speed of light -which would contradict 
very nicely Mr. Einstein." 

To this simple idea the theory of gravity 
potentials gives us definite denial : No ! 

Such a projectile in free falling would never 
reach the earth at any other speed than 
11,180 meters per second. This is not very 
great, if we realize that some nebulm go at 
the rate of 600 meters per second, and that 
the earth in its orbit far exceeds these few 
11 kilometers, which would be enough to 
leave it. 

Now you will have perceived that the 
reciprocal is true : For, if in leaving the 
infinite, the earth is reached at 11,180 meter - 
seconds only, it would suffice to reacquire 
this velocity in the opposite sense to return 
to the infinite, whence theoretically you have 
departed. 

PASSING FROM TERRESTRIAL TO LUNAR 
GRAVITATION 

ALL this is precise, but if one is not going 
to the infinite of space, if one desires 

only to reach the moon, a far less velocity 
will suffice. 

The theoretical turbine, which has to be de- 
veloped for sending a vehicle from the earth 
to the moon, is illustrated above. Before 
the necessary velocity will be reached, how- 

ever, the wheel would burst. 
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Moon via Rocket 
Is of Real Scientific Interest 

Suppose one manages to impart to a ve- 
hicle of the weight of a ton, an acceleration 
only one -tenth that of terrestrial gravity (in 
other words, if you succeed in applying to it 
a constant force of 1,100 kilograms), this 
vehicle will acquire an ascension so greatly 
accelerated, that at a distance of 5,780 
meters, its speed will have risen to 8,180 
meters per second. This result will have been 

rocket planes, which may revolu- 
tionize aviation. At a conservative 
estimate, these planes will attain a 
speed of more than 350 miles an 
hour. If we could but utilize the 
partial intra- molecular energy of 
radium, or the total intra- molecular 
energy of disintegrated matter, we 
would undoubtedly be able to con- 
struct a rocket attaining unheard of 
velocities. 

obtained in twenty -four minutes and nine 
seconds and will be enough in itself, so that 
the propelling force can be shut 
off. The voyage will continue by 
the velocity acquired (inertia). 

Nevertheless, the terrestrial 
weight will play a part, acting 
as a brake. The velocity will 
then diminish, but at that it will 
be 2,300 meters when the vehicle 
reaches the zone of equal attrac- 
tion, separating the respective 
domains of terrestrial gravity and 
lunar gravity. This last now 
coming into play will appear in a 
new positive acceleration, and 
the velocity will rise to 3,060 
meters. At this instant the vehicle 
will reach the lunar surface. This 
would be a "lunar collision," ab- 
solutely annihilating. It then is 
necessary to have a parachute. 
This parachute, in the absence of 
all atmosphere, would be useless, 
and in any case even in an 

The Raab - Katzenstein 
aviation company of 
Germany is now building 
the first rocket planes, 
which are shown below. 
They are expected to at- 
tain a speed of more 
than 350 miles per hour. 

EARTH 

Twenty - four 
rockets were 
carried in the 
car, which even- 
tually attained 
a speed of over 
two miles per minute. The 
owner, Fritz 
Von Opel, pre- dicted that 
within a short 
time, a flight 
around the 
earth would be 
made in twelve 
hours by an air- 
plane propelled 

with rockets. 
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Below is a photograph of a rocket 
racing car which has been tested at 
Frankfort, Germany. The ejection 
tubes may be seen en the rear of 
the vehicle, numbering twelve in all. 
Within two seconds, the car attained 

a speed of 62 miles an hour. 

atmosphere would be quite inefficacious, so 
the motor would have to be called upon at 
the proper moment to operate against the 
acquired velocity. This would be nothing 
difficult for it, if by a positive acceleration 
maintained for twenty -four minutes and 
nine seconds it could overcome terrestrial 
gravity, the same motor a fortiori could 
oppose the lunar attraction which is seven 

END OF ACCELERATION 

START OF DECELERATION 

The mean distance from the earth to the moon is 30 terrestrial d 
The atmosphere of the earth, however, offers an obstacle. The 

paths for the trip to the moon are shown above. 

the air, as so many people believe by mis- 
taken intuition; it progresses in the manner 
of a machine gun, which mounted on wheels 
on a perfectly smooth surface, such as a 
frozen lake, will constantly recoil if it burns 
up its cartridges in sufficient amount to 
maintain the recoil motion. Recoil, , which 
is a great trouble for artillerists, is pre- 
cisely the reaction effect which drives the 

rocket. This it is which M. 
Robert -Pelterie specially studied 
with a view of carrying out in- 

MOON terplanetary travel. 
The work of Mr. Esnault- 

Pelterie covers all possible hy- 
150 MILES pothesis relating to existing ex- 

plosives, and its calculation cov- 
ers all forms of the theoretical 
rocket. 

There are certainly rockets 
and rockets. 

Let us construct a cylindrical 
rocket exactly like those we find 
in commerce, its orifice for the 

START OF RETARDATION ZONE 

iameters. 
various 

EARTH 

Y 

COMMON FRONTIER OF EARTH AND MOON ¡ 
GRAVITATION ZONES 

MOON 

o 

Above is a representation of the point of equal attraction, marking the 
common frontier between the respective fields of gravitation of the earth 

and the moon, if the two were alone in space. 

times less intense. 
The braking action 
would only need to 
last three minutes and 
forty -six seconds, and 
it would be sufficient 
to start the operation 
only two hundred and 
fifty kilometers before 
reaching the moon. 
THE REACTION MO- 
TOR, ITS FORMS AND 
RELATIONS WITH 

THE ATMOSPHERE 
IT is now time to 

examine if there is 
a motor in existence 
capable of such power, 
or if it can exist, and 
what kind it would be. 

It exists exactly 
represented (naturally 
of reduced power) in 
the modest fireworks, 
as in rockets and pin 
wheels. 

Such are reaction 
motors and indeed the 
reaction motors par 
excellence. 

The rocket does not 
act by pushing against 

escape of gases is unchanged 
over its entire course. Calcula- 
tion shows that this form of 
rocket; independent of the ex- 
plosive employed and of whether 
it works in the air or in a vac- 
uum, is the best form for raising 
to the greatest possible height, 

a certain dead weight calculated for it in 
advance. The same form is also adapted to 
raise to a certain height, the largest useful 
load, but that does not say that a cylindrical 
rocket is best for interplanetary travel. 

For the rocket, as for the projectile -car 
of Jules Verne, the atmospheric layer gives 
a difficult road. If the velocity of any pro -. 
jectile exceeds for instance, a certain amount, 
the heat due to the resistance of air on its 
face rapidly raises the temperature of the 
projectile itself. 

As long as the rocket is passing through 
terrestrial atmosphere, it will have to be 
kept below a certain velocity. This is 
somewhat annoying. After having done 
everything to acquire velocity, we have now 
to sacrifice it! 

And this is what aggravates the matter. 
The density of the air does not enter into 
the heating question, which is contrary to 
what we might believe. To put it other- 
wise in rarefied air, at very high altitudes 
the projectile will be heated on the Average 
as much as on lower altitude. This is the 
result of accurate theoretical calculations. 
Therefore, the obstacle of heating by the 
resistance of the air is prolonged far above 
that which we might believe. 

On the other hand, at the extreme limit 
of the atmosphere, the projectile will attain 

(Continued on page 440) 
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Thought Transference? 
Some Experiments on the Exchange of Ideas 

By BARON MANFRED, YON ARDENNE 

Fig. 4. The illustra- 
tion above shows the 
general arrangement 
of the apparatus used 
in the laboratory ex- 
periments. In these 
experiments not the 
slightest high fre- 
quency field could be 
detected by the in- 

tensifier. 

BASED on the fact that in the case of 
some individuals especially adapted 
therefor, transmission of thought is 

possible, even if the two participators are 
not in the one room, we can conclude that 
for thought- transmission we have to deal 
with a process that works with a specific 
band of electro- magnetic waves. The fact 
that scientific experiments in the trans- 
mission of thought seldom are carried on 

;INSULATED CONDUCTOR 

Fig. 3, above, gives a schematic diagram of 
the hook -up of the apparatus. 

at a greater distance than fifteen meters, the 
suspicion is created that in thought trans- 
mission the brain, like a little broadcasting 
set, sends out a weak high- frequency field, 
that is received by a proper receiver. In 
these well -known relations we are strongly 

impelled to consider the high- frequency field 
that seems to result from thinking as an 
electric phenomenon, and the result of this 
field strengthened by a vacuum tube may be 
taken as affecting a second brain as the re- 
ceiver. In Fig. 1, an experiment is shown 
which in the laboratory of the author was 
carried out with the intensifier described be- 
blow, but which gave negative results. For 
the same thought to be produced in the sec- 
ond brain it is necessary that the intensifier 
should intensify the great range of mixed 
frequencies with uniformity, which were 
due to the enormous complexity of thought. 
For carrying out such experiments the so- 
called aperiodic intensifier is needed, not 
tuned to a limited frequency yet not out of 
tune, which as a resistance intensifier today 
can be built for waves . of 150 meters and 
less with proportionately high intensifying 
power (Lowe Mehrfachrohre 2 HF). If 
it were possible to intensify the mixture of 
frequencies corresponding to a thought and 
to transmit them to a second brain, then we 
could imagine that the second brain is forced 
to think the same things which were in the 
brain of the first subject. By regulating the 
degree of intensification, it were then per- 
haps possible to introduce the intensity of 
the thought into the second brain. By using 
a little imagination, which certainly has defi- 
nite foundations, we could believe that for 
hearing the thoughts of another person a 
slight intensification is necessary, so that the 
real thought will not be completely sup- 

pressed. Taking it in 
the reverse sense, one 
can have a higher de- 
gree of intensification 
if one wishes to re- 
ceive the thoughts and 
feelings of another 
person with equal or 
higher concentration 
than were either 
thought or felt in the 
first brain. Such ex- 
periments with very 
high degree of intensi- 
fication can be ex- 
tremely dangerous for 
Fig. 1. The photograph 
at the left shows an ex- 
periment being tried out 
in the author's labora- 
tory with an intensifier. 
Negative results were 
obtained, however, and 
thought transference was 

not accomplished. 

it is very probable that the man concerned, 
just as under natural conditions, would be 
made mentally ill under the influence of too in- 
tensive thought or sensation. If we once suc- 
ceeded in intensifying the process of thought 
transmission, in such a way by the operation 
of electricity, so that in listening to thoughts 
we would not be restricted to people espe- 
cially susceptible thereto, but that every man 
would be in a condition to receive them, 
there would result for private life and for 
criminalism unforseeable possibilities. In the 
conduct of mass manufacturing the thought 
process, by which the action of the various 
muscles is controlled, can be determined au- 
tomatically by a pre- thinker ( "Vordenker "). 
The work would then follow in a sort of 
trance -condition. The expenditure of en- 
ergy, especially through the thought process, 
would in this case be the same, but the au- 
tomatic workman after the termination of 
the working time, when the apparatus is 
switched off, would awake to conscious life. 
By the use of a lower grade of intensifica- 
tion, which is conceivable in such a case, his 
own thoughts would be concerned with vari- 
ous other things, while the thought, produc- 
ing the direction of the work, would be 
transmitted by electricity. A special im- 
portance would follow the solution of this 
problem for instructional purposes. In this 
way it might be possible for posterity to 
take possession directly of the knowledge 
developed in the experience of mankind, so 
that the development of men would be 
hastened. In this way it would be possible 
to cultivate and utilize the fallow land in 
the brain which represents the almost un- 
limited power of absorption of the mind. 
Unfortunately, on account of the individual 

Fig. 2. The shielding box or screen cabinet 
in which the subject was placed. 

oscillation of the intensifier, which then 
would operate, it is not possible to increase 
the concentration of one's own brain thereby, 
so that one can develop the intensifying 
field for himself. The few practical experi- 
ences as indicated of an electric apparatus 
for thought transmission will suffice to make 
known the importance of this problem. 

Unfortunately, up to the present time it 
has been impossible to indicate any electric 
field produced by thought. The proof of 
electric fields produced by muscular action 
presents no difficulty, as various experiments 

(Continued on page 459) 
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How'Speedy"was Filmed 

Above -the rubber -tired horse car used in 
filming "Speedy." 

An exciting moment -the chassis stops and 
car frame continues onward. 

For some views of the horse car in crowded 
traffic double printing was used. 

By EDWIN SCHALLERT 

HOW to make a movie comedy in 
the midst of humming metropolitan 
traffic is demonstrated in Harold 
Lloyd's motion picture, "Speedy," 

with scenes actually photographed in New 
York City. This film portrays one of the 
most exciting races ever shown on the 
screen, when the star is seen driving an old - 
fashioned horsecar at breakneck speed 
through crowded streets and across busy in- 
tersections in an effort to safeguard a fran- 
chise. Trick photography was used for cer- 
tain effects, but the film is unusual in that 
many of the stunts were performed against 
the actual background of the eastern me- 
tropolis. This was also particularly true of 
a taxicab sequence in which Lloyd is shown 
driving Babe Ruth to the Yankee Stadium 
at wild speed, apparently risking collision. 

Much of the work on the picture was done 
on Sundays and during the quieter hours of 
the day. Various subterfuges were used to 
fool the onlookers, especially when Lloyd 
himself was appearing before the camera. 
For example, a number of scenes in the pic- 
ture were shot at Coney Island, and to pre- 
vent the star from being surrounded by a 
mob of people, it was necessary to conceal 
the camera in a moving van. Lloyd himself 
remained hidden until preparations for 
photographing the scene were completed, and 
then at a given signal, such as dropping a 
handkerchief, came forth and mingled with 
the crowd. Before a sufficient number of 
people had recognized him to form a circle 
around him, the scene was finished, and he 
was able to retire into his hiding place, until 
it was time for another episode in the picture. 

The saving of the horse -car franchise is 
the main feature of "Speedy." The location 
chosen for this in New York was the Sheri- 
dan Square district, near Greenwich Village. 
An exact duplicate of this district was built 
at the Lloyd studio in Hollywood, where 
various portions of the chase were photo- 
graphed, as well as all of those scenes which 
show the horsecar going over its daily route 
in the earlier part of the film. 

Toward the close of the picture the horse - 
car is stolen by a railroad company, which 
is intent on freezing out the owner. It is 
supposedly taken to a remote part of the city 
called Kent Road. Lloyd learns of the car's 
whereabouts, recovers it, and drives it back 
to the location of the line, in order that it 
may traverse its route on time to prevent the 
loss of the franchise. During the chase it is 

(Continued on page 463) 

A camera placed in the taxi took shots of 
Harold Lloyd at the wheel. 

To prevent the star from being mobbed, a 
handkerchief was dropped when Harold Lloyd 

was to appear. 

Some of the New York City street scenes 
were taken in Hollywood with a set, such 

as that shown above. 
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The above photograph shows Mrs. Harry Houdini 
presenting the "man frozen in ice" trick. 

FREEZING a man alive is one of the 
newest of modern stage illusions. It 
is one of the most sensational tricks 
ever conceived and executed in the 

theatre. The subject is clad in an insulated 
suit and lowered into a tank. Water appar- 
ently freezes around his body and he is 
tightly imprisoned in the frozen mass. In 
order to free the subject, the ice has to be 
chopped away where it is seemingly frozen 
tightly around his body. The effect pro- 
duced is that the man was placed in a tank 
of water which froze solidly around his 
body. 

In the stage presentation of this scien- 
tific illusion, an appropriate back drop is 
used, with the rest of the stage bare, except 
for a small raised platform or dais placed 
in the center. Assistants, entering upon the 
stage from each side, stand ready to hoist 
the subject up and then lower him into the 
steel tank on the dais. The subject, 
clad in an insulated suit resembling that 
used in Arctic expeditions, is lowered into 
the tank, in which, as we shall see, a glass 
cell has been concealed in order to protect 
the man during the freezing process. Natu- 
rally, it appears to the audience that he is 
directly lowered into the tank and is appar- 
ently exposed to the water, which is intro- 
duced through the top by a hose. In manipu- 
lating the hose the water is turned off when 
the end is dipped over the edge of the tank 
and again turned on when the hose is to 
be removed. The cap is now lowered onto 
the tank and clamped in place. The man is 
visible at all times to the audience, due to 
the provision of a glass window fitted in 
one of the sides of the tank. Ice can be 
seen gradually forming behind the window, 
and it is apparent that the man is to be 
frozen solidly in an ice cake. After a short 
time, the cap and sides of the tank are re- 
moved and a hole is chopped in the ice and 
the subject speaks to the audience. The ice 
on top is then chopped away and the man 
hoisted out, apparently none the worse after 
being frozen alive. 

In the trick as presented by Mrs. Houdini 
this was claimed to be a feat of suspended 
animation. The subject used was a Sioux 
Indian who was in the first presentation 
hypnotized before being placed in the tank. 

The reader himself might care to dupli- 
cate this trick and therefore we are describ- 
ing one method which is perfectly harmless 
to the subject chosen. Details will, of 
course, vary with the individual magician 
and the mode of presentation. If dry ice 
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FREEZES 
MAN 

IN ICE 
MASTER WONDER OF MODERN 

MAGIC PERFECTED BY LATE 
HARRY HOUDINI 

By H. WINFIELD SECOR 

This explanation of how the illusion of 
freezing a man in ice is accomplished 
has been given to this magazine by Mrs. 
Beatrice Houdini, with whose permission 
it is herewith published. Mrs. Houdini 
has granted SCIENCE & INVENTION 
Magazine this privilege as a courtesy to 
Mr. Joseph Dunninger, the magic editor 
of this publication, and Chairman of our 

Psychic Investigation Committee. 

is not available, scraped ice can be used in 
its stead. The average person will not want 
to make the freezing tank from metal, but 
there is no reason why it cannot be built 

The illustration reproduced ' here 
shows the equipment and method 
used in the ice trick described. 
Crushed ice or carbon dioxide snow 
are fed into a blower which leads 
to the tank in which the man is 
placed. The man himself is warmly 
dressed and stands in a glass cell, 
which can be supplied with fresh 
air if necessary. A pivoted win- 
dow allows him to talk to the 
audience after the ice has been 
broken away in front of his face. 
When closed it keeps the freezing 
mixture from entering the cell dur- 

ing the trick. 

PIVOT 

The ice is broken away and the man lifted out 
with ropes, as illustrated above. 

with wood and provided with suitable clamps. 
This startling illusion was performed on 

the stage by using carbon dioxide snow, 
scraped ice, or preferably a mixture of both. 
The man is lowered by block and fall into 
an opaque tank of steel or wood. Concealed 
in this tank is a glass jar or cell. Of 
course, the effect produced upon the audi- 

ence is that the 'man is actually 
placed within the freezing or outer 
tank. Glass windows in the outer 
tank permit him to be clearly visible 

. to the audience. A pipe supplying 
fresh air is introduced into the bot- 
tom of the protecting glass cell. A 
specially constructed cap is lowered 
down onto the tank within, in which 
is concealed a small top to close the 
inner glass cell so as to keep the ice 
away from the man. This cap fits 
tightly and is clamped in position, as 
illustrated. From the top of the 

GALLERY cap, a large hose about 2 or 3 inches 
in diameter leads to the fly gallery. Here it 
is connected to a blower into which pieces 
of dry ice or carbon dioxide snow and pieces 
of ice are fed. These are then forced down 
into the freezing tank. The ice particles 
pile around the glass cell and by means of 
a peep hole covered with glass in the tank, 
the magician or the assistant can tell when 
the ice has completely filled the enclosure 
around the glass. When using dry ice, the 
whole mass freezes almost instantly, as this 
solidified carbon dioxide gas has an average 
temperature of about 114 degrees below zero 
on a Fahrenheit scale. With the perfected 
method described here, it was found possible 
to produce a cake of ice within a short 
time. After a short talk by the magician 
or after the execution of several other tricks, 
the cap on the freezing tank is removed with 
due ceremony. The four sides of the tank 
are then unclamped and lifted away, showing 
to the astounded audience, a huge block of 
white ice. A hole is then chopped through 
the ice in order to expose the man's face, 
which, it will be remembered, was covered 
by a small window placed upon a pivot. This 
protected him during the freezing operation, 
but now, as he sees the ice being chopped 
away, he pushes the window up and speaks 
to the audience. Later, some of the ice is 
chopped away at the top and the man hoisted 
out by means of a block and fall. Of 
course, the trick is subject to variations both 
in procedure and equipment, but in any case 
a startling effect is always produced. 

3 "FIRE HOSE. 

GLASS 
WINDOW LIFTING ES 

IW...H ,.X 

FLY 

MEIAL CAP 

CLAMPS 

MAN (WARMLY 
DRESSED) IN 
GLASS JAR 
OR CELL 

CRUSHED ICE 
ALREADY 

DEPOSITED 

GLASS 
WINDOW 

STEEL OR \008 
OUTER TANK 

r iJ 

°m.r =my,,,,. 

FRESH AIR'PWPE 

www.americanradiohistory.com

www.americanradiohistory.com


Science and Invention for September, 1928 

A Trans -Oceanic Pontoon Boat 
397 

A PONTOON 11 the surface 
water propellors) 

glider which 
of the water 
and attains a 

Above we see the interior of the factory where the two pontoons were made. 

skims over 
(driven by 
tremendous 

The main portion or cabin of the boat is shown 
above. This is placed between two pontoons. 

speed has been constructed in France for a 
trip across the Atlantic to the United States. 
It consists essentially of two floats of the 
shape shown in the photograph, between 
which is suspended a cabin. It is constructed 
entirely of steel. In the interior of each 
float are two groups of thirteen reservoirs 
which are used for the storage of gas and 
oil. The cabin of sheet steel is perfectly 
cylindrical except for two extremities, where 
it is cone -shaped. It is divided into two parts 
by a horizontal floor, the lower portion hous- 
ing the motors and the mechanics' quarters. 
A complete radio transmitter and receiver is 
placed in the rear cone. The pilot and navi- 
gator take their place in the upper portion of 
the cabin. Surface resistance between the 
pontoons and the water has been reduced to 
a minimum by their peculiar construction. 
If the projected voyage proves successful, 
the inventor intends to build another ocean 

glider of larger size in order to carry a 
number of passengers. This will be pro- 
pelled by an airplane engine and will attain a 
speed of 60 knots an hour if the expecta- 
tions of the builder are to be realized. 
Lucien Fournier, our Paris correspondent. 

The complete boat afloat on the water appears 
in the above photograph. 

Explosive Concrete Piles 
THE foundation is of importance for 

everything, but specially in building 
constructions. The fact that so much 

is said of foundations, of bases and the like, 
shows how deeply the feeling of importance 
of things of this order has penetrated our 
flesh and blood. The usual way of carrying 
out foundation work is the laying down of a 
flat foundation, which carries the weight of 
the building in conjunction with the natural 
ground below it. But when the firmness of 
the natural soil is slight, the above is not 
sufficient. We have to try 
to support the building bet- 
ter, and the usual method is 
to drive piling for the f oun- 
dation. The method is to 
drive down a series of long 
beams with a heavy ram or 
weight operated by the pile- 
driver, keeping them vertical, 
so as to avoid all side strain. 
In the first place, it must be 
accurately known what load 
each pile has to carry 
eventually. By the distance 
which the pile traverses in a 
definite number of blows, 
say from 20 to 30, it can be 
calculated how many kilo- 
grams of resistance the earth 
offers to its further penetra- 
tion. The weight of the ram 
used and the proposed load 
to be carried when the build- 
ing is erected, gives simple 
factors from which we can 

calculate the greatest amount of penetration 
determined by the last series of blows, in 
order to get the necessary sustaining power. 
We must not be satisfied if the lower end of 
the pile strikes some small solid surface area, 
such as a big stone, which seems for the mo- 
ment to give a good bearing ; such will not 
last long. Consideration of how the whole 
series of piles are driven gives a far better 
estimate for the supporting power of the 
soil. 

But in many cases, it is very difficult to 

get a sufficient sustaining power for the pile 
in soil of low resistance. Often it will seem 
to be quite secure enough, but when a suf- 
ficiently intense series of testing blows are 
given, the pile goes down still further. In 
such cases, it is often necessary to put an- 
other pile on top of the one driven down to 
its full length, so as to virtually lengthen it 
by some meters, but such additional piece 
has never half the reliability of the original 
pile, and often more than one of these extra 
pieces are required. It often wants more, 

and it is quite expensive in 
the end. In swampy soil in 
which sustaining stratum of 
ground cannot be reached, 
some relief is obtained if a 
very large number of piles 
are driven down, one beside 
the other, which increases 
the specific pressure of the 
soil so greatly that the bear- 
ing power of , the ground 

The illustration at the left shows an 
experimental concrete pile being drawn 
out of the earth. In the illustration be- 
low, a is an iron sleeve, b shows charge 
of explosive being introduced, c shows the 
mushroom -shaped foot after the explosion, 
d the mushroom- shaped end is spread 
equally in all directions by driving down 
the wooden pile, e, the iron tube is drawn 

up to the surface. 

a b e d 

reaches a reliable minimum. 
But to be very sure, the up- 
per ends of the pilings are 
joined by a sort of platform 
of beams or else by a great 
layer of concrete, so that the 
whole building eventually 
will rest almost floating on 
a spongy sub -stratum, all of 
which must be well studied 
out. In the case of Dutch 
railroad viaducts, which are 
partly carried by such 

(Continued on page 447) 
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X6500.00 SCIENCF, CONTEST 
YOU ARE INVITED TO JUDGE WHAT IS WRONG WITH THE COVER. 
IF YOUR CONCLUSIONS ARE GOOD YOU MAY WIN A CASH AWARD. 

By HUGO GERNSBACK 
Member American Physical Society 

THIS month we are pleased to pre- 
sent to our readers an entirely new 
kind of a contest; a contest such 
as, we believe, has not been pre- 

sented heretofore anywhere. 
It is true, that "What's 

Wrong" contests are no nov- 
elty, and have previously ap- 
peared in many publications, 
but it is believed that this par- 
ticular contest is new, because 
it is strictly scientific through- 
out. 

In short, you are asked to 
find the scientific mistakes 
which have been purposely in- 
corporated in the front cover 
picture of this magazine. A 
reproduction of the cover ap- 
pears on this page, but for 
many reasons, you are asked to 
work from the cover only and 
not from this picture. 

At first glance, there seems 
to be nothing much wrong with 
the picture, but it actually con- 
tains 48 scientific errors, most 
of which the average layman 
will not be able to detect unless 
he knows something about sci- 
ence in general. 

Here, then, is an excellent 
educational pastime, and this 
particular contest is the first 
one of a series that we hope to 
present to our readers in the 
near future. 

We strongly wish to stress 
the point that ALL mistakes 
are of a purely scientific na- 
ture. You must know some- 
thing about science, and you 
must use your reasoning 
powers, if you wish to correctly 
scientific mistakes. 

Practically every branch of science is 
represented in the mistakes on this cover. 
The following are represented : Astron- 
omy, Meteorology, Hydraulics, Optics, 
Gravitation, Electricity, Radio, Mechan- 
ics, Aeronautics, etc. 

You must know some- 
thing about these branches 
of science in order to cor- 
rectly find the mistakes 
purposely made. 

Aside from being highly 
educational, the feature 
should be of great interest 
to all artists, amateur ar- 
tists a n d draughtsmen. 
Very frequently, even in 
famous paintings, artists 
have made grevious scien- 
tific errors. While to the 
ordinary layman, such a 
drawing or picture may 
appear to be perfect, to 
the scientist it looks ab- 
surd, because there could 
be no such circumstances, 
such as we see pictured 

frequently, it being a physical impossi- 
bility to have them thus. This, the front 
cover illustration, brings vividly home. 

It appears at first, like an ordinary sea- 
shore scene, and it would seem impossible 

of amusement for yourself as well as 
your friends. 

PLEASE DO NOT LOOK FOR 
TRICKS. There are no tricks in this 
contest. DO NOT LOOK FOR MIS- 

TAKES THAT ARE NOT 
OF A SCIENTIFIC NA- 
TURE. Thus, for instance, 
the color of the sun is correct, 
as shown on the cover draw- 
ing. Do not look for a mistake 
in the color, as very frequently 
the sun can be seen with such a 
color. Remember, that the mis- 
takes are ALL of a scientific 
nature. Just to give you a hint, 
we name one mistake : The man 
sitting at the beach is smoking 
a cigar. The smoke could not 
possibly go straight up, for 
reasons that will be clear if you 
study the picture. This is a 
meteorological mistake. 

If you wish to qualify as a 
prize contestant, be sure to read 
the following rules carefully. 
In most prize contests, it is 
found that people jump at con- 
clusions, and do not read the 
rules and, frequently, someone 
who would be entitled to a high 
prize, does not earn any money 
at all, because he or she disre- 
garded the essential ruling, so 
please follow the rules care- 
fully : 

1 -In making your answer to 
this prize contest, use a white 
sheet of paper, letter size, 9 x 12 
inches, using nothing else. 

2 -On the left -hand margin, 
write the figures from .1 to 48. 
Write your answers alongside 

each number. Remember, there are only 48 
scientific mistakes, and that you will not 
find any more. Do not look for trick mis- 
takes; of a non -scientific nature, as these are 
ruled out. 

3 -Make answers as short as possible. 
Thus : "Cigar smoke of man wrong due to 
breeze." 

list the to the layman that there could actually be 
48 mistakes in this particular picture. 
Nevertheless, they are all there, and it is 
up to you to find them. 

Aside from the prizes which we are 
going to award, the contest is most in- 
teresting and you will find a great deal 

$500.00 IN PRIZES - 73 Cash Awards - 
1st Prize $100.00 
2nd Prize 50.00 
3rd Prize 35.00 
4th Prize - 20.00 
5th Prize 15.00 
Eight 6th Prizes of $10.00 each 80.00 
Twenty 7th Prizes of $5.00 each - 100.00 
Forty 8th Prizes of $2.50 each - 100.00 

Total - $500.00 

4 -All answers must be 
written in pen and ink or 
else typewritten. No pen- 
ciled matter can or will be 
considered. Write legibly 
and neatly. 

5 -As there will be dupli- 
cations in correct answers, 
the higher prizes will go to 
those whose description is 
judged best from a scientific 
viewpoint ; as well as the na- 
ture of the letter in being 
concise, brief, neat and cor- 
rect at the same time. 

6 -In case of a tie, a prize 
identical with that sched- 
uled for the award tied for 
will be paid each contestant 
so tying. This contest closes 
at midnight, October 5th, 
1928, and the prize -winning 
answers will appear in the 
December issue. 
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Dirigible 
Mooring Mast 

ANEW stub mast has been devised by 
the Navy Department for use in han- 

dling large airships of the "Los Angeles" 
type. The mast is but 60 ft. high, a small 
height compared with that of the standard 
mooring mast as high as a 15 -story building, 
located at Lakehurst, New Jersey. The stub 
construction does much to solve the prob- 
lem of landing and taking off for the rigid 
airships. The stub mast carries a mooring 
cup which receives the steel mooring cone 
carried by the ship. When the cone is locked 
in the cup, the ship is securely anchored, 
but is free to swing in the wind. To pre- 
vent the stern from being lifted from the 
ground, the equipment include weight wheels 
which hold the craft in a horizontal position, 
minimizing the strain in heavy storms. This 
vertical control is impossible where high 
masts are used. N. C. McLoud. 

399 

The above photograph shows the Los Angeles moored to the new 60 ft. mast. 

A Super Flying Boat 

Above is an illustration showing the new flying boat which is under construction at the 
German Dornier Co., on the Swiss side of Lake, Constance. 

ASUPER flying boat to be used in Ger- 
many- United States flying service is 

now under construction in Switzerland. It 
will hold fifty passengers and has a wing 
span of approximately 158 ft. Fully loaded, 
it will weigh 44 tons and is to be propelled 
by 12 huge engines. Dining room and sleep- 
ing compartments will be provided for the 
convenience of the passengers. The flying 
boat is to be a monoplane involving an 
entirely new phase of aircraft design. When 
in commercial operation, the craft will carry 
a crew of nine men. 

How Airplane Brakes Work 
AIRPLANE brakes, a relatively new in- 

vention, one of the stepping stones to 
safer aviation, have proved practical and 
are now being used on many planes. To 
obtain successful operation, the two brakes 
are separately controlled by means of pedals 
or hand levers. Directional control of the 
airplane on the ground is one of the major 
functions of the brakes, and this can only 
be obtained by controlling each brake sepa- 
rately. A minimum amount of pedal move- 
ment is needed to obtain full braking effect 
and yet smooth action and power of control 
are secured by this newest adjunct to avia- 
tion. Except for the springs, anchor pin 
and camshaft, all parts of the brake are 
made of an aluminum alloy of very low spe- 
cific gravity. Any adjustment of the brake 
can be made from the outside and the wheel 

does not have to be disturbed. The wheel 
and its brake are made in streamline form 
and are closed by an extension on the valve 
itself. The streamline form is obtained 
at no expense in weight or strength, but 
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The above illustration 
shows the details of the 
brake control system. At 
the left is a photograph 
of the airplane disc 
wheel and brake disas- 
sembled. Ample provi- 
sion for thrust is made 
in the wheel through 
the medium of specially 
constructed thrust bear- 
ings. The brake is of 
the two -shoe type. Ex- 
cept for the springs, an- 
chor pin and camshaft, 
all parts of this brake 
are made of aluminum 
alloy giving minimum 
weight and maximum 

strength. 

adds to the side load strength of the wheel. 
The parts used are standard for all sizes 
of wheels. The sectional view shows the 
brake side of the wheel with backing plate 
or cover. This backing plate forms the 
mounting for the brake and is attached to 
the axle -flange of the plane. The brake 
torque is not taken through this plate, but 
through an extension of the axle flange to a 
bolt just above the operating lever shown in 
the illustration. 

TO 
PEDAL 

3TATIONAR 
BRAKE 
DISK 

WHEEL 
ROTATES 

EXPANDING 
BRAKE 

LININGS 

The above illustration shows a section of the 
wheel and brake assembly. The brake disc 

is stationary. 
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The "Shimmying" House 
IN New Haven, 

Connecticut, there 
is a most mysterious 
house which is of- 
ten given to "shimmy- 
ing." For some time 
the occupants have 
been alarmed by the 
swaying movements of 
the structure, and the 
report spread that the 
house was haunted. 
The solution of this 
mystery is credited to 
Prof. Chester Long- 
well, of the Dept. of 
Geology, of Yale Uni- 
versity. It is his idea 
that the most general 
cause for recurrent 

Moon's Attraction 
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The above illustration shows how the Leviathan weighs less on moon- lit nights, due to the attraction of the moon. 

A BULLETIN from the Washington headquarters of the Na- 
tional Geographic Society states that the great steamship Levi- athan weighs some ten to twelve pounds less when the moon is 

directly over it, than when it is on the horizon. In fact, everything 
which the moon shines directly down upon loses a certain amount 
of its weight. The downward pull of gravity which keeps objects 
on the earth's surface is ten million times as great as the lifting 
power of the moon. Thus the moon can only steal away one- 
ten- millionth of the weight of an object. 

shaking of houses in 
that part of New 
Haven in which the 
mystery house is lo- 
cated, is due to heavy 
trains passing on one 
of the railroads. He 
has no t, however, 
made any scientific 
study of the problem, 
but mentioned the 
trains as the most 
likely cause of the 
phenomenon. The il- 

.lustration appearing 
here shows how a 
wavelike motion may 
be imparted to the 
rock strata by the vi- 
brations of the trains. 

Thirsty Trees 
THERE is no other tree known which takes up or absorbs as 

much water as the blue gum of eucalyptus globulus. For this 
reason these trees are useful for the drainage of land. In the 
photographs are shown the results of an experiment with a young 
blue gum and a plum tree. The level of water is indicated by the 
white arrow, both at the start, at 1, and the conclusion of the test 
at 2. The plant at the left is the blue gum. -S. Leonard Bastin. 

Germany's Super Guns 

8.2 Ft V.O 

70 MILE 
BIG BERTHA 

tr 
].'tIwj'JIMODERN BATTLESHIP 77MIúí11R8 

161N. GUN -SO FT LONG MAMMOTH STEEL 
AND CONCRETE 

EMPLACEMENT 

Above, "Big Bertha" and one of our modern battleship guns are compared. This huge gun 
fired a projectile weighting 264 pounds. At the right, the ranges of the 16 in. gun and the German gun, "Big Bertha," are compared. 

THE mystery of "Big Bertha," super - 
gun, has at last been disclosed by the 

U. S. Army Bureau of Ordnance. In the 
files of this bureau is a complete descrip- 
tion of the big gun. This master gun was 
built to shell Paris, being placed in the 
forest of St. Gobain. It was first con- 
structed for 8.27 inch shells, and after 
being worn was rebored for 9.45 inch 
shells. It really consisted of two sections, 

-MUZZLE VELOCITY 
OF ó%4 IN. SHELL= 

I MI PER SECOND 

FOREST OF 
5T GOBAIN 

s3' > 

- 

G 
76 

- p1M_t1M 

J. MAXIMUM RANGE OF 
161N. GUN ABOUT 28MI. 

7 BUILT DURING WAR 
3 BUILDING AT ARMISTICE 

the main one being 98.5 feet long, and the forward sec - 
tion 19.7 feet in length. The finished gun weighed 
318,000 pounds and the shell left the muzzle at a 
velocity of nearly a mile a second. The projectiles 
used weighed 264 pounds and were approximately 6% 
feet long. The maximum range was 76 miles, and the 
projectiles had to reach an altitude of 24 miles, in order 
to cover this extreme distance. This is more than 
twice as far as the most powerful gun of today can 
fire. A modern 16 inch gun and a Big Bertha are 
compared in the illustration. 

24 MI 

,-s4¡' PARIS (r1 
, r . 
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NEW GERMAN INVENTIONS 
ASMALL folding 

pocket arc -lamp 
has recently appeared 
in Germany. This can 
be connected to the or- 
dinary house lines and 
takes but four am- 
peres of current. Dis- 
advantages of using 
magnesium ribbon or 
flash powder in pho- 
tography are well 
known. There is usu- 
ally a startled look 
on the face of persons 
so photographed, and 
there is also danger of 
fire, and injury to the 
operator's fingers. The 
new arc -lamp of mini- 
ature size gives a bril- 
liant light, is abso- 
lutely clean and per- 
fectly safe. It is suit- 
able for all kinds of 
photography and can 
be used advantage- 

Pocket Arc -Lamp for Photographers 

Above is a view of the pocket arc - 
lamp when ready for use. The lamp 
gives a brilliant light, is perfectly 
safe, and draws but four amperes of 
current from the house lighting sup- 
ply. The center photograph shows 

the arc -lamp in use. 

CARBON PAPER RENEWER 
The illustration shows a carbon paper re- 

newer which recoats the paper with carbon. 

The above photo shows a carbon paper re- 
newer for lengthening the life of worn -out 

carbons. 

It is connected to an electric current for 
heating the cylinder. A. W. Herbert. 

Above, the lamp is shown folded, so 
that it may be slipped into the 
pocket. The two carbons are enclosed 
in a black metal case which, when 
unfolded, provides a convenient grip 
and a shield which protects the 

photographers' eyes. 

PHONOGRAPH 

ANEW device, which is said 
to be far superior to any 

of a similar nature, has been in- 
troduced in Germany for using 
the amplifier and speaker of a 
radio receiver, in order to re- 
produce phonograph records. 
The pick -up is fitted with a 
counter- balance and is attached 
to the tone arm of the phono- 
graph, in place of the ordinary 
sound box. The record is then 
played in the usual manner, but 
since the pick -up is connected to 
the audio amplifier, the sound 
issues from the loud speaker 
and not from the phonograph. 
The illustration at the left 
shows the phonograph pick -up 
being used with a radio re- 
ceiver.-A. W. H. 

A 1,200 H.P. LOCOMOTIVE 

PICK -UP 

401 

ously in this work 
whenever daylight is 
not available. It is 
also useful as an aux- 
iliary source of illumi- 
nation when the day- 
light is weak. 

The two carbons 
are housed within a 
folding metal case, 
which offers suitable 
protection. As may 
be seen in the photos, 
the lamp can be held 
in the hand and when 
opened provides a con= 
venient handle for the 
photographer. A suit- 
able length of lamp cord 
is provided, so that it 
may be conveniently 
attached to the near- 
est outlet. The hand- 
ling of the lamp is 
easy and it can be car- 
ried anywhere in the 
coat pocket. -A. W.H. 

The above photo shows a new arrangement for connecting the 
phonograph to a loud speaker. 

A number of huge locomotives, such as that shown above, are now being 
built in Germany for the Russian Federal Railroad. 

The locomotive is driven by Diesel engines, developing 1,200 horsepower at 
450 R.P.M. These motors are of the six- cylinder type. 
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Sealed Aquarium A Microcosm 
In Which a Goldfish Lives in a Sealed Aquarium as Naturally as in a Pond 

By P. P. B. BROOKS 
solid and liquid wastes from the fish con- 
tain the essential mineral and nitrogenous 
matter for plant life. Thus, again, it is 
seen that plant and animal life contribute to 
each other, through a never ending cycle, 
the essentials for continued existence. 

The nitrogenous wastes from the fish must 
be rendered available to the plants through 
a process of decay. This is brought about 
by bacteria -not disease germs, but a group 
of benevolent, microscopic plants that have 
mastered an important branch of the chem- 
istry of life in which their larger cousins 
are unskilled. These bacteria are present 
in adequate numbers. 

HOW can a fish live without air? 
This question has been asked hun- 
dreds of times, with amazement ap- 
proaching incredulity, by the dif- 

ferent people who have seen the goldfish 

The photograph above shows how an ordinary 
glass cutter is applied toward cutting a cir- 
cular disk for use in this sealed aquarium. 

which has been contentedly living for the 
past six months in the air -tight, sealed 
aquarium pictured in this article. 

WHAT IS A MICROCOSM? 
THE answer is "It does not." The 

aquarium is balanced, it is a microcosm, 
which Webster defines as "a little world, a 
miniature universe ". In that jar are re- 
produced, on a small scale, the conditions 
necessary for life, which the goldfish would 
find in a lake or pond. To the advantage of 
the owner, the aquarium needs absolutely no 
attention except to keep it in a well lighted 
place where it will never be exposed to the 
direct rays of the sun. There is no feeding, 
no emptying and cleaning of the bowl and 
refilling with fresh water. The advantages 
to the fish are that the composition of the 
water is always constant, the water is al- 
ways saturated with life giving oxygen, and 
there is no starving when the owner forgets 
to feed or goes on a prolonged visit, no over- 
feeding at other times, but a continuous sup- 
ply of natural food. In no more convenient 
way can the conditions of nature be so 
nearly reproduced. 

THE ROLE OF THE PLANT 

T" plants require, during daylight, 
carbon dioxide for growth. This is sup- 

plied as a waste product by the breathing of 
the fish. The plants use carbon dioxide only 
in the light. Hence, plenty of light is neces- 
sary, but direct sunlight is to be avoided 
because of the danger of over- heating the 
aquarium and killing the fish. A well lighted 
north window is the best location. In re- 
turn for carbon dioxide, the plants give off 
oxygen. Thus, the requirements of the 
plants and the fish for these two gases keep 
the supply in the water and in the atmos- 
phere of the aquarium in their ideal relations 
just as the needs of animal life and plant 
life do in the large world. 

FOOD FOR THE FISH 
THE plants furnish a large part of the 

food for the fish. Thus they are kept 
from over- crowding the bowl. While new 
growth may be seen at almost any time, the 
quantity of plant material in the bowl has 
not increased appreciably in the past five 
months. Usually, however, the fish is ob- 
served feeding in the ooze at the bottom. 
Here, there are, undoubtedly, myriads of 
microscopic animals. On the other hand, the 

A PECULIAR EXPERIENCE 

AN incident illustrating the presence of 
the bacteria of decay occurred when 

one of the fish in the bowl died. For origin- 
ally there were two fish sealed in. They 
had been purchased from the local five -and- 
ten -cent store, placed in the bowl, and ob- 
served for a week before sealing. Ap- 
parently, everything was all right, so the 
lid was sealed on. In three or four days, 
one of the fish was found floating dead. 
Naturally, I expected a pollution of the 
water which would kill the other fish, just as 
I had seen happen many times in the ordi- 
nary open bowl. It was impossible to take 
time to open the bowl at once, hence the 
task was postponed, with misgivings for the 
welfare of the living fish, until the next day. 
The following day there was no pollution of 

Months after the microcosm has been built, 
the fish poses for his picture, as shown in 

this photograph. 

the water farther than about one inch from 
the dead fish. Decomposition was going 
on with surprising rapidity. The live fish 
showed every sign of perfect health. It was 
decided, therefore, to continue the experi- 
ment to observe results. Inside of two 
weeks, the dead fish had completely disap- 

After a piece of glass is cut to the desired 
circular form, tangental cuts will aid in per- 
mitting the edges to be cracked off more 

easily. 

peared without any apparent ill effects to 
the live fish. 

The cause of the fish's death is uncer- 
tain. The size of the bowl and the supply 

The sealing is accomplished by the aid of an 
ordinary electrically heated soldering iron, 
the glass disk being put in place after the 

aquarium has been properly loaded. 

of food and air were probably adequate. I 
remember, however, that that particular fish 
had been difficult, to catch and had been 
battered around considerably by the clerk 
before she got it into her net. I believe 
that it was injured at that time. In any 
case, the event serves to show how com- 
pletely the complex and delicately balanced 
processes which make continued life possible 
in the world are duplicated in this miniature 
reproduction. 

BALANCED AQUARIUM EASILY MADE 
ABALANCED aquarium of this kind is 

not .difficult to make. In this case a 
bowl with a capacity of ten or twelve quarts 
was used. For a single fish a smaller bowl 
would do. On the bottom of the bowl was 
placed a piece of charcoal nearly the size 
of the closed fist. This was weighted in 
place by pebbles and small stones. Then a 
handful of elodea, a moss -like plant found 
growing in shady places in ponds was 
straightened out so as to get the roots to- 
gether, and the roots caught under some of 
the pebbles. Still holding some of the 
elodea in the hand, sand was added until 
most of the spaces between the pebbles and 
rocks were filled. Then the bowl was filled 
slightly more than half full of hydrant 
water to which nutrient chemicals had been 
added. 

MARE -UP OF SOLUTION 

THE nutrient solution is made by dis- 
solving in suitable proportions the min- 

erals necessary for plant growth, very much 
as the scientific farmer adds appropriate 
fertilizers to his soil to feed his crops. The 
formula which follows is known as Moore's 
nutrient solution for algae. The measure- 
ments are given in both metric and English 
units : 

Ammonium nitrate 0.5 gram....7.5 grains 
Potassium phosphate 0.2 gram....3.0 grains 
Magnesium sulphate 0.2 gram....3.0 grains 
Calcium chloride 0.1 gram....1.5 grains 
Iron sulphate trace trace 
Water 4000....c.c 1.0 gallon 
Enough of this solution should be pre- 
pared to fill the bowl slightly more than 
half full. 

The bowl is then covered and placed in a 
good light to allow the plants to become es- 
tablished and to start into growth: Unless 

(Continued on page 448) 
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USES FOR OLD 
Cutting and Shaping Rubber Heels for 

By P. C. 

RUBBER heels can be put to many and 
varied uses. 1, indicates the use of 
rubber heels as anti -rattling devices for 

windows; 2 is a gong striker cymbal mallet; 
3, replacement rollers for clothes wringer; 4, 
a soft key knob; 5, tip for an artist's stick; 
6, rubber supports for bathroom mirror; 7, 
indicates wash-stand base; 8, shock absorbers 
for machinery; 9, checkers; 10, supports for 
clocks; 11, friction wheel for sewing machine; 
12, clutch for small machinery; 13, an um- 
brella rack; 14, print roller; 15, knob for radio 
apparatus and the like; 16, massage roller; 17, 
cue bumper; 18, door stop; 19, furniture 
castor; 20, emergency window repair,. and 21, 
anti -creeping ladder. 
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on the end of a rod as indicated in Fig. 2. 
On the other hand, it may be desirable to 
make the mallet square when the rubber heels 
are cut according to the desired shape. It 
might be well to mention here that soft 
hammers can be made of the same material, 
the bolt being pulled up well into the rubber 
pieces and if required, another piece can be 
mounted outside of the bolt and held in this 
position by rubber cement, or by vulcaniza- 
tion. 

An old wringer can be put into service 
again by replacing the worn -out rollers with 
rubber heel discs. It will be found that when 
the old rollers are removed, a square rod 
serves as the axle. The rubber discs will 
then have to have a square hole cut in them, 
which can be performed by the aid of a 
chisel or a piece of square tubing, or else a 
square rod of identical size. The replace- 
ment rollers are shown in Fig. 3. 

There are many times when it is desirable 
to use a knob which has some resiliency 
about it, such as in the case of a circuit -clos- 
ing key, which must be operated repeatedly 
or as in the case of a telegrapher's key. A 
knob made from a rubber heel will serve in 
good stead in this position, and it can be 
held in place by shellacing it to the old key. 
This position on a circuit -closing device is 
indicated in Fig. 4 on the opposite page. 

For the lettering of signs and to serve as 
a hand rest, it will be found that a rubber 
tip made from a rubber heel and attached to 
the hand rest will prevent that rest from 
slipping, and yet will not mar the easel or 
the material upon which the work is being 
done. This procedure is illustrated in Fig. 
5. 

RUBBER BATHROOM ADJUNCTS 

EVEN in the bath -room we can find many 
uses for rubber heels. But a few of 

these are shown in Fig. 6, but it will be 

now let us see what idea you can 
think up for another new contest or 
article. Address your suggestions 
to the Editor, New Contests, Sci- 
ence and Invention, 230 Fifth Ave., 
New York City. 

trifle too much. With a hard wall behind, 
breakage would not easily be prevented. A 
resilient support for a washstand is indicated 
in Fig. 7 which is a portion of the same 
illustration. 

Much of the noise and vibration from 
small machinery can be absorbed if the 
builder employs the method shown in Fig. 
8. The machinery is raised on its base and 
several rubber heels are placed under it to 
take up the shock. 

There is a noiseless checker board indi- 
cated in Fig. 9. Here an ordinary board is 
used, but discs of rubber are the checkers. 
In order to differentiate between them, these 
discs may be either painted, or a ring may 
be cut in the top of half the number of 
checkers. These checkers have the property 
of being noiseless when moved about. Thus, 
greater concentration is possible because one 
can then really enjoy a quiet game of 
checkers. 

PROTECTING POLISHED SURFACES 
MANY articles are placed on polished 

furniture surfaces which, if moved but 
slightly, would mar the furniture. Small 
buttons of rubber with a hole punched 
through the center to admit a screw can be 
affixed to various articles of furniture, the 
larger sizes for chairs and tables, as shown 
in 19, and the smaller ones for mantle 
clocks and articles of alike nature, as in- 
dicated in Fig. 10. In the latter case, it 
might be more desirable to shellac the rub- 

BODY MASSAGER 
MANY claim that fat can be massaged 

from the body. Well, here is a mas- 
saging device for just such a purpose, made 
up of discs of two different sizes and alter- 
nately placed on a rod which is subsequently 
provided with two handles. This massage 
roller is to be rolled up and down over the 
muscles. We do not guarantee results, but 
you will see the device illustrated in Fig. 16. 

Small discs or buttons of rubber can be 
shellacked to the end of a cue handle as 
shown at 17, or if desired, a hole may be 
punched in the rubber pieca and this screwed 
into the bottom of the handle. 

An excellent door stop is indicated in Fig. 
18, also on the opposite page. The disc being 
small, and flat, is not likely to be as un- 
sightly as some of the door stops now in 
general use. It can be mounted on a pin 
driven into the wood floor or better yet, 
securely fasten the pin to the rubber disc and 
make a hole butslightly larger than the pin 
so that it will slide into the hole drilled for 
it and yet will permit of its removal. 

The same rubber can be put to use in 
case of the accidental cracking of a win - 
dew. A piece of rubber is put on either side 
of the window at the point where the break 
occurred and a bolt is then run through both 
rubber discs and tightened. This will pre- 
vent the window from smashing altogether, 
and will serve as a temporary repair. The 
article is indicated in use in illustration 20. 

Ladders have a habit of slipping when 
we least expect them to slide. Anti -creepers 
for ladders can be made of the same material 
as is used to heel our shoes. Two strips 
are cut, or if necessary, several pieces are 
made and fastened to the bottom of the 
ladder so that they will turn around both 
the front and the back part of the uprights, 
as indicated in illustration 21. 
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Solid Steel Conveyors 
UP till the present time screw conveyors 
consisted of worms of cast iron sections 

mounted upon a driving shaft which proved 
to be unsatisfactory because the cast iron 
sections frequently broke. Steel flights or 
sections were then ordered substituted for 
the cast iron ones. The possibility of mak- 

A welder cut out the groove between the 
turns of the helix, leaving the blade of the 
worm integral with the hub. The groove is 
cut easily with an oxyacetylene 
blowpipe and in five hours an 
operator had cut the thirty-inch 
length shown here. In eight 

TEMPLATE TO 
CHECK TEETH 

The above illustration shows how the worm cut is made with an oxyacetylene pipe and the template used in making the teeth or cuts. 

Above is a three -foot section of a conveyor cut out in the rough in five hours by the process outlined here. 

61 DIAMETER STEEL BLANK 

SPIRAL PRICK-MARKED 
ON STEEL ROD. 

ing the entire conveyor from one piece of 
steel by cutting with a blowpipe was sug- 
gested. Two worms were desired, one thirty 
inches and the other forty inches in length. 
Upon a piece of machine steel six inches in 
diameter, prick marks were made as illus- 
trated and a template made from sheet metal. 

Above is a perfect one -piece conveyor after machining. At the left is a steel blank six inches in diameter, with spiral prick marks used as a guide when cutting the worms. 
hours the forty- eight -inch piece was finished. 
The template used was made slightly smaller 
than the desired finish of the groove, in order 
that the finishing cuts might be made in a 
lathe for precision and smoothness. There 
was relatively little machining needed and 
the cut surfaces showed no difference what- 

ever in cutting quality and softness, from 
the inner metal. The thirty -inch length re- 
quired twenty -three hours for finishing the 
blade and hub, while the forty- eight -inch 
piece required twenty -nine hours for finish- 
ing. - Illustrations courtesy Oxyacetylene 

Tips. 
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Heating Your House with Atmospheric Air 
A Physics Paradox Which Seems to Indicate That We Get Something for Nothing 

EXHAUSTER COMPRESSOR 
AIR EXHAUSTED 
FROM ROOM ..* 
AT 59 °F. /1 

COMPRESSIONr 
j,t'\'¡`/ 

AIR EXPANDED.,ANO 
COOLED TO 
-13° F. 

AIR BROUGHT 
TO ATMOSPHERIC 

PRESSURE NO 
SENT INTO ROOM AT 

14O °F 
EXHAUSTION 

AIR HEATED 
BY THE 
EXCHANGE 
TO 32 °F. 

AIR 
EXHAUST. 
ED AT -13 °F. 

MR INTAKE 
AT 32 °F. 

The final operation in the heat -changing process is completed by the 
discharge of a quantity of very cold air at -13 degrees Fahrenheit, into 

the external air at 32 degrees Fahrenheit. 

AKILOWATT -HOUR of electricity 
represents exactly 860 calories. In 
other words, if you use the kilowatt - 
hour in an electric radiator (which 

absorbs it by the Joule effect in a resisting 
circuit brought to incandescence) you will 
obtain a radiation of heat equivalent to that 
due to the combustion of 120 to 150 grams 
of carbon. Now this kilowatt hour reach- 
ing you through conducting cables which 
carried it, coming from the alternator which 
generated it, front the turbine which turned 
the alternator and from the boiler which 
drives the turbine requires, because of all 
the successive losses, the combustion of a 
good kilogram of carbon, representing 7,000 
calories, on the grate bars of the boilers of 
the central station. 

Following this out, it is far more eco- 
nomical if not more convenient, to burn the 
kilogram of carbon directly in your small 
stove or else in the furnace of the building; 
or better yet, to have steam piped to you 
directly from the central station, instead of 
"transforming" this steam into electricity. 
This is the solution of all city heating of 
which we have already spoken (See La 
Science et la Vie, February 1926). Deduct- 
ing all losses this will always carry 50% 
of the heat produced in the central station 
to your residence, instead of a bare 10 to 
12 %, which .electricity will give you when 
applied to heating. 

But the problem changes in aspect, if we 
find that the 860 calories of the kilowatt 
can be doubled at the place of consumption 
by an apparatus which will utilize and dis- 
pense them according to the exact laws of 
thermodynamics. 

This is the demonstration which we have 
to make. 

EXPLANATION OF THE PARADOX CAN BE 
MADE VERY SIMPLY 

BUT you will say such a project is a con- 
tradiction of the principle of conserva- 

tion of energy. How could the 860 calories 
of the kilowatt -hour be doubled except by 
some magic process? Where are you going 
to find the missing 9 /10ths of the total heat 
we started with? 

In the natural atmosphere, although it 
may be winter and several degrees below 
freezing. 

This is really magic. The first magician 
who invented this feat is called Lord Kelvin. 
Afterwards, Mr. Henry Le Chatelier studied 
once more the question of thermodynamics, 
known to scientists under the name of "The 
Kelvin Paradox," to show that by means 

COMPRESSOR ti EXHAUSTER 
VITIATED AIR 

DRAWN OUT OF -O- 
ROOM AT S 9° F. 

-T VITIATED AIR 
COOLED BY EXPAN- 
SION AND EXHAUST- 
ED AT -22 °F. 

COMPRESSION 

VITIATED AIR COOLED 
BY TRANSFER 

TO 50°F. 

EXPANSION 
VITIATED AIR RAISED BY 
COMPRESSION 
TO 140 °F. r_.- 4 _- 

FRESH AIR 
HEATED BY 
TRANSFER TO 
104° F LEO TO ROOM. 

FRESH AIR 
INTAKE AT, 

32 °F. 

The compressor -exhauster is shown above. Air is taken in at atmospheric 
pressure, is rarefied, and then brought back by compression to atmospheric 

pressure. These two cycles are placed in, series in one machine. 

of a good steam engine, you could manu- 
facture ten times more heat than could the 
boiler furnace of the same machine. With 
the current supplied by a steam central sta- 
tion at a distance, it is also possible to 
generate a quantity of heat ten times that of 
the electric energy received, that is to say, 
the quantity theoretically equal to that de 
veloped in the furnaces of the central station. 

The mathematical explanation of . this 
paradox is made by the aid of diagrams by 
which we measure the work of the heat en- 
gine, but it would be much more simple to 
invoke here a classic analogy. 

As Sadi Carnot himself did in his im- 
mortal work on the motive power of fire, let 
us compare thermic energy to hydraulic 
energy, and every thermic machine to a 
water mill, which transforms the energy of 

The above iliustrafion shows how it is pos- 
sible to raise a cubic meter of water one 
meter by passing one -tenth of a cubic meter 

of water through a hydraulic turbine. 

the water into useful work. In this parallel 
or comparison, the quantity of heat (num- 
ber of calories) is the analogue of the qua11- 
tity of water actuating the mill wheel, and 
the temperature at which this quantity of 
heat is captured has its analogue in the 
height of the fall of water. 

A "MAGIC" WATER PARADOX 

ALL this being well understood, suppose 
you are utilizing a cubic meter (a cube 

measuring 3.28 x 3.28,x 3.28 feet) of water 
placed on the roof of your house at an 
elevation of ten meters (32.8 ft.) and sim- 
ultaneously are utilizing a well, the level 
of whose water would be only one meter 
below your bathroom. These simple data 
being given, see if you can solve the little 
problem which follows : Fill your bathroom 
under the most favorable economic condi- 
tions. 

What are you going to do? Simply run 
into the bathtub the cubic meter from the 
roof ? All right. But then you cannot take 
but a single bath (supposing that the bath- 
tub holds just the cubic meter). 

Now, here's how you can take ten baths 
out of a cubic meter ; emptying only once 
the reservoir on the roof. 

You will install a hydraulic turbine 
coupled to a pump and you will pass the 
water from your roof to the turbine ; the 
pump will draw up the water from the well 
as this is only a meter (3.28 ft.) below the 
level of the bathtub. The laws of mechanics 
tell us that 1 /10 of the cubic meter passing 
through the turbine from a height of ten 
meters can raise a cubic meter from the 
depth of one meter. 

By this principle, a cubic meter of water 
placed upon your roof can pump up ten 
cubic meters into your bathtub. 

FROM HYDRAULICS TO ELECTRICITY 

IASSUME that you are getting from 
your service line the . quantity of elec- 

tricity equal to one kilowatt. If you trans- 
form this electricity directly into heat by 
heating a resistance (electric radiator) it's 
as if you emptied the cubic meter at an 
elevation of ten meters into your bathtub. 

On the other hand, if you conduct this 
electricity through a good motor, coupled 
to an air compressor, this is what goes on, 
everything being arranged to give the desired 
effect : the compressor will deliver into your 
apartment, the air (vitiated) which is found 
at 60 °F. and will bring it to a temperature 
of 140 °F. by the effect of the compression. 

(Continued on page 449) 
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Fig. 1. At the left you see 
a German Fräulein astride 
her motorcycle. While some 
of us might believe that a 
motorcycle may look like 
this in Germany, we can as- 
sure the reader than this Is 
purely a distorted perspec- 
tive photo. The motorcycle 

is quite ordinary. 

Fig. 2. How the cameraman 
looks to the worm. Here he 
is with his camera pointed 
to the ground to take a 
photo of the lowly worm. 

i» ») ) 

DISTORTED YEß5PECTIVES 
IC will be remembered that in the last is- 

sue (August, 1928) we first announced 
our intention to publish perspective 
photos. In that issue several excellent 

examples of this type of material are given, 
among which we find a bridge with a lake - 
like reflection, the photo of which was taken 
on a bright clear day. The details for con- 
structing the device to reproduce photos of 
this nature were given in that particular 
issue. It consisted of an ordinary shell made 
of cardboard or other tubing into which a 
piece of plain glass had been inserted. The 
glass was put at an angle, so that it would 
reproduce on its surface an exact image of 
the object to be photographed, 
and it would throw this image 
back into the camera again to 
give the'effect of a lake. 

In the same issue, there is a 
multi -legged dog, taken with a 
panoramic camera. It so hap- 
pened that at the time this photo 
was taken, the dog moved several 
paces, practically keeping time 
with the movement of the camera. 

Already camera fiends have 
taken to the distorted perspective 
craze and have commenced to 
pour in their contributions to the 
editors. In the next month's is- 
sue we will probably have some 
interesting photographs to show the readers. 
Cameras have been used to photograph 
buildings, ships; -airplanes, street cars 
and naturally, members of both sexes,- in 
various ludicrous positions characteristic 
of distorted perspectives. 

An ordinary camera does not reproduce 
perspectives the way the human eye sees 
them. Anything close to a camera appears 

By JOSEPH H. KRAUS 
much larger than it actually is. Those 
things further away from the camera dimin- 
ish in size. Thus, a photograph taken close 
to the hands shows tremendously big fin- 
gers and then if the arm is also seen in the 
view, the arm appears to gradually taper 
off into the distance. 

Taking advantage of this defect of the 
camera, the editors have decided to start a 

craze, if such it may be called, for 
the production of distorted per -, 
spectives. Frequently during the 
summer months, pictures of this 
nature are taken accidentally, but 
when one knows how to make 
them purposely, it is rare that an 
accidental freak picture will be 
snapped. This statement may sound 
paradoxical, but it is nevertheless 
true. If an error is purposely re- 
peatedly produced, any subsequent 
production is Dever accidentally 
accomplished. For example, many 
a typist, in spelling the word "the," 
transposes the letters, making them 

"hte." Psychologists have found that 
the way to prevent such accidental er- 
rors is to make the typist write the 
word "hte" over and over again for 
several days or until such time as she 
definitely realizes she is writing "hte" 
rather than "the." After this, no fur- 
ther errors are made. 

And so it is with photography. Make 
an error purposely and you will not 
do so accidentally. 

In an effort to make ludicrous pic- 
tures lucrative, the editors have de- 
cided to stage a distorted perspective 
fad and also to pay $5.00 for every 
distorted perspective photo accepted and 

Fig. 3. 
This is not ex- 
actly the kind of 
portrait you would 
care to send to your 
friends. It was 
taken with the 
camera near the 

feet. 
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published. Also, in attempting to help the 
readers, we have decided to place on these 
pages several distorted pictures which show 
exactly what it is that is desired. 

Fig. 1 shows a German motorcycle taken 
with the camera fitted with a wide angle 
lens and the camera placed close to the 

feat (if we may be permitted the pun). In 
this view the camera was placed at a level 
approximately the height of milady's knees. 

In Fig. 4 we have Old Dobbin ; but how 
he has changed. Here again, the camera 
was placed rather close to the horse's head, 
a little to one side thereof. 

Use Your Camera to Take 
Distorted Perspective Photos 

Send these pictures to the editor of this publica- 
tion. $5.00 will be paid for each one accepted and 

published. 

Fig. 4. 
If Old Dobbin looked 
like this, P. T. Bar, 
num would have in- stantly purchased 
him and placed him 
in the side show. A 
distorted perspective 
fiend can do worse 
than this, or shall 

we say better? 

40R 

ground and a little to one side of the front 
wheel of the motorcycle. Note the peculiar 
distortion to the picture and observe the 
"length" of the motorized bicycle. 

In Fig. 2, a cameraman is standing on a 
ledge, his feet projecting over the edge 
slightly. The photographer has snapped this 
picture from beneath, giving us what might 
characteristically be called a worm's eye 
view of a man. 

How a young lady could possibly take it 
easy with legs and feet of the size and 
nature indicated by our fair damsel in the 
photograph in Fig. 3 is something difficult 
to determine. Nevertheless, here she is 
with rather exaggerated pedal extremities, 
looking none the less sorrowful for such a 

We now come to an air- 
plane or bird's eye view, 
taken rather close to an- 
other fair damsel. She is . 

anxiously peering up at the 
camera. The photograph 
was taken from an over- 
hanging balcony and the 
product is astounding, to 
say the least. . This view 
is indicated in Fig. 5. 

It is thus seen that by 
simply shifting the posi- 
tion of the camera, or by 
some slight movement on 
the part of the individual 
photographed, or change in 

Fig. 5. You often wonder what you look like to a bird flying directly 
over your head. It is very probable that he gets a view of you similar 

to this photograph. 

position of the object 
photographed, a very 
peculiar effect can 
be obtained. The 
nature of this de- 
pends entirely on the 
ingenuity of the 
cameraman. 

Here is another 
hint for assisting 
distorted per s p e c- 
tive photographers. 
While the average 
camera using plates 
or film packs is fitted 
with .a ground glass, 
roll film cameras are 
not usually provided 
with a ground glass. 
It therefore becomes 
almost impossible to 
see what one is about 
to take, if one is 
using such a camera. 
A hint here is not 
amiss. If the film is 
left out of a roll film 
camera and a piece 
of thin paper held 
there in the position 
usually occupied by 
the film, and if this 
paper has been 
greased to render it 
transparent (paraf- 

. fined paper may be 
substituted), the pá- 
per will serve as an 
admirable ground 
glass. 

The person using 
the camera opens the 
shutter and leaves it 
open and then places 
the intended victim 
in frontof him and 
moves around with 

the camera until the greatest amount of dis- 
tortion and the most peculiar appearance is 

observed in the improvised ground glass. He 
marks his position and then assumes another 
position, employing another subject if de- 
sired. After having taken six different posi- 
tions and after having marked each one of 
them, the paraffined paper is removed from 
the back and the regular photographic film 
inserted. All six pictures can now be taken, 
one after the other, and unusually good 
results will be obtained. It will thus be 
seen that the plan is merely one to enable 
those roll film camera users to secure the 
advantages which are possessed by the film 
pack and plate camera owners. 

Distorted perspective photographs can also 
be taken with motion picture cameras, and 
those who are fortunate enough to possess 
cameras will find that a reel of distor- 
tions is quite interesting, particularly if the 
people will move while the camera is taking 
the distorted views. A motion picture cam- 
era can easily be used to give instruction in 
the taking of distorted pictures by gradu- 
ally shifting it from one position to an- 
other. Remember that all the time you are 
taking distorted pictures, not only are you 
learning how to take them, but you are also 
learning what not to do in order to get 
good results in the taking of pictures. You 
will know how to set the stops of the cam- 
era so as to get a depth of focus, at the 
same time preserving the distortion. 

In conclusion, we would like to advise 
all our distorted perspective fiends to send 
prints, rather than the films of their original 
pictures. We would not like to see a valu- 
able film destroyed because of a wet en- 
velope or accidentally lost. The print will 
answer the purpose admirably and if we 
find it necessary to get the film for en- 
largement purposes, the editor of the de- 
partment will write to the contestant. Get 
busy and rush your distorted perspective 
photos into the Distorted Perspective Edi- 
tor, in care of this publication. 
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Tire Inflator 
The photo above shows an automatic tire 
inflator which operates continuously, 
discharging to the atmosphere when the 
tire is at the correct pressure or pumping 
air into the tire if it is below pressure. 
This device is absolutely fool -proof and 
is attached to the valve with an ordinary 
hose connection. The centrifugal force 
filters all oil and water which collects in 
the bottom of the pump when the wheel 

is revolving. 

At the right is 
a photograph 
of the new 
electro - mag- 
netic emer- gency and 
trouble lamp, 
which will 
cling to any 
part of the steel car 
frame or en- 

gine. 

Science and Invention for September, 1928 

New Accessories 
Recent Developments 

Trouble Lamp 

AN emergency light and trouble lamp, 
which will hold to any part of the 

metal framework of the car, is shown here. 
The magnetic base holds it in place and 
leaves both hands free for work. It is oper- 
ated by the battery of the auto and comes 
equipped with a twelve -foot cord complete 
with clips. It is quite compact, being only 
three and one -half inches long. A special 
reflector helps to throw a light beam 100 
feet when using a 21- candlepower head- 
light bulb. The glare protector shields the 
eyes when making repairs on the car. A 
heavy metal guard surrounds the bulb so 
that it is not easily broken. The small lamp 
is admirably adapted for use as an emer- 
gency headlight or tail light. In the base 
of the lamp is an iron magnet frame, upon 
which a coil of wire has been wound, so 
that the electro- magnetic action is obtained 
when this coil is connected to the battery. 

Tire Pressure Indicator 
APUNCTURE indicator has recently been placed on 

the market for the added convenience of the motor- 
ist. This device indicates the pressure in all four tires. 
A special dash indicator is provided and consists of a 
number of small lamps. An air switch is attached to 
each wheel and when the pressure in the tire is correct, 
the indicator on the dash glows green. When the pres- 
sure is too high, a blue light shows up on the indicator, 
and when the tire is flat a red light is lit. The wiring 
diagram, showing four air switches and six indicating 
lights, appears here. The air switch is of good design 
and causes the correct indicating lights to glow in accord- 

ance with the pressure in the tires. The 
installation of this system is not difficult, 
and the convenience of motoring is greatly 
augmented by it, as it saves the time and 
annoyance of climbing out of the car and 

.inspecting each tire separately. A special 
test switch has been provided, so that the 
complete installation can be checked over in 
order to see if it is in working order, by 
simply throwing this switch. 

DASH 
INDICATOR, `` 

FRONT \ TEST Z LEFT RIGHT 
WITCH' 

LINE 1 

SWITCHI-'- 

WIRING DIAGRAM 

The wiring diagram of the indicator is shown above. Above is an 'installation made in a rear wheel. 

TO BATTERY 

. : 

"K. 
`a"---`---i ---- 

MAGNETIZING \ 
COIL p+ 

IRON MAGNET.- 
FRAME 

i \ ì 
MAGNETIC FIELD 

I POWWOW 
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The above illustration shows how the lamp is 
magnetized by using a coil connected to the 

battery. 

Quick Acting Monkey -Wrench 

ftlËÏï(tllif 

FRAME 

AIR SWITCH 

LEADS TO COM. 

COM. BRUSH 

OMMUTATOR 

At the left is a photo- 
graph of a quick -acting 
monkey -wrench which is 
adjustable to the cor- 
rect opening within a 
second. A special lever 
has been provided on the 
handle and has to be 
pressed down in order 
to close and fix the jaws. 

-Walter J. O'Neill. 

The indicator which is placed on the dash 
board of the automobile tells at a glance 
the condition existing in all the tires. It is 
small and of neat design, containing six 
small indicating lights and two switches. 
The lights are connected to the various air 
switches, as shown in the wiring diagram, 
and a line switch is placed in series with the 
lead from the negative terminal of the stor- 
age battery. A test switch, connecting to 
the lights and having one end grounded on 
the frame, serves to indicate when the sys- 
tem is in perfect working order. 

AIR VALVE 
CONNECTION 

GREEN LIGHT 

RED LIGHT LOW 
DA NGER 

BLUE LIGHT 
HIGH DANGER 

COMMUTATOR 
CON NECTION 

The air switch, showing the contact arrange- 
ments, is illustrated above. The air valve 
connection is made at the top and the com- 
mutator connection at the bottom. A red 
light denotes low pressure and a blue light 
high pressure, both of which are undesirable. 
When the tire pressure is correct, the air 

switch causes a green light to glow. 
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for the Auto 
Insure Better Motoring 

Combination Shade and Awning 

A combination shade and awning for 
closed cars is 
illustrated at 
the left. It is 
adaptable to 
every type of 
door or win- 
dow casing, 
and is changed 
from awning 

-- to shade and 
I vice versa by 

-- a unique 
spring device, which also 
prevents t h e shade from 

flapping. 

The illustration at the 
right shows a new chain 
lock to be used with the 
spare tire. The lock is 
too compact and solid to 
be opened by hammer 
blows and the hardened 
steel forgings cannot be 
cut with bolt cutters, 
hacksaw or file. The 
shape of the lock is so 
designed that it forms a 
link in the chain. The 
key is self -ejecting and 
cannot stick in the lock 
which also can be closed 

without a key. 

411 

The above photograph shows a testing room used in the manu- 
facture of automobile storage batteries. Cold weather perform- 
ance is tested in a giant icebox and the temperature of the 
motor, gasoline, oil and battery is brought down below zero. 
The engineers stand inside of the box and communicate with 

those outside by means of a telephone. 

Adjustable Combination Chain Lock 

Above--the lock in closed and open position. 

AN 
ingenious flexible wheel truck, to 

be used with motor trucks, has re- 
cently been described in "La Science et La 
Vie," Paris, France. Through the cour- 
tesy of this magazine we are illustrating 
here some of the features of this new de- 
vice. The illustration at the right shows 
a truck equipped in the manner men- 
tioned, with wheels mounted on flexible 
trucks, so that they are at all times in 
contact with the roadway, no matter how 
rough it may be. The wheels are free 
to move with an up- and -down motion, 
readily keeping to the road, as shown, 
when blocks are placed under them. 

A cross -sectional view of the lock appears 

Flexible Wheel Trucks 
above. 

At the left is a cross - 
sectional view of the 
mechanism. If the keys 
are lost, a new combina- 
tion can be made. In 
the illustration 1 indi- 
cates the key slot, 2 
shows three upper brass 
tubes, 3 shows brass 
wire surrounding lock, 4 
shows three lower brass 
tubes, and 5 shows 
springs, which when key 
is removed, push part of 
lower tubes past point 
A, thus preventing the 
lock from being opened. 

AT the left is an illustration showing the schematic 
disposition of the wheels and how they are 

mounted on vehicles using six or eight of them. A, 
B and C are the wheels, of which B and C are 
mounted so as to swing. The axle -tree is free to 
move. D is the chassis support. In the illustration 
of a vehicle having eight wheels, E, F, G and H are 
the four groups of wheels, which are all free to 
move, as shown in the illustration. I is the chassis 
support. 

Names of manufacturers supplied upon request. 
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New Stars and . the Rejuvenation of the Universe 

- "'THE -`BIRTH OF A NEW STAR 

100 MILES 
PER SECOND 

INNER 
TEMPERATURE 
30,000.000 

100 MILES 
PER SECOND 

TEMPERATURE 
6,000° 

DIAMETER 
OF STAR 
1,000000 MI. 

100 MILES 
PER SECOND 

BEFORE 
OUTBURST 

100 MILES 
PER SECOND 

ONE DAY AFTER 
THE EXPLOSION 

The above illustration shows the birth of a 
new star and the speed with which it expands. 
Before the outburst or explosion, it measured 
1,000,000 miles in diameter and one day after the 
explosion it measured 8,000,000 miles in diameter. 
The temperatures before and after the explosions 

are also indicated. 

FOR years, decades, perhaps thousands 
of years the heavens may rotate round 
the earth, stars rise and set, and no 
apparent change occurs. Until some 

evening, after dark, a faint spot of light is 
seen which grows rapidly brighter. Per- 
haps unnoticed at first, it keeps on growing 
brighter, until at last some astronomer or 
some amateur, by chance looks at this par- 
ticular spot of the heavens more carefully, 
and notices a strange star, not shown in 
any star atlas and never seen before. A 
new star. 

He rushes to the telegraph office and sends 
a message to the Harvard College Observa- 
tory, giving the position in the sky and the 
brightness of the new object. Within a 
few hours the wheels of the international 
astronomical machinery have been set in 
motion, observatories all over the world 
have been notified, and everyone immediately 
stops work arid turns his telescope on the 
new star. 

Photographs are taken, the increase in 
brightness is very closely watched, and, most 
important of all, the spectroscope is im- 
mediately gotten ready for action to de- 
cipher the mystery of the new catastrophe. 
In less than a day the new star reaches its 
maximum brightness, remàins there but a 
few hours, and by the time the original dis- 
coverer sees it again, it is generally on the 
decline. By that time the star has re- 
covered its poise, and slowly -almost ma- 
jestically, it begins its inevitable downward 
path, to end up again, after a long time as 
a very insignificant if not entirely invisible 
object. 

WHY NEW STARS EXCITE ASTRONOMERS 

THE reason that astronomers are thrown 
into such a frenzy by the discovery of a 

new star, is that they do not yet know what 
really happens. The birth of a new star is 
one of the greatest mysteries we have in 
astronomy. And the worst of it is that 
probably the most significant part of the 
life of a new star is the very short time 
spent in getting brighter. It is during those 
few hours that most of the enigma lies, and 
it is an exceedingly rare occurrence if we 
pick up a nova, before it is so far advanced 
as to have lost its pre- maximum character- 
istics. 

What really happens when a new star ap- 
pears? We do not know for certain,' we 
can only conjecture, and describe the phe- 

By W. J. LUYTEN 
HARVARD COLLEGE OBSERVATORY 

nomenon in the most general and uncertain 
terms. How is the stage set for this, Na- 
ture's greatest drama ? We do not know, 
we grope completely in the dark. In all 
probability it is all done inside the star, in 
the turbulent, fermenting, hodge -pc dge of 
hot gases, hidden from our view, shut off 
from our hearing by the eternal silence of 
empty space. Nevertheless, the process is 
going on, the celestial T.N.T. is stored up, 
and put together, the charges are all made 
ready, and the surrounding space cleared of 
onlookers. No advertising is allowed, so 
far as we now know, and there is only one 
performance, with possibly a few feeble en- 
cores. The appointed hour comes 2nd the 
trigger is pulled mysteriously. The terrific 
explosion is instantaneous, but silent, because 
the voids of infinite space cannot carry any 
sound. 

SPECTACULAR EXPLOSION 

THE most spectacular explosion in crea- 

tion, it. is swift as thought, yet silent 
as doom. In one great leap the incandescent 
gases come rushing out of the interior, the 
whole star suddenly begins to expand at the 
rate of a hundred miles a second. Inside a 
day its diameter may have increased a thou- 
sandfold, its light a millionfold, its bulk 
a billionfold! If before it was the puniest 
of "dwarf" stars it now ranks equal to the 
most aristocratic giant; if it was a giant 
previously, it will have changed into the 
mightiest of all "super- giants." For the 
moment of its glory it has no rival in the 
realm of transparent space. But its reign is 
short, such a giant among giants cannot 
stay at the pinnacle of its fame but for a 
few hours or a day at the most. And what 
are a few days in the life of a star, which 
is counted in quadrillions of years ? A cos - 
mical instant! The star begins to fade, but 
while the celestial scavengers are searching 
through the debris, minor charges, forgotten 
in the general blow up are brought to light 
and touched off. The star is, figuratively 
speaking, thrown into convulsions, as if in- 
dicating its unwillingness to start on its 
downward career. However, obstinacy is of 
no avail, fade away it must, on this point the 
unwritten law of the conduct of new stars is 
quite clear. It may be a matter of months, 
sometimes of years, before the new star re- 
turns to its normal state, the "status quo 
ante," but in the end the morgue claims 
its prey. 

CHINESE RECORDS 
OF NEW STARS 

AS with so many of 
our striking ce- 

lestial phenomena, the 
earliest recorded ob- 
servations of new 
stars, or "novae" as 
the astronomers call 
them, date back to the 
Chinese. Unfortu- 
nately, their descrip- 
tions are often very 
vague; translated in 
the language of our 
modern constellations 
such Chinese observa- 
tions might read: 
"three days after the 
first full moon after 
the harvest a star as 
bright as Venus was 
seen near the left eye 
of the Scorpion," etc. 

The first really systematic observations of a 
nova were made by Tycho Brahe, the cele- 
brated Danish astronomer, *who gave his 
name to a magnificent new star of 1572. 
When he first saw this miraculous object, he 
could hardly believe his eyes, and summoned 
all his servants, who were following him, to 
confirm his discovery. For a time this nova 
was as bright as the planet Venus, and could 
be seen in broad daylight. It appeared in 
the constellation Cassiopeia, near the five 
bright stars, but far outshone all of them. 
At its brightest this nova was twenty -five 
times as bright as Sirius, and now, when we 
look at the exact spot where it appeared we 
can see no star brighter than the twelfth 
magnitude, three hundred times too faint 
to be seen by the unaided eye, and we are 
not even sure that that is it. The remains 
of the nova may have entirely disappeared. 
But at the very least the new star has suf- 
fered a decrease in brilliance from five mil- 
lion to one! Other famous new stars were 
Kepler's star, which appeared in 1604 in 
"the foot of Ophiuchus," the new star in 
Perseus which flashed up in 1901. It was 
photographed in England on one night as 
a star of the twelfth magnitude, on the next 
night it was of the first, more than twenty - 
five thousand times brighter ! 

BEST KNOWN NEW STAR 
PERHAPS the best known of all novae 

was Nova Aquilae No. 3, the new star 
which appeared on the scene on June 8, 1918. 
It was discovered independently in all dif- 
ferent parts of the globe; the news was 
immediately flashed to Harvard, and im- 
mediately it was looked up on the large col- 
lection of plates there. It was then found 
that previous to June 6, 1918, it had been a 
star of the eleventh magnitude, of otherwise 
perfectly normal behavior. On June 7, by 
a piece of good luck, the region in which the 
nova appeared happened to have been photo- 
graphed at Harvard, and the nova found to 
be of the seventh magnitude. When, on 
June 2, night fell in Japan, the new star had 
reached the fourth magnitude ; bright enough 
to be visible to the unaided eye, but not yet 
conspicuous. When darkness advanced over 
India, the nova had climbed up to the second 
magnitude, was a conspicuous object, and 
was promptly discovered by an amateur in 
Madras: Still later, as Europe saw the sun 
set on its battlefields, the nova was bright 
enough so it could be picked out in twilight, 
and by the time night again fell at Harvard, 

REGION OF NOVA PER5E1 

Above -the new star of 1901 Nova Perses photographed on February 19th when it was fainter than the thirteenth magnitude, and on February 26th 
when it was the second brightest star in the sky. 
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telegrams had preceded it, and immediately 
all telescopes were trained on it. In Chi- 
cago, the next night, it was seen as bright as 
Sirius, and although it declined rather 
rapidly after that, it remained visible to 
the naked eye for over a year. Even now, 
nine years later, it is still of the tenth 
magnitude, and shows no signs of returning 
to its former stage. 

BRIGHT NEW STARS RARE 

BUT such bright novae are quite excep- 
tional. Ever since Harvard began pa- 

trolling the skies with its photographic tele- 
s;opes, novae have become more and more 
plentiful, and new novae are found at all 
times. Sometimes they are `old new stars," 
stars that might have appeared several years 
ago, flashed up, and gone down again, but 
not discovered until several years after, as 
was the case with a new star which appeared 
in 1897, but was not discovered until 1926. 
When comparing two plates taken of the 
same part of the sky, but at different dates, 
it was noticed that a plate taken in June, 
1897, showed a bright star, which was not 
visible on the later plate. Immediately the 
whole plate collection -the "rogues gallery" 
where all new stars, and everything else 
which happens in the sky, leaves its finger- 
prints, was examined, and it was found that 
the star had been invisible prior to May, 
1897, was bright, that is to say of the eighth 
magnitude, in June of that year ; and had 
fallen below the limit of visibility on the 
Harvard plates again, in October of the 
same year. A few months ago, something 
like this happened again : a faint star, of the 
twelfth magnitude, was found in the southern 
sky, in a great star cloud, which is known 
to be a hundred thousand light years dis- 
tant. The star was fainter than the seven- 
teenth magnitude all through the time this 
star cloud was under observation, but sud- 
denly appeared as a star of the twelfth mag- 
nitude during the month of October, 1926. 
Owing to bad weather conditions, it was 
not seen again afterwards. This much was 
found out about the star when the plates 
were examined in April, 1927, so that we 
say that this nova was "one hundred thou- 
sand years and six months old." 

AN INTERESTING NOVA 

A VERY interesting nova was the one 
which appeared in May, 1925, in the 

southern hemisphere, particularly because its 
rise in brilliance was unusually slow, thereby 
giving us a chance to study it during this 
most interesting part of its career. We 
now know e.g., that prior to 1925 this star 

appeared as a star of 
the thirteenth magni- 
tude, actually being 
t h r e e times fainter 
than the sun and 700 
light years distant. In 
all probability it was a 
little smaller than the 
sun, say seven hundred 
thousand miles in di- 
ameter, a little cooler 
and a little lighter, but 
otherwise a perfectly 
normal dwarf star. 
Then, in May, 1925, it 
began to misbehave, 

Do you know 
that stars ex- 
plode? The 
spectacular 
outburst, silent 
yet as swift as 
lightning 
caused by gas- 
es, expand the 
star at the in- 
credible rate of 
100 miles per 
second. Many interest- 
ing things can 
happen, as told 
by the author 
in this engross- 
ing story of 
new stars for 
old. 
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F1 G. I. MAY Z2, 1888 

F'iG.3. JUNE 7; 1918 FIG.4. JUNE $, t918 
NOVA AQUi1-AE N°3 

The rapid rise in brilliance of a new star is shown above. Figs. 1 and 
2 show the star in aquila before it burst out on May 22nd, 1888 and 
June 3rd,1918. On June 7th, 1918 it had increased from the eleventh to 
seventh magnitude and on June 8th, it had reached a brilliancy almost 
equal to Sirius. The last two photographs were taken with a telescope 

fitted with a wire grating over the lens. 

and on May 25 it had increased its diameter 
to 40 million miles ; on June 6 it was out- 
shining the sun 10,000 times actually, al- 
though because of its great distance it ap- 
peared to us as a star of the first magnitude, 
billions of times fainter than the sun. 

In a few weeks this star had blown itself 
up from a sphere a little smaller than the 
sun to one ninety times its diameter, and 
almost a million times larger in bulk. Be- 
tween May 28 and June 9 its radius had 
grown almost twenty million miles, indicating 
an average speed of twenty miles a second. 
And yet this is a mild case. We have known 
novae which hurled out their gases at the 

rate of more than a thousand 
miles a second. Can you won- 
der we call them explosions ? 

And such an explosion brings 
up another interesting point, 
viz., that one single nova can 
give almost as much light as a 
whole "universe of stars." Take 
the famous nova of 1885 for in- 
stance ; this one appeared in the 
Andromeda Nebula, at a dis- 
tance of a million light years. 
Yet it appeared to us as a star 
of the seventh magnitude indi- 
cating that it was actually more 
than one hundred million times 
brighter than our sun, while the 
whole "Andromeda nebula uni- 
verse" is less than a billion 
times brighter than the sun. 

In the above illustration, the smaller circle has a radius of 
300,000 000 light years and represents the limits of vision with 
a 100 in. reflecting telescope. The larger circle has a radius of 

1,000,000,000 light years showing what the proposed 25 ft. dia- 
meter reflector would reveal. 

WHAT FOLLOWS A NOVA 
EXPLOSION? 

SOMETIMES the aftermath 
of the nova explosion is 

very interesting too, as e.g., with 
Nova Persei of 1901. This star 
very soon began to develop into 
a nebula, and the nebula itself 
seemed to expand at a perfectly 

terrific rate. Even the most conserva- 
tive estimate of the distance would mean 
that the whole of this "new star nebula" 
was expanding at the rate of tens of 
thousands of miles a second. This looked 
suspicious, and someone immediately made 
the brilliant suggestion that the nebula was 
not really expanding, that the nebula in fact 
had always been there, and that the only 
reason that we saw it expand was that, as 
time went on, the light from the explosion 
in the center reached the outlying parts of 
the nebula and lighted them up ; in other 
words, we saw the speed of light! 

Finally, there is one more significant thing 
about novae, and that is the great fre- 
quency with which they occur. Even with 
our present surveys of the heavens which 
are admittedly and deplorably incomplete, 
we catch a nova about once a year. And 
since we can only catch the brighter ones 
the total number of new stars, including all 
the faint and far distant ones must be much 
larger. Our Galactic System contains prob- 
ably fifty billion stars. We also know that 
the earth has existed for over five hundred 
million years, and the sun probably for bil- 
lions and trillions of years. Now it does 
not seem reasonable to suppose that the 
past fifty years have been much different 
in the universe at large from the previous 
billion, and we have every right to assume 
that nova outbursts have always been about 
as frequent as they are now. Then at least 
five hundred million novae must have ap- 
peared during the time the earth has existed, 
which means that during this astronomically 
very short time, one percent of all the stars 
have been novae. This places us before the 
following dilemma : either all stars become 
novae in time, or : "once a nova always a 
nova." Either the nova stage is something 
which every star has to go through at least 
once, or it is a disease, a habit which, once 
acquired, returns time and again. Astrono- 
mical opinion favors the latter supposition 
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SPECIAL TOOL FOR RENEWING 
VALVE GUIDES 

Worn valve guides, which allow air to 
pass through and disturb the carburetor mix- 
ture, are equivalent to leaks in the manifold 
and result in imperfect engine running, espe- 
cially at low speed. 

Also, the wear of guides and valve stems 
prevents, the valves seating uniformly, with 
resultant missing. 

To renew these guides, a tool of the type 
shown in the attached sketch can be made 
up quickly and easily, using only a plate of 
iron or steel, a long bolt, turned down with 
a pilot on the end, and two support pieces of 
pipe as spacers. 

In use, this tool is fastened to the top of 
the engine, using cylinder head bolt holes. 
The turning of the long screw pushes out 
the old bushing. To install a new bushing, 
this is first entered into the valve port hole. 
The spacers are used under the tool and it is 

Above -1, pilot bolt; 2, body of tool; 3, 
spacers; 4, section through valve port; 5, valve 
guide bushing; 6, plan view showing tool on 

engine head. 

secured by the cylinder head bolts. Turning 
down the pilot bolt forces the new bushing 
into the seat. 

The short time spent in making up the 
tool will be saved on the first job of bushing 
renewals. 

RUBBER BATTERY COVER TO 
PREVENT CORROSION 

Fall touring usually imposes a strain on 
the battery, due to the long charging runs, 
dust accumulations, frequent refilling and 
extensive battery use. 

Corroded terminals will occur from the 
acid on the battery top, or the gassing due 
to charging for long periods. The owner 
knows this condition of terminal corrosion 
will frequently produce resistance, interfere 
with the current, and cause trouble. 

To avoid this trouble, a simple but effec- 
tive battery cover can be made from a sheet 

Conducted by GEORGE A. LUERS 

o 

J i) 
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o 

Above -1, sheet rubber cover; 2, top of bat- 
tery; 3, tight fitting holes; 4, inner tube; 5, 

slits, and 6, the completed cover. 

of rubber cut from a heavy inner tube, as 
indicated in the sketch. 

Make this cover so that the sheet gives a 
tight fit around the filling caps and around 
the terminals. While the terminal openings 
are shown split, it is desirable not to split 
them, requiring only the removal of the con- 
nections to attach the protecting cover. This 
rubber cover is unaffected by the battery 
acid, can be wiped clean or removed for 
wiping, and affords a protection for the bat- 
tery at practically no cost. 

STRAIGHTENING FENDER 
DENTS 

DO YOU KNOW- 
for touring, a spare key or set of 
keys for the car is a wise precau- 
tion. They can be safely hidden on 
the car. One owner places them in 
a hub cap. 

Dented fenders are frequent, and the car 
owner, usually is dissatisfied with appear- 
ances, if these are removed with the hammer. 
The marks show, and the battered condition 
is next to impossible to conceal. 

It is far better to force these dented parts 
back into position than to ever hammer 
them. Means to force out dents are shown 
in the attached sketch. This affords the 
owner a simple method, that is not injurious 
to the enamel and almost invariably will re- 
store the fender to the original shape, with 
little or no hammering. 

Cut a six by six or larger wooden block 
with a narrow blade saw, so the curvature 
of the separating cut is approximately the 
curvature of the fender or slightly more 
curved. 

Place them as shown in the sketch, force 
them together with two large C clamps. 
The buckle in the fender will be taken out 

Above -1, rear fender; 2, blocks; 3, clamps; 
4, method of making blocks; 5, fender, and 6, 

where rubber hammer is used on edges. 

Above-1, headlights; 2, license -plate bar; 3, 
nuts to be tightened; 4, strap -iron brace; 5, 
headlight rim; 6, adjusting screw; 7, details 
of brace; 8, section through headlights; 9, 

gasket. 

and unless a distinct bruised dent exists, the 
job will be complete without breaking the 
enamel. If the edge of the fender requires 
straightening up, this can be done while the 
blocks are clamped solidly to the fender. 

HEADLIGHTS -METHOD OF 
BRACING 

Practically all instruction books give space 
to methods to use in adjusting headlights. 
Repetition of these details are hardly neces- 
sary, as the owner is most familiar with 
these. (Continued on page 452) 
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M A G I C By "DUNNINGER" 
NO. 66 OF A SERIES 

CARD PRODUCTION 

The hand is first shown empty. Suddenly it 
is full of cards. The effect is accomplished 
by having .a deck of cards in the sleeve con- 
nect with the finger ring via a thread. The 

thread pulls the cards out. 

THIS trick has never previously been pub - 
lished, and will be found a welcome 

number to those desirous of something really 
different. The conjurer holds his right hand 
far away from his body. Slowly and dis- 
tinctly, he shows both back and front of 
his hand, fingers wide apart. Reaching into 
space, a handful of playing cards mysteri- 
ously make their appearance in the wizard's 
outstretched hand. 

The diagram clearly illustrates the modus 
operandi. A number of cards are held to- 
gether with a small clip. These cards are 
then secreted in a pocket, which has been 
formed in the lining upon the inside of the 
performer's sleeve. A piece of fine silk 
thread is tied to the clip, and passes through 
a small eyelet of the magician's finger ring. 
This ring is worn upon the middle finger. 
The free end of the thread is tied to the 
magician's waistcoat button. Moving the 
hand forward draws the cards out of the 
sleeve and brings them safely to the ma- 
gician's palm. 

WATCH IT 
HERE is an excellent, impromptu trick. 

The effect is that a watch is taken out 
of the vest pocket and suspended from the 
chain. In this position the performer re- 
moves it from the clasp which holds it to 
the chain, then invisibly throws it into the 
air and apparently catches it on the chain 
again, down which it is seen to slide, com- 
ing to a stop at the bottom. In practice, 
the stunt is accompished in the following 
manner. There are two watches attached 
to the chain. When the performer removes 
one watch, he at the same time conceals in 
the palm of his left hand the other watch, , 
of identical construction. The ring on this 
second watch is soldered at an angle directly 
to the stem so as not to interfere with any 
downward motion of the watch as it is 
dropped. Thus, after removing the watch 
from the bottom of the chain, it is appar- 
enty tossed toward the chain again, but in 
reality it is palmed, with the aid of a loop 
of flesh colored thread. 

A watch chain is removed from the bottom of 
a chain, tossed in the air and is caught by 
the chain, down which it slides to the bot- 

tom. Actually two watches are employed. 
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HANDKERCHIEF TRICK 

In this effect, a stem glass is turned upside- 
down and a tumbler placed on top of it. A 
moment later, a handkerchief previously van- 
ished appears in the tumbler. The stunt is 
accomplished by the aid of a hollow stem 

glass, and a bottomless tumbler. 

HE effect to the audience is approxi- 
1 mately as follows. A transparent glass 

goblet is placed mouthdown on the table. 
A tumbler is stood on the foot. A silk 
handkerchief is now made to vanish and 
mystically appears as quick as a flash, in 
the tumbler which a moment ago was empty. 

In presenting this trick, both tumblers are 
prepared. The silk handkerchief is a dupli- 
cate of the one that is vanished. It is pushed 
into the hollow stem of a goblet. In order 
to prevent this handkerchief from being 
seen, the stem is first lined with tinfoil. At 
a short distance it appears that the stem is 
transparent. The other piece of apparatus 
necessary in this effect is a bottomless tum- 
bler. This is of the regulation type used in 
many different mysteries. The handkerchief 
is drawn into this bottomless tumbler from 
the stem of the glass by an assistant, who, 
at the proper moment, pulls it into view. 
Of course, a thin black thread is used. 

THE PENETRATING HANDKERCHIEF 

In this effect a candle is seen in a candlestick. The magician pushes a 
handkerchief over the flame, extinguishing it, and then, with a little addi- 
tional pressure, he forces the candle clear through the kerchief. He again 
lights the tip of the candle. A short time later he removes the kerchief 

effect 
and the fiat d into 

intact. 
Se Tar- 

ranged that it can slide down in the candlestick for a limited distance. A 

weighted piece of candle with a needle is poked through the handkerchief 
unobserved by the audience and this is then put on top of the candle in the 
candlestick. The weight of this small section pushes the candle down, 
preventing the effect of a change in height. Of course, the fake is palmed 
both times, but this is easy undercover of the kerchief. 

www.americanradiohistory.com

www.americanradiohistory.com


416 Science and Invention for September, 1928 

Can You Answer 
(Form your own answer before 

1. How much more gas is liberated with a given quantity of 
dynamite as compared to black powder? (See page 391.) 

2. Is it possible for a rocket -propelled vehicle to move in a 
vacuum, where there is no air for the expanding gases to 
push against? (See page 392.) 

3. Do you believe in thought transference between two or 
more persons? Is there any scientific fact to make one 
believe that a thought wave, of an electrical nature, ema- 
nates from the brain? (See page 394.) 

you ex lain the motion 4. How do explain picture photography in 
some of the leading comedy films, wherein you see a man 
driving a team of horses at high speed through a crowded 
city street? (See page 395.) 

5. If you were asked by a magician to scheme out an act for 
him, whereby a man would be frozen inside a cake of ice, 
before the very eyes of a theater audience, how would you 
go about it? (See page 396.) 

6. Some years ago, one of the standing jokes used to revolve 
about the term "brakes for airplanes." The wag meant, of 

These Questions? 
turning to page indicated) 

course. brakes for use while flying in the air. Do you 
know low modern airplane brakes work? (See page 399.) 

7. Do you know how the famous 70 -mile German gun, used 
to shell Paris, operated? (See page 400.) 

8. Do you believe that it is possible for goldfish to live in 
an air -tight aquarium? If so, how do you account for the 
fact? (See page 402.) 

9. If you are a student of astronomy, how do you explain the 
birth of a new star? How fast do the gases expand? (See 
page 412.) 

10. What is a simple way in which to take motion pictures of 
microscopic life? (See page 418.) 

11. What simple optical means would you employ to ascer- 
tain whether the filament in a frosted or incandescent lamp 
bulb was broken or short - circuited? How, could you tell 
whether the lamp was new or old? (See page 422.) 

12. What is the simplest manner in which you would attempt 
to build an iceless refrigerator? (See page 425.) 

Million Volt X -Ray Tube 

The above photograph shows Professors C. C. Lauritsen and R. D. Bennett adjusting the safety gaps. Professor Bennett is at the left. 

ASUPER X -ray tube which produces 
rays as penetrating as the gamma rays 
produced by radium has been de- 

veloped by Profs. Lauritsen and Bennett, at 
the California Institute of Technology. One 
million volts are used with this gigantic 
higgh- voltage tube, which is made of glass 
and is nearly 20 ft. in length. It is built in 
sections, each one measuring 12" x 28 ". The 
cathode is a steel cylinder 9 ft. 6 in. long, 
and is cooled by water. The anode or posi- 
tive electrode is a disc of copper, also water- 

A general view of the gigantic X -ray tube is shown above. In the insert 
may be seen a section of lead "camera" for taking pictures with the rays. 

cooled. The exhaustion process is kept go- 
ing continuously by a mercury diffusion 
pump with a 5 -in. nozzle, and three smaller 
pumps which operate just before, during, and 
immediately after the production of the 
X -rays. Power is supplied to the tube by 
four high - voltage transformers connected in 
cascade, each one capable of delivering 250; 
000 volts. The rays produced by the tube 
will penetrate 2 inches of lead and the ema- 
nations can be observed a distance of 300 
ft. from the tube. Since experimentation 

with this tube is fraught with danger, a con- 
crete tunnel was built, with all control 
switches placed therein. Observations are 
taken behind the tunnel walls with mirrors. 
This is possible, since X -rays are not re- 
flected like light rays and thus do not affect 
the observers. The tube is run for about 
one second every thirty seconds, after which 
a close inspection is made and readings taken 
from an electroscope and auxiliàry apparatus, 
which enables the scientists to measure the 
wavelengths of the X -rays. 
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CONDUCTED BY DON BENNETT 

Criticizing the First Film 
No. 2 

RE my films back yet, Mr. Jones ?" 
The speaker was Rockland's new- 
est user of an amateur movie 
camera and the man he addressed 

came forward from the projection room of 
the store. 

"They just came in this morning, Mr. 
Blake. If you'll step back here in the pro- 
jection room we'll take a look at them and 
see how they turned ont." 

Blake was a little excited at the prospect 
of seeing his first attempts as a movie man 
screened, and he could hardly contain him- 
self as Jones threaded the projector and 
darkened the room. A switch was thrown 
and the screen was flooded with light for a 
moment and then it darkened. This con- 

MOVE 
CAMERA 

\, SPRING 

BOARD 

The illustration at the 
left shows how a novel 
effect can be produced 
by placing the movie 
camera above a spring- 
board or the like and 
taking a down shot of 
the swimmer as he leaps 
off the board. This is 
often seen in the movies 
and is easily dupli- 
cated by the amateur. 

tinned for almost ten seconds and Blake 
fidgeted. "Where are the pictures ?" he 
asked. 

"They'll be right along," replied Jones, 
"you ran off too much leader when you 
threaded your camera. On your camera, 
which has a removable lens, you can un- 
screw the lens and let the motor run until 
the film shows in the aperture. After the 
yellow film appears, stop the camera and set 
the footage meter at zero. Then you are 
ready to shoot." As Jones finished speak- 
ing, the picture appeared on the screen. It 
was a picture taken across a valley and the 
hills on the far side were dim and hazy. 

THE RESULT OF OVER -EXPOSURE 

terHAT scene is badly over -exposed, and 
should have been made with a filter to 

The effect of march- 
ing straight toward 
and by the specta- 
tor can be produced 
with a movie camera 
arranged as illus- 
trated at the right. 
Here the camera is 
placed upon a sup- 
port, such as a lad- 
der, for convenience. 

eliminate the haze that usually appears in 
scenes taken from a great distance. At 
that it is very hard to take a scene of a 
subject several miles away, no matter how 
large it is and get a recognizable picture." 

Jones had stopped the projector as he 
talked and he now started it again, bringing 
on the screen a nicely exposed medium shot 
of a group of people on a lawn. They 
showed animation, moved around freely, and 
one of the children was chasing the dog 
around. The exposure was perfect and Blake 
was pleased by the compliments of Jones. 
Then came a close -up of the group, they 

The effect of looking across the bulwarks of 
a ship is produced by mounting the camera 

as illustrated. 
Photo courtesy Gotham Productions 

were standing now in a line and the camera 
moved rapidly from one to another, so 
rapidly in fact that only occasionally could 
a person be recognized. 

HOW TO PANORAM 

ee HAT panorama was taken too fast. It 
1 is a common fault of every beginner. 

FREE FILM FOR HOME 
PROJECTORS 

A SIX -REEL film, "In the 
Service of Transportation," 
has been offered to owners 

of home projectors by the Stanley 
Educational Film Division of New 
York. The film shows the many 
activities of the great American Car 
and Foundry Company and at many 
places reaches dramatic peaks when 
huge pieces of white hot metal are 
crunched into useful articles of 
commerce by powerful jaws. 

A lavish use of color has en- 
hanced the value of the film and 
the amateur will find much to study 
in this picture. Several of the most 
interesting scenes were taken with 
the camera suspended from a crane 
moving down the floors of shops 
two thousand feet and more in 
length. For this sequence, cam- 
eras, lights, and crew were trans- 
ported on a specially built platform 
and the cables supplying the lights 
with current followed the crane as 
it moved along. 

The film also shows fabrication 
of pleasure yachts and other boats 
in the shops at Wilmington, Del., 
and scenes taken in Philadelphia 
show the making of the street car 
in which you ride to work each day. 

Any of our readers interested in 
securing this film should write the 
Home Movies Editor, care Science 
and Invention Magazine, 230 Fifth 
Ave., New York City, and your let- 
ters will be forwarded to the dis- 
tributors of the film. 

You see the eye can rapidly move around 
and it will accept everything before it, but 
'a lens and camera is not as adaptable as 
the human eye. A rule that I follow for a 
"pan" is to decide how slow I want to 
pan, and then go just twice as slow as that. 
It takes a little more film but the results 
justify the expenditure of the extra few 
feet. And your audience will appreciate 
your respect for their optic nerves." 

"Speaking of the length of scenes, Mr. 
Jones, how many feet of film should I use 
for each shot ?" 

AVERAGE LENGTH OF SCENE 

to A FOOT of sixteen millimeter film 
takes two and one -half seconds to 

run. Seven or eight seconds is the average 
length of a scene, and that means that three 
or three and one -half feet is about the right 
length for a normal . scene without any un- 
usual . movement or interest. If you are 
following Baby's first steps, by all means 
keep shooting as long as the film or the 
baby holds out. When photographing a 
race or athletic event, follow your subject, 
keeping it as nearly center as possible. The 

For oncoming shots of 
horses, automobiles and 
the like, the camera is 
arranged below the 
road bed, as illus- 
trated. Planks can be 
placed over a trench 
with a small opening 
for the camera lens. 
This gives the effect of 
rushing straight on- 
ward a±11 over the 

ac 3ience. 

background will be fuzzy but the center of 
interest will stay sharp and clear. 

"Do not carry to extremes the rule of 
keeping your scenes short. One of my cus- 
tomers made a trip to Europe several years 
ago, carrying an expensive camera with him. 
After a six weeks tour of England and 
France he returned with four rolls of film, 
and I thought that perhaps he had been 
too busy to use his camera. When they 
had been processed and returned, we screened 
them here in the projection room, and I 
found that he had made scenes of every 
place he had visited ; many scenes in fact. 
In the four rolls, a total of four hundred 
feet, he had over three hundred scenes, 
an average of one and one -third feet to 
each scene, about three seconds. Some of 

(Continued on page 460) 

O 

Date M. LiB11t-s. Subject 

Lens 

Remarks. 

f.ocÿ 
feit 

Light1AVeregel Dark 

Noll No. 

J 
Cards for keeping the continuity correct can 
be purchased and are filled in and photo- 
graphed. These are filed away and the vari- 
ous scenes can be thus arranged in sequence 

after the film is developed. 
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Movie Microphotography 
By HERBERT C. McKAY, A.R.P.S. 

An Invisible World Now Placed Upon the Screen 

WHILE the home motion picture can 
Wnever become commonplace, it has 
become common. We have reached 
the stage in the development of the 

home movie where the novelty is gone and 
we now demand quality, amusement, infor- 
mation or other definite quality in the films 
shown in the home. In view of this fact, as 
well as in consideration of the field of inter- 
est of the readers of this magazine, it ap- 
pears to be particularly appropriate to re- 
view one of the most recent advances in 
making the home motion picture serve a 
purpose of definite value. 

Most of my readers are familiar with the 
wonders revealed by the compound micro- 
scope -those who are not should by all 
means secure one of these instruments, par- 
ticularly as really excellent ones are obtain- 
able at very low prices -and many of these 
are, in turn, familiar with photomicrography, 
the photography of objects as seen through 
the microscope. 

The writer has had considerable experi- 
ence in still photomicrography, including 
color separation, making three -color record 
negatives for natural color reproduction, 
stereo -photomicrography with the binocular 
microscope and other phases of this fasci- 
nating field, and from some particularly bit- 
ter experiences he can say that photomicrog- 
raphy is not easy- however, it is a surprising 
fact that motion -photomicrography has been 
made so simple that any owner of a 16 m/m 
camera may venture into this field with full 
assurance that his efforts will be successful. 

This may appear incredible, yet it must 
be borne in mind that a great many amateurs 
who have never truly succeeded in still 
photography have succeeded from the first 
with motion photography. It is a truism 
that motion photography is easier than snap- 
shot work. 

FIRST ESSENTIALS 

THE first essential for photomicrography 
for moving pictures is a motion picture 

camera from which the lens may be removed 
and which has the standard 16 m/m lens 
collar, such as the more popular American 
cameras have. In fact, it is only a question 
of a few weeks until all American motion 
picture cameras using 16 m/m film may be 
equipped with this standard lens collar at a 
purely nominal cost. 

In addition to the camera the following 
equipment is needed : a prismatic . focussing 
device which screws into the collar in place 
of the lens, a little device known as a 
"microphote," a compound microscope and a 

At the left- focusing the 
microscope. Note the 
camera mounted upon its 
stand with reflecting 
focusser in place of the 

usual camera lens. 

suitable source of 
light, the conventional 
microscope arc light 
being preferred. 

The camera with 
the prismatic device is 
placed upon a suitable 
support, such as one 
of the disc supports 
obtainable in any 
photographic supply 
house. The micro - 
phote is placed over 
the eyepiece of the 
microscope, with the 
prism outlet directed 

toward the opening in the prismatic focusser. 
The arc or other lamp is then lighted and 
the fullest possible illumination arranged. 
A ground glass screen should be placed be- 
tween the arc condenser and the microscope 
mirror ; otherwise the heat would soon cook 
the object being photographed. 

A drop of water upon the microscope slide, 
covered with a cover glass. 

The microphote is adjusted according to 
directions supplied with each instrument, so 
that the prism lies in the plane of the pupil 
emersion point, which lies from five to ten 
millimeters above the eyepiece lens. 

HOW TO FOCUS 

AS the 16- millimeter 
too small to allow 

direct focussing upon a 
piece of ground film, 
the prismatic focusser 
is used to secure the ut- 
most critical f o c u s. 
When this is done, the 
field is watched through 
the eyepiece of the mic- 
rophote, and the subject 
being under constant ob- 
servation may be con- 
trolled by moving the 
slide. As only about 1 

per cent of the light 
goes to the ocular, the 
other 99 per cent going 
to the film, the light loss 
is negligible. 

At the right we see a 
drop of pond water be- 
ing examined on a mi- 

croscope slide. 

camera has a gate 

It will be borne in mind that as there is 
no camera lens used, the exposure, once de- 
termined, will remain constant. 

It will be noticed, also, that the farther 
the reflecting prism is from the film the 
larger will be the object's image. As the 
film is subjected to approximately 100 x en- 
largement in projecting upon the usual 30 x 
40 -inch screen, it is suggested that the output 
tube of the microscope be placed about 1/16 
inch from the prismatic focusser tube, the 

'junction being covered with a roll of black 
paper. 

The microscope should be equipped with a 
substage condenser for the best results, but 
this is not essential. 

WHAT TO PHOTOGRAPH 

THE subject may be a drop of water 
from any nearby stagnant pool. In the 

heart of New York the writer finds it easy 
to secure unlimited material in the nooks of 
the public parks. The microscopic animal 
life in such water has furnished him with 
ideal subjects. 

The slide bearing the object is moved 
about until the subject is found. When this 
is done, the iris of the condenser is closed to 
its smallest aperture. This brings out the 
full detail of these small subjects in a truly 
remarkable manner, when it is remembered 
that these tiny creatures are transparent. 
After this the field of the camera is ob- 
served in the prismatic focusser telescope. 
Looking into this eyepiece the. subject is 
focussed sharply, regardless of the focus 
obtained, in the ocular of the microphote, as 
this device shows the actual camera field. 
When this is done, the focus of the micro - 
phote ocular is adjusted to give a sharp 
image, without changing the focus of the 
microscope itself. This 'brings the observa- 
tion and camera foci into simultaneous ad- 
justment. 

IF THE SUBJECT MOVES 

DURING all of this time the subject has 
perhaps moved. It is again centered in 

the field of the microscope, the arc carbons 
are brought into correct adjustment if the 
arc is of the hand- controlled type. The posi- 
tion of the slide is given a final adjustment. 
The prism of the focussing device is re- 
moved from the path of the light and the 
control of the camera pressed home and 
locked. The hands are thus left free to con- 
trol the slide. A mechanical stage is con- 
venient, but not at all necessary. ' The writer 
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One microscopic animal feeding upon another. 

A huge water worm Is shown above. 

One of the beautiful forms found in pond water. 

uses a small folding microscope without such 
a stage and has had full success. 

The slide is moved just sufficiently to 
keep the subject within the field of the 
camera, the movement being as slow as the 
movement of the subject will permit, as a 
rapidly moving background is distressing in 
any motion picture. 

THE writer has found that with the four - 
ampere arc, equipped with a colorless 

ground glass screen, placed at twelve inches 
from the mirror, and with the smallest con- 
denser iris aperture, using an initial (micro- 
scope) magnification of 150 diameters, full 
camera speed with negative (not reversing) 
film gives a very good exposure. 

Using this method and similar equipment 
the amateur will have no difficulty in engag- 
ing in this fascinating field of moton picture 
photography. In closing, let us sum up a 
few vital points. 

The camera will register no more detail 
than is visible to the eye. 

Don't jar either camera or microscope 
during exposure. 

Use full -speed automatic drive. Don't try 
to hand crank the camera. 

Have the reflecting prism directly in the 
plane of pupil emersion of the microscope. 
This point is determined by holding a piece 
of ground glass or film above the eyepiece. 
The point of pupil emersion gives an image 
as a tiny, round spot of great brilliancy and 
with sharp 'edges. Measure from this point 
to the eyepiece lens. Then set the prism at 
this height above the eyepiece lens by means 
of the calibrated scale on the microphote. 

Do not forget to pull the prism of the 
focusser out of the light path before start- 
ing the camera. Control the object by watch- 
ing it through the ocular of the microphote. 

Do not use too much water or the subject 
will have room to swim up and down out of 
focus. If this occurs, stop the camera, do 
not try to refocus while the camera is run- 
ning. You will only waste film. 

Always use a cover glass over the droplet 
of water, for the reason above mentioned. 

Use a substage condenser whenever pos- 
sible. The improvement in results will re- 
pay the slight additional expense. 

If your first film has faults, determine 
the cause before making the next. With ap- 
paratus designed for different purposes, with 
no guidance except still photomicrography 
and with no knowledge of others' experience 
in this field, the writer had gratifying suc- 
cess with the first film exposed. 

Names of manufacturers of special equipment 
supplied on request. 

ATTENTION, BOYS ! 

Announcing a new event of inter - 
est to you youthful readers, with es- 
pecial interest for young inventors, 
chemists, machinists or workers of 
every type. Every boy has ideas or 
possibly realized plans for some 
time or labor -saver which the 
world is waiting for. In this way 
you can put your pet schemes be- 
fore thousands, and have a chance 
for outside help. 

You are all urged to write of 
any plans or ideas you may have in 
regard to the amazing inventions of 
the future. Regardless of size or 
possibility your letters are wanted. 

SCIENCE AND INVENTION 
will publish many of the plans, 
along with the opinion of an expert 
on them which will be of value to 
you. 

Address all communications to 
the Editorial Department of Sci- 
ence and Invention, 230 Fifth Ave- 
nue, New York, N. Y., Dept. X. 

I j 
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An animalcule ingesting food. 

A solution of salt crystallizing. 

Above -a section of onion skin. 
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r. 64, fy .. /7 

Constitution Gun Model 
Wins Cup 

Model of the 24- Pounder Carries Away the Award for 
Alexander Malcolm, of Elmhurst, Long Island 

;,4`1!",44,,as'",q,,, 

';f *s 

F?,:: 

THE readers of SCIENCE AND 
INVENTION Magazine already 

know of the Model Contest which for 
several years has been conducted by 
this publication. Every month a model 
trophy cup is given away for the best 
model submitted during the month, and 
it does not make any difference what 
that model is, whether a ship, an air-. 
plane, a submarine, or what not. The 
construction of the model is an im- 
portant consideration. Model engi- 
neering is an enthusiastic sport. From 
models some of our greatest sciences 
have developed. 

THE above photograph shows the SCI- 
ENCE AND INVENTION model 

trophy award, a duplicate of which is given 
monthy to the individual submitting the best 
model. This month the prize was awarded 
by the judges to Alexander Malcolm for his 
model of a 24- pounder gun. This gun is the 
type used on the U. S. S. Constitution. The 
barrel of it is made entirely of brass, and the 
bore is drilled all the way in to within a 
short distance of the breach. The trunnions 
are then also made of brass and fitted into 
the sides of the gun in a press fit. 

We would urge model enthusiasts to sub- 
mit their specimens to the judges of the 
Model Trophy Contest. The rules of this 
contest can easily be met. They will be 
found in detail in the present issue on 
page 465. 

' Above there is a rear view of the cannon sod as that used on the U. S. S. 
Constitution, otherwise known as "Old Ironsides." This cannon presents an 
historical interest, aside from its quality as a well finished product. Its ease of 
construction is great, so much so that any model enthusiast can easily and 
quickly duplicate the model by following the drawings on the adjoining page. 

Above we have a side view of the cannon as mounted on what 
ostensibly appears to be a cross -section of the ship, and at the 
left there is a top view of the 24- pounder gun. The other views 
on this page show the front view and the back view of the 

finished article. 
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CANNON DETAILS 

SECTION OF SHIP- 
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The diagram above gives full constructional details for duplicating 
. the cannon which won the cup in this month's trophy contest. 

The section of the ship is made of wood, the cannon is of brass, 
easily turned on an ordinary lathe. 

STEAM ENGINE DETAILS 
Completed from the Last Issue 
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The above diagram represents a few of the details which were not in the last issue. It will be remembered that these details were 
included in the diagram of the steam engine which won the prize promised. Finished dimensions are indicated above. 
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reaming. The usefulness and beauty of the 
fountain can be greatly added to by the ad- 
dition of colored lights. Colored or white 
light, with flood projectors, if desired, can 
be arranged about the periphery of the foun- 
tain basin. A very pleasing effect can be 

tive colors being designated by R, W, and 
B. A small flasher for turning each of 
these groups alternately on and off may be 
built or purchased and is operated by an 
electric motor. Discs of hard w00d, hard 

. 
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\\\._ 
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ing the electrical circuit and causing the 
lights to flash on and off. Two flood lights 
can be arranged at the base of the nozzle 
support as illustrated and may be fitted with 
colored bulbs or colored celluloid. It is im- 
portant that all electric wiring in the foun- 
tain should be well protected from moisture, 

obtained by arranging them in a circle as 
illustrated, having three red, three white, and 
three blue lamps. Connections to these lights 
are also shown in the illustration, the respec- 

Above is a cross -sectional view of a fountain 
with an outlet provided, so that the water will 
always remain fresh, permitting goldfish to be 
kept in the basin. Numbers 1 and '6 indicate 
lights; 2, upper layer of cement; 3, support, 4, 
nozzle; 5, water pipe; 7, outlet; 8, bottom layer 
of concrete; and 9, waterproofing material (tar 

and tar -paper). 
The illustration at the right shows the details of 
a home- constructed nozzle, and the arrangement 
of water supply. 1 is the upright suppdrt, 2 is the 
nozzle, and 5 the valve. 3 indicates a small hole 
drilled in a pipe cap, and 4 is the cap used as 

nozzle. 
In the illustration at the left, 1 is a nozzle, 2, 

nozzle upright; 3, circle of pipe; 4, regulating 
valve; and 5 indicates tees. A pleasing effect 
can be obtained by pointing each nozzle inwardly 

as shown. 

rubber or bakelite carrying metal contacts 
are placed upon a shaft as illustrated. As 
each of these revolves, contact is made with 
a brush or piece of flexible metal, complet- 

and rubber -covered cables placed in a lead 
sheath are probably the best for use in this 
work. In the case of the lights, which are 
attached to a circle made of pipe, the wire 
can be led directly into the pipe, as shown 
at 3 in the drawing. The electric motor 
used should be protected from the weather. 

Building an Iceless Refrigerator 
IN making this refrigerator it calls for a 

clear departure from the usual practice 
in making concrete. At first though it may 
seem an easy accomplishment to make water- 
proof concrete but porous concrete has its 
own proper technique, for in this case it 
would be a great failure in effort if partly 
porous and partly impervious concrete were 
made. Porous concrete can only be made 
exactly in proper quantities to achieve re- 
sults ; the proportions and type of aggre- 
gates and cement used must be exact for suc- 
cessful working. The controlling idea in 
using a porous concrete for an iceless re- 
frigerator is that if water is supplied at 
stated intervals according to the heat of the 
weather, then evaporation of the water 
takes place, quickly or slowly, and 
produces coldness by extracting heat 
from the interior of the vessel con- 
taining the water, the greater the heat 
the greater the evaporation and the 
coldness, which then cools the mate- 
rials in the vessel. From these prem- 
ises it is possible to design a vessel of 
porous concrete that will give the 
quickest evaporation for the degrees 
of heat surrounding the vessel, in this 
case, at the room temperature. In the 
hot air of a room -say, at 80 degrees 
F. -that is well ventilated, water in a 
porous substance that will absorb it 
will evaporate as much as one gallon 
in five hours, and reduce the tempera- 
ture in the vessel down to about 45° F. 

The detailed drawings give full par- 
ticulars of the construction. The four 
slabs may be made in moulds of 3 in. 
by 1/ in. dressed timber, held to- 
gether by clamps or stops and wedges 
laid over a level floor covered with a 

single sheet of canvas that has been 
soaked in paraffin oil. The concrete 
must be mixed just wet enough to ball 
in the hand when squeezed, for at this 

By I. J. LOVETT 
dampness it can be tamped into the mould 
and be leveled off with a straight -edge, and 
smoothed. 

The aggregates used for making porous 
concrete are pumice- stone, porous slag, or 
light cream -colored brick, tile and pipe 
waste, all of which may be crushed to pass 
a % -in. mesh sieve and be retained on a No. 
16 sieve, or a coarse, clean sand of the same 
grading may be used, but the former are 
best. The brick, tile, or pipe waste can be 
cheaply bought from some works, nearly all 
of whom have kiln- damaged goods which 
they sell for concrete work. With the sand 
extra care must be taken to grade it so that 
it does not make .a really dense concrete, and 

is uniformly porous. The aggregates of 
clean brickyard waste give the best results, 
because these materials are usually porous 
and absorbent in themselves, and give the 
most pleasing color to the concrete.. The 
combination forming the iceless refrigerator 
consists of four precast pervious slabs, a 
metal tray or base to hold water, a cover or 
lid, shelves and binding angles shown in the 
drawings. A further detail is the stand, 
which may bé of wood. The metal parts are 
preferably made of aluminum, as this metal 
is light, rustless and of good appearance. 
The four slabs will weigh about 90 lbs., and 
the metal parts about 10 lbs. The standard 
plant shown calls for two side concrete slabs 

I 3Q in. by 16 in. by 1/ in. thick, and 
two slabs 16 in. by 16 in. by 1/ in. 
thick. The holes required may be set 
out on the mould, and be formed by 
inserting long, thick screws into the 
pallet, if of wood, otherwise the holes 
may be set out on the finished cured 
slabs. The aluminum angles may be 
about 3 in. by 3 in. by in. thick, the 
nearest stock size to this will do, and 
they may be plain faced, or pierced in 
a design if a fine finish is required. 
The sixteen bolts of the same metal 
will be 2 in. long from the inside of 
the head, so as to hold the angles car- 
rying the shelves, the shelf angles are 

in. by 44 in. on each face, and the 
four long bolts 24 in. by 3,¡ in. diam- 
eter. The shelves are four pieces of 
perforated aluminum sheet of 16 
gauge, the tray is of the same metal 
and stock pattern about 1% in. deep 
and with tapered sides. The cover 
must be loose fitting, and is best made 
in two halves, for convenience, so that 
the whole of the interior is not ex- 
posed when in use. When the refriger- 
ator is assembled all that is necessary 
is to fill the base pan full of clean water. 

SHELVES - PERFORATED 
14 "THICK ALUMINUM SHEET 16 GAUGE 

n 
LIDS 

LID TRAY OF 

ALUMINUM 
TO HOLD 

WATER 

m< 

- 
Jak 

SHELF 
BRACKETS SECTION END 

u 
`ANGLE TO CARRY SHELF 

DETAIL OF A CORNER 

CONCRETE ICELESS REFRIGERATORS 

1 

Details for the iceless refrigerator which is described is the 
teat are given above. The refrigerator uses the evaporation 

of water as a cooling medium. 
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Wood Turning for the Amateur 

FACE -PLATE TURNING 
FACE-PLATE turning opens up a 

new field to the craftsman who has a 
lathe, and if the cuts, as explained in 
previous articles, have been mastered, 

no difficulty should be experienced in face- 

Face -plate and screw -plate. 

plate turning ; and many are the useful ar- 
ticles of furniture that can be turned, using 
a combination of spindle and face -plate 
turning. 

THE TOOLS 
THERE is nothing new or different in 

the way of tools used, excepting the 
face -plates themselves. One should have a 
small face- or screw -plate with a single 
screw hole in the center and a larger plate 
with several screw holes near the outer cir- 
cumference, for larger work. With refer- 
ence to the cutting tools themselves, only 
those used to date on spindle work are nec- 
essary. 

B 

No. 3 of a Series 

By H. L. WEATHERBY 

When fastening pieces to the face -plate, 
short screws of large diameter are needed, 
and for smaller work, which is attached to 
the screw -plate, we use a single screw long 
enough to care for the job at hand. The 
writer, from his own experience has found 
that the tendency of the work to turn on 
this single screw may be overcome by drill- 
ing two additional holes in the outside of 
the screw -plate for short screws. Where 
this is found to be impracticable, a folded 
piece of sandpaper, with the sand side out, 
placed between the plate and the work, will 
usually prevent the block from working 
loose and turning. 

There should be no end play in the spin- 
dle of the lathe, and where this exists, ad- 
justment should be made, if good work is to 
be the result. 

The position of the tool rest will vary 
with the cuts being made, and with the tool 
used, but as in spindle work, it should be as 
close to the wood as possible at all times, 
and at such a height that the cutting edge 
of the tool, when it is held parallel to the 
bed of the lathe, will fall on a center line 
across the piece of work. 

THE EXERCISES 

® UR work this month will include sev- 
eral small useful articles of furniture, 

but for the sake of practice, and to acquire 
skill in the use of the tools, on face -plate 
work, we will start off with several exer- 

FACE PLATE T URNING 
E YE R CUES, - 

NO. I- SHOULDER GUTS AND BOR /NG 
NO.2 -V" AND TAPER CUTS 
NO3- CONVEX AND CONCAVE GUTS 
NO. 4 - COMB /NAT /ON CUTS 

NO./ 

P/N TRAY 

cise pieces. To begin these, cut several 
blocks of wood about 13/4" x 5" x 5" from 
poplar or other close- grained wood and 
fasten one to a screw- plate, using the 
folded sandpaper as suggested, or else drill 

Roughing off the corners on the lathe with gouge. 

the two additional holes in the plate before 
starting. Now, for cutting off the corners, 
we set the rest at right angles to the bed 
and at a height for use with the large gouge. 
Turning the gouge on edge, and with the 
lathe in one of the low speeds, push the tool 
into the outside of the revolving stock at an 
angle, making a shearing cut. Do this until 
the corners are removed from the piece. 

With large work or hard wood, it is ad- 
visable to saw the corners off before the 
block is placed in the lathe. When the cor - 

(Continued on page 454) 

CANDLE 
S T/CK 

/6 /5" 
/6 

'0 
SMOKING STAND 

Practical examples of wood turning which the amateur will find interesting to make. 
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Readers Forum 
SCIENCE AND INVENTION desires to hear from its readers. It solicits 
comments 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 criticisms, and will present them, whether 

ULTRA -RED RAYS AND THE FILTERAY PAD 

Editor, SCIENCE AND INVENTION: 

Enclosed find ads of two outfits that are working 
this vicinity very strenuously at present. The 

one with the "ultra -red" claims is a new one on me. 

I supposed we had infra -red, visible spectrum and 

ultra- violet. 
As an inveterate reader of your magazines, I 

thought you might do some good to possible dupes 

of this class of advertising. 
W. A. ZIMMERMAN, 

Huntington Park, Calif. 

(The word ultra -red is used at times indis- 
criminately with infra -red. Both of them are 

technically the same. The filter pad is primarily 
an electrical heating pad. Infra -red rays are 
heat rays and most of the action obtained from 

a device of this nature, if not all of it, is due 

entirely to the heat developed. Magnetism can- 
not be taken into consideration. There is noth- 
ing mysterious in the system, other than the 
way the gullible are made to believe in the 
rather distorted scientific reasoning. For in- 

stance:- "The ultra -red rays such as we gener- 
ate in this pad do not depend upon heat -but 
heat goes with them." "Filtered ultra -red rays 

pass through flesh or bone ... and per- 
form the chemical change in living matter. . . 

"They locate the source of congestion" -all of 

which is absurd. 
It must not be forgotten that heat is very 

valuable in the treating of certain ailments and 
conditions. Hence, the pad referred to actually 
accomplishes something and cannot be classed 
with the fraudulent devices that merely pro- 

duce a mental reaction rather than a definite 
physical reaction. -EDITOR.) 

HAS WON A CUP 

Editor, SCIENCE AND INVENTION: 
Words cannot express my thanks to you for the 

honor you have bestowed upon me by rewarding 
me with this splendid trophy cup. I am speaking 
candidly when I state it is far beyond my ex- 

pectations. I decided right away after seeing 
the cup that it was my duty to give your maga- 
zine a boost, so in less than one hour after receiv- 
ing it, I had it put on view in the window of the 
leading hardware store in the city of Fernie. I 
intend also to have the cup, model and a few 

back numbers of your magazine on display at the 
Calgary Exhibition and Stampede which hundreds 
of thousands of people go to see every year. You 
may count me from now on as one of your boosters. 
I thank you again. 

WALTER WALLS, 
Coal Creek, Fernie, B. C., Canada. 

(We are mighty glad that you like the cup 
and we trust that for a great many years you 
will continue to boost SCIENCE AND INVEN- 
TÍON Magazine. We are appreciative of all 
your efforts. 

We hope that you will encourage those of 
your friends who have been interested in model- . 

making to submit their models in this cup con- 
test.- EDITOR.) 

MAGNETIC COMB 

Editor, SCIENCE AND INVENTION: 
I always read your magazine with interest and 

pleasure. 
In it many frauds are exposed, and thus you do 

good service for the laymen who always believe 
anything that is printed and thus waste their well - 
earned money over such humbugs. I post with this 
letter an advertisement which speaks highly of the 
magnetic comb of Dr. May. I am not the sub- 
scriber to the paper in which it appeared but I 
found it accidentally in a grocer's shop. 

Once more let me tell you that your magazine 
is the one I enjoy the most, and whenever I have 
shown it to anyone, he or she willingly becomes a 
subscriber. 

Wishing to see still more articles in Junior 
Electrician, I am 

H. B. P. 
Bombay, India. 

(There is nothing of any value in a magnetic 
comb, in magnetic blankets, magnetic caps, mag- 
netic shoe soles, or any of the many other sim- 
ilar systems that have appeared on the market. 
Many articles of the ilk of the above have been 

caustic or not. So if you have anything to say, this is the place to say it, 
Please limit your letters to 500 words or less, and address your letters to 
Editor -The Readers Forum, c /o Science and Invention Magazine, 230 Fifth 
Avenue, New York City. 

refused the use of the U. S. mails. However, 
in certain foreign countries, where mail inspec- 
tion is not as thorough as in the United States, 
many frauds are being daily perpetrated. A 
complete article on the worthlessness of such 
electro- magnetic frauds was given in the April 
1920 issue of SCIENCE AND INVENTION 
Magazine, under the title of Electro- Medical 
Frauds.- EDITOR.) 

IONACO AGAIN 
Editor, SCIENCE AND INVENTION: 

Can you tell me if the Ionaco of the John Wan - 
hope, Inc., with offices in Rochester, Syracuse and - 
Utica, N. Y.,- and Columbus, O., is what it is ad., 
vertised to be over the radio ? 

A member of our family is in need of help and 
thought that before we would invest -the price is 
$58.50 -we would try to learn if to your knowl- 
edge its worth has been proven. We read of 

NG MU 
IN OUR 

SEPTEMBER ISSUE: 

UNLOCKING THE PAST, 
by David H. Keller, M.D. 
Just how much the sub-con- 
scious is capable of retain- 
ing and how far back its 
retention begins has been a 

point of conjecture and experiment for a 
good many years -at least since the be- 
ginning of psychiatry. 

Just how much value might be realized 
from releasing the sub -conscious to a point 
of consciousness, is problematical. Dr. 
Keller, in his individual style, treats this 
subject in a distinctly absorbing manner. 
THE AMBASSADOR FROM MARS, by 
Harl Vincent. For a true prophetic gem, 
this story can't be beat. If some means 
of interplanetary travel could be devised 
sometime, what would be the method of 
communication between, say, Mars and 
the Earth. Obviously the spoken word 
will not be possible. The dot and dash 
system, on the other hand, seems illogical, 
because we have no basis of contact. The 
author suggests a very logical plan. 

THE SKYLARK OF SPACE, by Edward 
Elmer Smith. In collaboration with Lee 
Hawkins Garby. (A serial in three parts) 
Part II. In this instalment, the opposi- 
tion carries out some of its nefarious 
plans, but having been prepared, the 
builders of the Skylark follow, and a 
series of startling adventures in inter- 
stellar space and then on another planet 
are told. This instalment not only re- 
tains its high degree of interest, it be- 
comes increasingly fascinating with each 
chapter and explains many things. 

similar things in your magazine, and hence are 
writing you. - 

Would appreciate any information. 
. MRS. F. L. BISHOP, 

Columbus, O. 
(No, Ionaco will not do what many of the 

advertisements claim it will do. A complete 
exposé on Ionaco appeared in the October 1927 
issue of SCIENCE AND INVENTION Magazine, 
copies of which you can probably find in your 
public library, In this article, the Ionaco was 
conclusively shown to be quite worthless in the 
treatment of human ills. Testimonial letters 
are available on any type of apparatus, regard- 
less of its purpose, and many of the Ionaco sales 
are a result of these testimonials. Essentially, 
the apparatus consists of a coil of wire which 
is plugged directly into the 110 volt alternating 
current circuit. The claim made that there is 
an electronic effect on the iron of the red blood 
cells is unwarranted and has not been proven 

experimentally or otherwise. The iron in the 
blood being in a non -magnetic form, cannot 
very well be influenced by . the Ionaco. We 
might just as well try to affect the iron in a 
bunch of spinach. -EDITOR.) 

PHRENOLOGY 

Editor, SCIENCE AND INVENTION: 
Raboid's Tommy rot of phrenology is absurd. 
Clue to personality -The claim of the physiog- 

nomist that he is able to judge character by shape, 
location and texture of the features is absurd. Ex- 
pression sometimes gives a clue to the personality, 
particularly if the individual is a grouch, whose. 
face bears a continual scowl. 

Dissipation, disappointment and tragedy leave 
their. marks. 

A man with fleshy cheeks is usually a heavy 
eater, and if he has laugh wrinkles about his mouth 
and eyes, his disposition is sunny. 

But such conclusions are obvious and are ar- 
rived at without scientific knowledge. 

Are your eyes deep set, signifying animal 
cunning. - 

Are your ears small, denoting selfishness? 
Are you a low brow -with a scanty forehead, 

which indicates criminal tendencies? 
If his ears are large and yours small, it doesn't 

necessarily mean that he is generous, while you 
are selfish and niggardly. Not a bit of it. 

If he has the hawk -like Roman nose and yours 
is but a pug nose, there is no reason for believing 
that he is aggressive, forceful, persistent and im- 

perialistic, while you are meek and without will- 
power. 

Analysis of the character by the shape of the 
head or a combination of the features is "THE 
BUNK." It is as scientifically impossible as a 

trip to the moon in a sailboat. 
There is not the slightest semblance of TRUTH 

in the statement that a wide, high forehead is a 

measure of intelligence. A "low brow," so far as 
skull formation is concerned, may be just as in- 

telligent as a "high brow." 
Anatomically, the height of the forehead is no 

index to the gray matter behind it. 
The height of the forehead may be due to the 

size and number of the cavities existing immedi- 
ately above the eyes and nose. The size and shape 
of the cranium does not furnish the slightest means 
of determining quantity or type of intelligence 
(except in micro- or hydrocephalic beings). -EDITOR. 

The old deeply cherished superstitions that a 
long sharp nose indicates an artistic temperament, 
that bumps over the eyebrows show mathematical 
ability, that a wide forehead is proof of a bread 
liberal viewpoint, fall as countless other fallacies 
have fallen before the swift keen sword of science. 

And with them perishes the old adage, "Tell me 
how you look and I'll tell you what you are." 

A comparison with the phrenologist's chart of 
the motor areas of the brain, scientifically verified by 
anatomists, reveal some ludicrous discrepancies. 

The motor area of the brain controlling the toes, 
arms, head, lips, etc., compare with `firmness," 
"hope" and "constructiveness" on the phrenologist's 
chart, while the vision area compares with `inhabi- 
tiveness" and "parental love." 

The phrenologist and physiognomist knows that 
the average practical man abhors statistical tables, 
and that dogmatic statements can be made without 
the least danger of a demand for scientific proof. 

Such character traits are never sharply defined, 
and are so general it would be safe to use them 
on any person. 

I characteristically explain away the exceptions 
by pointing to some stronger trait as a compen- 
sating force, and hide behind a logical wall of 
thought, through which the average practical man, 
even though he be intelligent, cannot pass. 

GYSEL 
Toledo, Ohio. 

(This letter from Mr. Gysel, a wizard of note, 
who has through SCIENCE AND INVENTION 
Magazine been investigating mediums in the 
interior of the United States, is interesting and 
his opinion of phrenology is in thorougi accord 
with the scientific stand on the subji ct. One 
of the most intelligent men in the United States 
had a very low sloping forehead, yet wherever 
the word intelligence is employed, people think 
of this professor. This is not in accord with 
any of the precepts of phrenology, or the sys- 

(Continued on page 466) 
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Radio Via Telephone Lines. 
By S. R. WINTERS 

"Wired Wireless" Supplies Radio Programs to Telephone Subscribers 

Above is a scene in the control room, where 
radio programs are sent out over the various 

telephone lines. 

IN addition to neighborhood gossip and 
the grocery order, the Kellogg Switch- 
board and Supply Company promises to 
deliver first -rate musical programs via 

the telephone route. And this promise is 
more than a hazy dream of the future, for 
"wired wireless" has been proved feasible by 
the Stephenson County Telephone Company, 
Freeport, .Illinois. And the words "Pro- 
gram Service" are an outgrowth of this fur- 
nishing of programs by telephone companies 
over telephone wires to the subscribers ; a 
service that has met requirements in the 
early Illinois experiments. It has, in fact, 
become sufficiently important for the band- 
ing together of telephone companies furnish- 
ing this type of service into the National 
Program Service Association. 

But there were many stumbling blocks in 
the way of this system when it was first in- 
augurated. Telephone cables do not lend 
themselves readily to the transmission of the 
necessary band of frequencies required in 
supplying musical programs. These cables, 
it should be understood, were designed and 
built for voice frequencies, which cover a 

The receiving set with top lifted. 

considerably narrower band of frequencies 
than that required for program service. It 
has been found, therefore, that only two sub - 
scribers can be supplied satisfactorily on a 
cable pair and the output voltage to this 
particular circuit must be below a certain 
value or resultant cross -talk would be ex- 
perienced in the cables. The higher fre- 
quencies which must be handled in program 
service, work "cross- talk" more readily than 
the highest frequencies which are encoun- 
tered in ordinary telephone work. Cross- 
talk, it seems, limits the voltage which may 
safely be applied to the program service cir- 
cuits, and makes it necessary to use high 
capacity rather than high voltage amplifiers. 
This, in turn, makes it necessary to use a 
large number of amplifiers. 

Experiments made by the Kellogg Switch- 
board and Supply Company resulted in the 
opinion that these programs, if furnished 
over telephone circuits, should be supplied at 
other than audio frequencies. About this 
time, Major General George O. Squiers filed 
an application for a patent covering the pos- 
sibilities of using high frequencies for sup- 
plying programs over telephone circuits. 
This principle had been tested on electric - 
light circuits. 

And as a result of Major General Squiers' 
patent, experiments were started in Free- 
port, Illinois, to determine the possibilities 
of supplying program service at other than 
audio frequencies. Many interesting results 
were obtained. It was believed that it would 
be possible to find a band of frequencies over 
which a number of programs could be simul- 
taneously distributed to all cable pairs in the 
telephone system through the capacity be- 
tween pairs in the cable. In other words, it 
was proposed to excite a cable pair with a 
group of programs from suitable apparatus; 
these programs to be distributed to all other 
cable pairs through the capacity of the cable. 
Knowing the capacity of the cable, it was 
possible to calculate approximately the most 
efficient band under ideal conditions. How- 
ever, in the average telephone plant, these 
ideal conditions do not exist. 

A large percentage of the cable pairs in 
the plant may be directly connected to the 
ground. The cable sheath may or may not 
be grounded. Losses through common 
grounded groups such as the returns on com- 
mon battery line circuits, can be made neg- 
ligible by inserting impedances of low re- 
sistance in these common grounds if high 
frequencies be employed for program distri- 
bution. Investigations showed that if a large 
group of line circuits were connected to 
ground on one side, barriers were necessary. 
In the entire group of experiments this was 
the only change which was required to be 
made in any telephone equipment, and in this 
particular instance it consisted of 5 imped- 
ance coils. 

Having determined the most efficient band, 
it was necessary to determine the power 
required to give satisfactory distribution. It 
was possible to obtain satisfactory reception 
at the subscriber's end of any one of the. 
5,400 cable pairs at the experimental station 
by means of a simple detector and two -stage 

The receiver in operation. It 
detector and two audio stages. 

the loud speaker. 

amplifier when 22 pairs were excited from 
a single 50 -watt program supply unit. The 
sensitivity of the pick -up device, of course, 
determines the size of the program supply 
unit. 

The system as finally placed in operation 
consists of a studio or, rather, a means for 
supplying programs from which programs 
are carried intg the central office over cable 
pairs at audio frequencies. To carry in the 
three programs being supplied, without dis- 
tortion, it was necessary to balance or 
equalize these pairs. Three program supply 
units are installed at the central office, to- 
gether with the necessary amplifier and 
modulating systems. The triple unit is con- 
nected to the required cable pairs which 

consists of a 
A grill covers 

A view in the broadcasting studio is shown above. 
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serve as an antenna system and to the ground 
for return. At the subscriber's station is a 
cabinet containing a loud speaker and the 
pick -up device. This consists of a detector 
and two -stage amplifier, using alternating 
current tubes and a "B" supply device. Four 
connections are required ; two for supplying 
the set with 110 volts, 60 -cycle current ; one 
to one side of the telephone circuit and one 
connected to the ground. The connection to 
the telephone circuit is through less than 
100 -micromicrofarads capacity, so that losses 
to the telephone circuit are negligible. 

The same telephone wires that carry our 
daily conversations can thus be used to bring 
in all types of radio programs -and the con- 
versational use of the telephone is not inter- 
fered with in any way. Conversation can 
be carried on while radio programs are being 
received over the same wires. Another phase 
of this service which appeals especially to 
residents of small cities is the fact that the 
equipment can be used not only for receiv- 
ing outside programs and broadcasts, but for 
putting programs of local interest on the air. 
At times when there is nothing of special 
interest to be picked out of the air or re- 
ceived over chain systems, it is possible for 
the local telephone company to install a 

1928 

high -grade phonograph and broadcast 
latest records. 

This is being done in Freeport at the 
present time. 

And at the present time 17,000,000 homes 
of this country have 
most of the necessary 
equipment -since there 
are that many tele- 
phone subscribers. The 
new system simply 
adds to the use of the 
present telephone lines 
which, according to 
estimates, are now 
used on an average of 
less than two hours 
out of every twenty - 
f our. 

The service is antici- 
pated to be universally 
available on a monthly 
rental basis, the fee 
or which is nominal. 

But there is a draw- 
back to this roseate 
plan. The DX hunter 
will be relegated to 
the limbo of forgotten 
men. And are there 

the 

Direction 
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enough persons ready to accept "tailor- made" 
programs, or will the streak of individuality 
assert itself and refuse to have these pro- 
grams delivered on a silver platter ? This is 
the fly in the ointment of "wired wireless." 

CENTRAL OFFICE 
PROGRAM AT 

RADIO FREQUENCIES - 

TELEPHONE 
CABLES 

LESS THAN 
cl00mf. 

110 V. 

A.0 

SPEECH MODULATOR 

AMPLIFIER 

PROGRAM AT AUDIO FREQUENCIES 

STUDIO 

TO MICROPHONE 

SUBSCRIBERS SET 
) 

Above, in simplified form, is shown the essential' details of the apparatus 
and method used in the 'wired wireless" system described here. 

Finding for Planes 
control transport ve- 
hicles flying hundreds 
of miles away. A 
large scale map is 
employed by the oper- 
ator and each direc- 
tion- finding station is 
shown on it, with the 
addition of a protrac- 
tor drawn around it. 
These scales, placed 
along the margin of 
the chart, add to the 
accuracy with which 
the cords may be ma- 
nipulated. The scales 
of various stations, 
where they overlap, 
can be drawn in dif- 
ferent colors, in order 
to avoid confusion. In 
order to obtain the 
true bearing of a dis- 
tant station, it is neces- 

sary, in addition to the direction- finding 
bearing, to know the course of the plane at 
the instant that the bearing was taken, and 
considerable skill is necessary in order to 
get accurate simultaneous readings of these 
two bearings. The chart shown is situa- 
ted in the main radio tower at the Croydon 
field. The large triangular Bellini -Tosi 
direction -finding loops are atop this build- 
ing. Remote control of four transmitters 
is also accomplished from this building. The 
transmitters work between 800 and 2,000 
meters, and are situated 2/ miles from the 
airdrome. Two or more of the receivers 
can be operated on different wavelengths for 
the reception of telegraphy and telephony 
on the same antenna. The receiving portion 
of the radio station is remarkably sensitive 
and was designed by the Marconi Company, 
of England. 

Despite weather conditions, communication 
with the planes can be established at all 
times with this efficient radio installation. 

Above is the charting room used at the new 
..Croydon airport radio station. Positions of 

planes can be plotted on the map. 

yE 

of the finest airports in the world 
s the Croydon Airport at London, 
ngland. The equipment and facilities 

are of the latest design, including the radio 
system, by means of which position of planes 
can be accurately determined and pilots 
given directions by radio. If, therefore, a 
plane is lost in the fog, the pilot can be 
directed to the nearest landing ground, and 
if the course is to be changed, radio is again 
used. By means of two or more direction - 
finding stations using the Bellini -Tosi sys- 
tem, it is possible to accurately plot the posi- 
tion of a plane by the interchange of read- 
ings between these stations. After the bear- 
ing of a plane is taken at the control station, 
it is recorded on the map by means of a 
cord held in position by pins at either end 
and as the bearings taken by the other sta- 
tions are received at the main or control 
station, they are plotted in a similar way. 
The common intersection then marks the 
position of the plane. In the illustration, 
Fig. 1 shows how the position may be de- 
termined by two radio I direction finding 
stations, designated as A and B. Fig. 2 
shows the method employed `when three sta- 
tions all take readings. M is the master or 
control station, Mi . is another station of 
equal size, and C is °a check station. At 
Croydon a man is kept in charge at all 
times of the day and night in order to Fig. 1, above, shows method of plotting position with two stations, and Fig. 2 with three stations 
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NEB RADIO DEVICES 
Accessories Recently Developed Which Will Be of Value 

CONTROL BOX "TAPERED" RHEOSTAT 

METAL 
CASE 

-mac -TO A.C. \ 
FIL. TRANS. 

TO A.C. FIL. TRANS. 

TO 
110 V.A.C. 

TO 110 V. A.C. 

60 OHM 
POWER. 

RHEOSTAT. 

Above is a view of the new control box for regulating l'ne voltage. Internal construc- 
tion has also been shown. 

ONE of the Wisconsin manufacturers has 
developed a radio control box to be 

put in series with the filament lighting trans- 
former, so that line voltage may be regu- 
lated and the tubes protected. A 60 -ohm 
power rheostat furnishes the necessary regu- 
lation. A receptacle on the box provides 
for attachment to radio set, and a cord and 
plug are provided for insertion in the light 
socket. All parts are enclosed in a metal 
case, with a knob on top for adjusting the 
rheostat. 

DRY "A" 
ONE of the Massachusetts manufacturers 

has recently developed a dry "A" filter 
to be used in connection with filament sup- 
ply. This device is housed in a silvered 
metal case and contains a 7,600 -mfd. dry "A" 
block and two large capacity chokes. The 
maximum current capacity is 2% amperes 
and the operating voltage 3 to 10 volts 
direct current. The condensers should not 
be operated at over 10 volts, if normal life 
is to be secured. A single battery charger 
capable of delivering 2 to 3 amperes and 
with provisions for voltage regulation, can 
be used successfully with the filter. Trickle 
chargers can only be used with sets em- 
ploying 199- tubes. A great deal of expense 
and trouble in the electrification of battery 

ARHEOSTAT equipped with a tapered 
resistance strip which gives the char- 

acteristic line, the shape of a parabolic curve 
instead of the usual straight line has re- 
cently been put on the market by a Chicago 
radio concern. It is of the one -hole mount- 
ing type, with winding protected by a bake- 

TAPERED RESISTANCE 
STRIP 

BAKELITE FRAME 
A view of the new rheostat, showing the 
tapered resistance strip, appears above. The 

winding is protected by a bakelite frame. 

lite frame. This type of rheostat is admir- 
ably suited for circuits where the useful 
range of adjustment is limited to a small 
degree of rotation of the adjusting knob. 

FILTER 
METAL CASE TO SET 

TO + 
RECTIFIER 

Above is a view of the dry "A" filter. 

type sets is now dispensed 
with by the use of the "A" 
filter, which, when once in- 
stalled, can be completely 
forgotten, as it is perfectly 
dry. It can also be used 
with a dry rectifier as well 
as with battery chargers, 
and effectively smoothes 
out any ripple in the fila- 
ment supply. Four marked 
binding posts have been 
provided so that anyone 
can connect the filter prop- 
erly in a moment's time. 

With proper rectifiers, it 
can be used for supplying 
the necessary voltage to 
the field windings of elec- 
tro- dynamic. speakers. Its 
use is not limited to radio, 
and in many cases it can 
be substituted for batteries 
or motor generators when 
low tension D.C. is re- 

quired. 

Names of manufacturers supplied on request. 

'E t RECTIFIER 

2 AMR CHARGER 
Lu 

b 
I- 

A- FILTER 

A.C.TRANSF 

DRY RECTIFIER 

_ 
t°- 

RECTIFIER 

The illustration above shows two methods of using the filter for "A" "supply, one with a charger and the other with a dry 
rectifier. 

with Any Radio Set 

SCREEN GRID COUPLER 
CRYSTALLINE FINISH 

METAL CASE 

If 

MOUNTING 
PLATE 

Above is the special audio impedance coupler 
for use with shielded grid tubes. It can be 

used with these tubes in all audio stages. 

ONE of the prominent Chicago trans- 
former manufacturers has developed a 

special coupling device to feed the output of 
a shielded grid tube used in the first audio 
stage into a power tube. It consists of two 
impedances wound on separate cores en- 
closed in a heavy metal case. The primary 
impedance is high, in fact, somewhat over 
450,000 ohms at 60 cycles, and is designed 
to match the plate impedance of the screen 
grid tube. The secondary impedance is con- 
nected in the grid circuit of the power tube. 
Using this coupler, it is possible to secure 
an amplification increase which is equiva- 
lent to two or three ordinary stages of audio 
frequency amplification. The tone quality 
of an amplifier using the coupler and 222 
tube is superior to the average transformer - 
coupled audio system. 

TONE AMPLIFIER 

A. WISCONSIN radio laboratory is now 
making a tone amplifier which is de- 

signed to be connected after the ordinary 
audio system. Volume is consequently in- 
creased-and better tone quality is gained by 
the addition of this resistance -coupled audio 
stage. It is designed to use a UX -171 power 
tube, consequently an output filter has been 
provided in order to prevent any damage to 
the speaker windings. The amplifier is en- 
cased in a walnut cabinet and a volume 
control knob has been provided. 

WALNUT FINISH 
CABINET 

0 / W' 

,I\ CDkIBiNE\` ̀ í { 1,\ TO SE 
LLSS1i 

le Ije: 
CONTROL AND , OUTPUT. 

SWITCH!` 
TIP JACKS FOR BATTERY CABLE. 

SPEAKER 

The tone amp l. ifier, which consists of a single resistance -coupled audio stage, is shown above. 
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Rebroadcasting a Radio "Echo" 
I an experiment carried on by the General Electric Company N 

recently, phonograph music was sent across the Atlantic, back 
again and rebroadcast. The signal was first sent out from Schen- 

ectady over short -wave station 2XAD on 21.96 meters. This was 
picked up at Chelmsford, England, on a short -wave receiver and fed 
into the short -wave transmitter 5SW which sent the signal back to 
Schenectady on 24 meters. Here it was picked up by another short- 
wave receiver and retransmitted by station WGY on the 379 meter 
wavelength. The illustration appearing here shows in simple form 

SCHENECTADY 

TRANSMITTER 

SHORT WAVE RECEIVER 

-----_------ 

At the left is 
a photograph 
of the short- 
wave trans- 
mitter at 
Schenectady, 

New York. 

TRANSMITTER 

At the right is a bird's eye view 
of the radio development laboratory 
at South Schenectady. The numerous 
masts supporting various antennas may 
be Seen. The short -wave transmitter 

is situated here. 
-Photos Courtesy General Electric Co. 

ttzït3i ëv# 
'.3ener.:2,1 

CHELMSFORD- ENGLAND 

SHORT WAVE RECEIVER 

TRANSMITTER 

The above drawing shows how the radio 
"echo" was rebroadcast. The original 
signal was sent out from the short -wave 
transmitter at Schenectady, picked up 
in England, rebroadcast on short -waves, 
received at Schenectady and finally sent 
out on broadcast wavelengths by WGY. 

how this stunt was carried out. It was a 
decided novelty for broadcast listeners to 
listen -in on the radio "echo" after it had 
twice crossed the Atlantic Ocean. The ex- 
periment was carried on between the hours 
of 11:30 and 1:00 P. M., Eastern Standard 
Time. The signal when rebroadcast was 
noticeably free from static and interference 
due to the fact that it had been transmitted 
on the shorter wavelengths. The engineers 
in charge have succeeded in sending over 
WGY's wavelength, the English rebroad- 
cast of their own short -wave station output 
successfully a number of times. 

Human Nerves "On the Air" 

ON the night of April 15th, nerve cur- 
rents from a human body were heard 
for the first time on the air. Dr. Lee 

E. Travis, and Theodore Hunter, after three 
years of untiring effort had at last been 
successful. The sound was something be- 
tween a loud scratch and a low rumble, if 
such can be imagined. The experiment was 
conducted over station WSUI owned by the 
University of Iowa. Two tiny electrodes 
were pressed against the muscles at various 
points on the subject's body, the resulting 
sound being amplified. The apparatus finally 
developed to obtain the reflex time in a 

knee -jerk consisted of a three stage resistance coupled amplifier, a 
portable three element oscillograph, a mechanical stimulating mechan- 
ism and the signal circuit. The stimulating mechanism delivered blows 
of constant intensity and uniform rate of six per minute. The signal 
circuit was actuated by discharging a condenser which had been 
previously charged. The electrodes were German silver plates cov- 
ered with flannel soaked in a saline solution. 

A three -wire twisted conductor was used to connect the input of the 
rectifier with the electrodes which picked up the nerve impulses. Two 
of the wires were connected to the input of the amplifier at one end, 
and to the electrodes at the other ; while the third was grounded to the 
amplifier panel and left disconnected at the other end. This grounded 
wire served to reduce any induced voltages arising from undesirable 
sources. 

The above photo shows 
Theodore Hunter, tech- 
nician, in speech pathol- 
ogy testing the radio ap- 
paratus affixed to the leg 
of one of the students. 

a>» I 

At the right, photo shows 
a young lady having the 
noise of a nerve current 
in her body broadcast by 
radio station WSUI, at 
Iowa University. This 
broadcast was the result 
of three years experi- 

ment. 
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LIFE SIZE RADIO STORE 

Above is a photograph of a radio store which is built entirely of concrete 
and is an exact replica of a radio receiver. 

Antennas of receiving 
with the requirements f 
of communication lines 
for public use in simi- 
lar situations. There 
are no requirements 
for indoor antennas. 
The following situa- 
tions should be avoided 
in erecting antennas 
or guy wires : attach- 
ments to supply or 
communication poles, 
crossing over railroad 
tracks or public high- 
ways, crossings over 
or under supply or 
communication con- 
ductors. In no way 
should the antenna 
conflict with supply or 
communication con - 
ductors. There are 
no requirements as to 
the size of wire used 
for receiving anten- 
nas, nor are there any 
requirements as to the 
insulators. Antenna - 
supports should be 
able to carry the ver- 
tical load and horizon- 
tal strain, and where 
necessary should be 
guyed or braced. 

AUNIQUE radio store in Portland, Oregon is built as an exact 
duplication of a radio receiving set. The exterior is somewhat 

plain and is covered with stucco. It is equipped with two' dummy 
switches, two knobs and a main tuning control, which may be seen 
in the photograph. Sheet metal has been used in building the knobs 
and the other controls and the entire structure is built to scale to the 
set which it represents. The panel slopes somewhat, giving the build- 
ing an added touch of likeness to the receiver. The roof overhangs 
the edge, similar to the top of a radio cabinet, and a line of moulding 
is placed around the base. Below it a cellar has been built. The 
interior is divided into three luxurious demonstration rooms and 
entrance is gained by a door placed in the rear of the store. Some 
idea of the size can be gained by comparing it with the houses 
appearing in the background. A decided novelty, the store has never 
failed to attract attention and has added a great deal to the sale of 
sets and accessories. It is an ingenious advertisement. -Contributor 
send name and address. 

RADIO SAFETY CODE 
sets should comply 
or the construction 

Metal poles 
and ground 

should be grounded. Lead -in 
conductors for receiving sta- 

tions shall not be less than No. 14 A.W.G. 
if of copper or less than No. 17 A.W.G. 

if of bronze or cop- 
per- covered steel. The 
lead -in must be se- 
curely fastened and 
enter the building 
through an insulated 
bushing. The ground 
connection may be 
made to a buried plate 
or to a water pipe, not 
to a gas pipe. A light- 
ning arrester should 
be provided whether 
or not a grounding 
switch is used and 
should operate at a po- 
tential of 500 volts or 
less. It may be placed 
inside or outside of 
the building, removed 
from combustible ma- 
terials. The batteries 
should be located in a 
well - ventilated posi- 
tion if they are of the 
storage type, and suit- 
able insulating mats 
should be used. The 
wiring of the batteries 
used with the receiver 
should be made with 
insulated battery wires 
or cables. 

AERIAL-. 

LEAD-IN MUST BE 

SECURELY FASTENED 

LEAD-IN AND GROUND 

*14 A.W.G. (.064") OR 

#17 A.W.G. (.0 45 ") 
BRONZE OR COPPER 
COVERED STEEL WIRE 

TO OUTSIDE GROUND 

GROUND SET TO WATER PIPE OR 

BURIED PLATE. -NOT TO GAS PIPES 

11 A 

LIGHTNING 
ARRESTER 
500V. TEST 

OPTIONAL 

GOOD 

CONNECTION 

REQUIRED 

BATTERY-WIRES 
OR CABLE INSULATED 

WITH ADEQUATE 
DIELECTRIC 

II. 

BATTERIES LOCATED IN WELL VENTILATED 
POSITION. STORAGE BATS. PLACED ON 

SUITABLE MATS. 

The above illustration shows the important rules which should be adhered to when install- 
ing a radio receiving set. These are in accordance with the National Electric Safety Code, 

as published by the U. S. Bureau of Standards. 

RADIO FOR MUSIC TESTS 

The Berlin Conservatory of Music has installed a radio receiver and 
transmitter for test purposes. Students can thus be trained in the 
art of broadcasting over the radio. The above photo shows the 

broadcasting studio. 

A check -up can be made upon the students' microphone technigtte 
and the faults can thus be corrected. A view of the amplifier, 
modulator and control room is shown in the above photograph. One 
of the radio operators is shown on duty listening -in to the program. 
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RADIO ORACLE 
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 50c. is made for all questions where a personal answer is desired. 

SHORT -WAVE TUBE DATA 
(638) L. B. Merton, Copper Hill, Tenn., 

writes : 

Q. 1. Will you please give me some informa- 
tion concerning the type 852, 75 watt, short -wave 
transmitting tube, and also list the important 
characteristics. 

A. 1. This tube, which has recently been de- 

veloped, is designed for extremely short -wave work, 
is relatively cool in operation and capable of oscil- 
lating at frequencies even below one meter. It 
is of the round bulb design with three extensions 
of the glass envelope. The largest or filament arm 
of the tube is provided with a UX base for use 
in either the push type or navy type socket. Two 
heavy stranded leads arranged in parallel are 
brought from each stem for connection with grid 
and plate respectively. The double grid and plate 
leads serve to increase current carrying capacity 
at high frequencies. The filament, grid and plate 
leads are brought out of the tube through indi- 
vidual and widely separated seals arranged about 
the spherical- portion of the glass bulb. The in- 
ternal construction of the 852 tube is simple with 
its cyindrical plate and grid both supported by 

two heavy wires. The filament consists of a double 
spiral of thoriated tungsten wire supported at its 
mid -point and ends. This simple construction 
with inter -electrode capacity reduced to a mini- 
mum permits excellent operation below 100 meters. 
It has been successfully operated on wavelengths 
below five meters and even down to 77 centimeters. 
This tube will handle normally plate voltages of 

2,000 and even up to 3,000 with proper precautions. 
A.C. should be used on the filament with a center - 
tapped secondary for grid and plate returns. When 
it is necessary to use D.C. on the filament, the 
plate and grid returns should be connected to the 
positive lead. The following are the characteristics 
of the 852 tube. 

Filament voltage 10 volts 
Filament current 3.25 amperes 
Filament power 32.5 watts 
Plate voltage 2,000 -3,000 volts 
Input power 150 watts 
Maximum safe power dissipation 100 watts 
Amplification constant 16 

Nominal output 75 watts 
Plate impedance 8,000 ohms 
Plate current (oscillating) .075 amperes 

NEUTRODYNE DATA 
(639) T. Evans, Brooklyn, New York, asks: 
Q. 1. Please give me the necessary informa- 

tion for winding neutrodyne coils on a 2 in. form 
to be tuned with a .00035 mf. variable condenser. 
Also describe briefly the best method of neutraliz- 
ing a set with two R. E. stages. 

A. 1. On this page you will find an illustra- 
tion for winding neutrodyne coils on a 2 in. form. 
The primary and the neutralizing coil are wound 
parallel as illustrated. Both of these coils con- 
sist of fifteen turns of No. 30 enameled wire. The 
secondary consists of 87 turns of No. 28 D.C.C. 
wire, close wound. It is important that the 
primary and neutralizing coils be wound together 
in the same direction with the turns interleaving 
as shown. On account of the difficulty of accu- 
rately measuring or calculating very small capaci- 
ties, particularly neutralizing capacities, the proper 
neutralizing capacities in practice are best deter- 
mined by trial. A suggested procedure for neu- 
tralization is as follows: first, with the filament 
of the second radio frequency tube cold, and those 
of the first and detector tube lighted, a strong 

START OF NEUT. END OF PRI. TO B+ 
COIL TO B+ END OF NEUT. COIL TO GOND 

I" 
2" al" 

SECONDARY 

The above illustration gives the necessary 
data for winding neutrodyne coils. 

signal is tuned in and the capaéity of the neutraliz- 
ing condenser of the second radio frequency stage 
is then adjusted until the signal disappears, show- 
ing that no coupling exists between the plate cir- 
cuit and the grid circuit of the second radio fre- 
quency tube. Then, with the filaments of the 
detector and the second radio frequency tube 
lighted, and that of the first radio frequency tube 
cold, the process is repeated with the first neutral- 
izing condenser. On account of the proximity of 
the radio frequency transformers to one another, 
and because of the loop formed between the leads 
of each secondary and its tuning condenser, the 
actual inclination for zero magnetic coupling may 
differ slightly from its theoretical value of 55 de- 
grees ; hence, the proper inclination of the radio 
frequency transformers must also be determined 
by trial. This angle or inclination may be ascer- 

and connect the grid returns to the correct portion 
of the circuit. Lastly, there are the new A.C. 
tubes which may be used by rewiring the receiver, 
or by employing a harness. The last named method 
is probably the simplest, and any receiver can be 
converted to socket power operation within a 
short time. 

RELAY DIAGRAM 
(641) A. T. Wagnoll, Milwaukee, Wise., asks: 

Q. 1. If possible, please publish the circuit dia- 
gram of the Yaxley full automatic relay. 

A. I. The schematic hook -up of this relay is 
shown upon this page. Coil L is a low- resistance 
coil in series with the "A" battery and tube fila- 
ments. Coil Ll has a resistance of about 20 
ohms. The numbers 1, 2, 3 and 4 correspond to 

-- 

ELIM CHARGER 

CHARGER BL ELIM. 

Above is the circuit diagram of the Yaxley full- automatic relay, for use with B eliminator, 
A battery and charger. 

tained by employing the following procedure : wit -1 

all the coils at the same inclination, the two 
neutralizing condensers are adjusted for zero coup- 
ling as described, with the circuits first tuned for 
a low frequency and then for a high frequency. 
In general, the settings found for the two fre- 
quencies will be different, showing that the capacity 
coupling which varies with the frequency, is being 
called upon to compensate for some magnetic 
coupling. The coil inclinations are then varied 
together, until the settings of the two neutralizing 
condensers are found to be the same at the two 
extreme frequencies. The determination of the 
proper coil . angle need ordinarily be made only 
once for a given design of receiver, but the adjust- 
ment of the neutralizing condensers is made in 
each individual receiver in order to insure com- 
plete stability. 

METHODS OF ELECTRIFYING 
(640) T. W. Cressy, Cave Spring, Ga., asks: 
Q. 1. Please outline briefly the common methods 

used in electrifying radio receivers which were 
originally designed for battery operation. 

A. 1. One method which many are now using 
consists in employing an A eliminator which rec- 
tifies the alternating current, filters it and steps it 
down, so that the resulting low voltage direct cur- 
rent may be used for lighting the filaments. With 
a B eliminator and an A eliminator of this type, 
a satisfactory. electrified set can be made from any 
of the old storage battery models. Another method 
consists in connecting the tube filaments in series 
with the exception of the power tube filament. The 
filament circuit will, of course, have to be re- 
wired. With series filaments, a B power unit em- 
ploying a 350 milliampere rectifying tube will have 
to be used, if one -quarter ampere tubes are placed 
in the set. With 199 -type tubes, a 121 milliampere 
tube may be used for lighting the filaments. This 
method is not so satisfactory and it requires one 
rather skilled in radio to rewire the filament circuit 

the markings of binding posts on the front of 
the relay. A resistance is shunted across coil L, 
so that the voltage drop is always kept within 
0.2 volt. This resistance is changed according 
to the current consumption of the receiver and 
consists of a strip of resistance wire. Two values 
of resistance wire are furnished with the relay. 
The action of the relay is such, that when the 
filaments in the receiver are turned off, the 
charger is automatically cut in and the "B" 
eliminator is cut out of the circuit. Further- 
more, when the battery is fully charged, the re- 
lay automatically cuts the charger out of the 
circuit. This relay was fully described en the 
New Radio Devices page, in the July issue of 
this magazine. 

OSCILLATION TROUBLE 
(642) A. L. Starett, Jersey City, N. J., writes: 
O. 1. I have an Abbey model Splitdorf re- 

ceiver which worked excellently until a week ago, 
when it suddenly broke into violent oscillation, 
which I have not been able to correct. Some 
trouble -shooting hints will be appreciated. 

A. 1. In the service manual for Splitdorf re- 
ceivers, the following causes for oscillation in 
this set are mentioned : The antenna may be 
open or grounded, and we would suggest that you 
inspect the aerial system for possible breaks in 
the wire, and also be sure that it does not come in 
contact with any metal work. The "B" volt- 
age on the radio frequency tubes may be too 
high. The one -half mf. by -pass condenser may 
be open or disconnected from the circuit. Another 
cause may be poor tubes or the ground connection 
may be poor or open. The angle at which the 
radio frequency coils are placed is also important. 
Also, these coils may have . too many primary 
turns. The correct number of turns is 13r/í. 
There is also a possibility of the grid resistor be- 
ing shorted or the shield bushings may be short - 
circuited or missing. 
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Scientific Humor 
SHOULD HAVE SAID SOUND OF 
GIANT SPEAKER FÍLLS THEATRE 

(Headline 111 SCIENCE AND INVENTION for 
June 192$.) 

Where do they put the people? 
-George A. Vondermuhll, Jr. 

ALC OR PSYC 
MRS. SMITH: "And how is your husband 

today ?" 
MRS. HOLMES: "Oh, very poorly. He's 

got such an expensive disease. The doctor 
says he must be kept in good spirits." 

-Ben Heller. 

THEN FIND THE DAMAGE 
TUBE: "How 

are you getting 
along with that 
correspondence 
course on how to 
be a radio repair- 
man ?" 

CRYSTAL : "Oh, 
I've found out 
that all it amounts 
to is that while 
you're supposed 

to be fixing one part, you must be sure and 
break another !" -Henry A. Courtney. 

DON'T TALK TO THE MOTORMAN 
Farmer MacHay was taking his first ride 

in an elevated train, and in spite of the 
sign over the motorman's head, proceeded to 
chum up sociably with that responsible mech- 
anician. He watched operations for a few 
minutes, and then, from the height of his 
own experience in the driving of a flivver, 
he remarked, rather loftily, "That job's a 
lot easier than drivin' an automobile !" 

"Easier, you say ?" asked the motorman, 
his eyes on a curve ahead. "Not so you'd 
notice it ! Why, when it comes to steering 
alone, a chauffeur's got the whole road to 
run in and he generally does it, too !-but 
here I've got to steer this train of cars 
right on these two rails, and if I should 
run off the least little bit, 'way up here in 
the air, oh boy ! Don't talk to me!" 

And the countryman got off at the next 
stop. Margaret Ullmann. 

USE THE 
MILKY WAY 

CO -ED : "Air- 
planes will never 
be popular among 
the smart set." 

PILOT; "Why ?" 
CO-ED: "There 

is no place to 
park." 
-V. J. Hermel. 

FIRST PRIZE $3.00 

LEFT HIM FLAT, TOO! 
"Hear 

about Mac - 
greggor's ac- 
cident yes- 
terday ?" " 1No 
what hap - 
penned ?" 

"He f e l l 
in front of a 
steam roller 
-but he had 
presence of mind to turn on his side 
so his pants would be pressed for the 
funeral !" -Clyde Baker. 

RIGHT 
FIRST: "What is the best cure for sea- 

sickness ?" 
SECOND : "Give it up." 

-Walter M. Egel. 

i1LL jokes published here are paid 
!Z for at a rate of $1.00 each; $3.00 
is paid for the best joke submitted 
each month. 

Jokes must have a scientific strain 
and should be original. 

Write each joke on a separate sheet 
of paper and add your name and ad- 
dress to each. 

Unavailable material cannot be 
returned. 

A "FLIVVER" THAT DIDN'T "FLIV" 
The man who 

bought a second- 
hand flivver took 
it back. "What's 
the matter with 
it asked the 
seller. 

"Well , you 
see," said the dis- 
gusted owner, 
"every blamed 
part of it makes 
a noise except the horn. " -Walter M. Egel. 

SHOULD USE CIGAR LIGHTER 
FRIEND : "Why are you writing your 

jokes on tissue paper ?" 
WRITER : "The editor wants some light 

humor." -John H. Spicer. 

INVISIBLE ART 
ART CRITIC: "What do you mix your 

colors with ?'.' 

ARTIST: "With brains, sir ?" 
CRITIC : "Ah, so you paint miniatures I" 

-Henry A. Courtney. 

TELEVISIONAL ROMANCE 
"Say, Bill, I sure seen a swell girl last 

night." 
"Who is she? What's her name ?" 
"I dunno, Bill, but say, dya s'pose if I'd 

call up Walkover 6502, Central'd gimme 
the same wrong number she gimme last 
night ? "- Gleason Pease. 

STAYING 
UNDERCOVER 

JIM : "Did any 
spirits show them- 
selves at the sé- 
ance last night ?" 

WILL : "No, 
there was a pro- 
hibition officer 
present." 
-John H. Spicer. 

WHEN SCENTS IS CENTS 
SNIFF: "You say a few cents enabled 

him to make a fortune ?" 
SNIFFER: "No, I said that with the aid 

of a few scents he has grown wealthy. He is 
a perfume manufacturer. " -H. A. Courtney. 

MOSS -T ASSUREDLY 
VEXED PARENT (to one of our seniors) : 

"You know, my son, a rolling stone gathers 
no moss !" 

SENIOR (who has studied English) : "I 
comprehend, but you must understand that 
if the velocity is sufficiently increased, the 
stone must necessarily acquire a polish whose 
value is relatively the same. " -J. Rubin. 

WHAT A LIFE -TIME 
FIRST TWENTY- FOUR -HOUR BUG: "What's 

this big, round thing ?" 
SECOND TWENTY -FOUR -HOUR-BUG: "Oh, 

that's a fountain pen and they say it'll last a 
lifetime. -Gleason Pease. 

SCIENCE AGAIN 
"How did you 

get this keg of 
alcohol past the 
customs ?" asked 
the drinker. 

"We put some 
zoological speci- 
mens into it," ex- 
plained the boot- 
legger.-John H. 
Spicer. 

JUST A MINUTE. 
EDDIE I. -- 1 WANNA SHOW 
400 MY NEN FOONTAiÑ - 
PEN I -- (T HOLDS A BARREL- 

OF (NK 0-- FILLER Ut 
LAST WEEK AND it 

isN'T 3)1 4 uET / 

SCIENTY SIMON, Scientist 
SCIENCE LESSON 

rw1o. 22 
OHEN NEARLY EMPN A 

FOUNTAIN 'PEN 15 APT TO 

LEAK BECAUSE THE HEAT 

OF THE FiOD'1 CA05E8 THE 

Ale W(TH(N THe PEN TO 

EKPANO- AND FOIZCE 'THE 
PEN 

INK OJT. WHEN h 
15 WELL F(LLE6 

LES5 AIR tN IT, HENCE LESS 

PRESSURE WHEN THC PEN 

(S VJARMEO. 

W. LEMKIN -a 
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SEA AIR PORT 

No. 1,670,524, issued to Gustave M. 
Sachs. This invention comprises a 
number of separable floats which 
may be easily assembled in mid - 
ocean to form an airplane landing 
platform. The construction is such 
that the lowermost floats extend be- 
low the surface to such a depth as 
to be unaffected by waves, wind, 

or storm. 

PORTABLE SWIMMING 
POOL 

No. 1,664,887, issued to Philip Kirk- 
ham and Gustave A. Scheel. This 
pool is made of flexible waterproof 
material, such as waterproof can- 
vas. The construction is such that 
the container can be quickly filled 
and emptied, be quickly set up, and 
can easily be taken down and 
folded for storage or transportation. 
The container is emptied by means 
of a flexible tube, preferably made 
of the same material as the con - 

tainer. 

PROJECTION 
APPARATUS 

No. 1,664,038, issued to Luther B. 
McEwing. " This optical projector 
is a means for using light for sig- 
nalling, advertising, producing 
amusement, or for other purposes of 
similar nature. This projector may 
be used even when there are no 
clouds within range, by focusing it 
and directing it on cliffs or walls. 
The construction is such that the 
above operation is easily performed. 
In localities where small separate 

'clouds are generally available, it 
will be advantageous to use a bat- 
tery of projectors as illustrated. 
The image may be rotated so as to 
place it right -side up for observers 
at any location within range, even 
when the projection is made near 

the zenith. 

WINDSHIELD SCREEN 
No. 1,666,580, issued to John Henry 
Park. This wire gauge screen is for 
use immediately behind the wind- 
shield of an automobile when the 
windshield is open, thereby pre- 
venting the ingress of dust, bugs, 
etc. The construction is such that 
it may easily be placed in position 
or removed. The frame for holding 
the screen is made of sheet metal. 
The frame has offset portions to 
permit easy access to the wind- 

shield adjusting brackets. 

COLORED GLOW LAMP 
No. 1,659,749, issued to Franz 
Skaupy. The light from this lamp 
is emitted from a transparent body 
having the desired color, this body 
being heated to incandescence by 
contact with a heated electrical 

conductor. 

ELECTRIC HEATING 
PAD 

No. 1,660,518, issued to Thomas H. 
McComsey. This pad is intended 
for therapeutical treatment of the 
human body. The pad is anatomi- 
cally shaped, so as to closely con- 
form to the shape of the body, with 
the result that the heat will be uni- 
formly distributed and applied over 
the body. The coil of resistance 
wire is wound as shown to obviate 
sharp angles in the wire, which 
tend to breakage. The temperature 
of the pad is controlled by a ther- 
mostatic switch, which maintains 
uniformity of temperature and pre- 

vents overheating. 

THERMO MAGNETIC 
VACUUM TUBE 

No. 1,666,858, issued to Augustus 
Henry Jahn. The object of this 
vacuum tube is to utilize a perma- 
nent magnet and an electro- magnet 
to assist the action of the grid and 
plate elements by means of their 
magnetic fields. The tube has the 
usual four -prong base. One of the 
coils is in series with the grid, 
and the other coil is in series with 

the plate. 

ELECTRIC FLY TRAP 

No. 1,664,027, issued to Domink Fil- 
lier. This trap uses food as a bait 
to lure flies into contact with the 
electrocuting elements An electric 
light is used to lure night swarm- 

ing insects. 

COMPOUND -PENDULUM 
CLOCK 

NOTICE TO READERS: The above illustrated and described devices 
have recently been issued patent protection, but are not as yet, to our 

knowledge, available on the market. We regret to advise that it is im- 
possible to supply the names and addresses of inventors of the above de- 
vices to any of our readers. The only records available. and they are at 

- tlblVddióV, 

No. 1,638,917, issued to Thaddeus S. 
Casner. This invention provides 
an accentuating mechanism which 
is so constructed and arranged that 
it will energize the pendulum and 
compensate for the windage and 
friction, without interfering appre- 
ciably with the free swinging of 

the pendulum. 

STEERING PROPELLER 
No. 1,670,923, issued to Felix Ar- 
nold. This propeller makes pos- 
sible the control of the horizontal 
and vertical components of air- 
plane travel without the use of the 
usual control members. This pro- 
peller need not eliminate the rud- 
der and elevators entirely, but may 
be used to assist them. This pro- 
peller may also be adapted for use 
on dirigibles, helicopters, sub- 

marines, etc. 

PARACHUTE 
CONTAINER AND 

EJECTOR 
No. 1,666,456, issued to Joseph La 
Porte. This apparatus is built into 
the fuselage of an airplane in such 
a way that the parachute will be 
ejected by an air blast. This blast 
is always available due to the mo- 
tion of the airplane through the air. 

SHAM PISTOL 
No. 1,66,579, issued to Franz Mol- 
ler and Martin Moritz. This in- 
vention refers to scaring or fright- 
ening sham pistols, to be used as a 
toy or as a means of frightening 
outlaws and burglars. The con- 
struction is such that the pistol can 
be made at a small cost, and at the 
same time be _ooiproof. The de- 
ceptional character of the device is 
accomplished by exactly imitating 
the shape of the usual small calibre 

pistol. 

the Patent Office at Washington, D. C., give only the addresses of the 
inventors at the time of application for a patent. Many months have 
elapsed since that time, and those records are necessarily inaccurate. 
Therefore, kindly do not request such information, as it is practically 
impossible to obtain up -to -date addresses. -EDITOR. 
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The "Oracle" is for the sole benefit of all scientific students. uestions 
will be answered here for the benefit of all, but only matter of su cient in- 
terest will be published. Rules under which questions will be answered: 

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. 

,,ii1filaiai,,,, 

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 50 cents is 
made for each question. If the questions entail considerable research work 
or intricate calculation, a special rate will be charged. Correspondents will 
be informed as to the fee before such questions are answered. 

ELECTROPLATING 
(2268) F. J. Walsh, Ferndale, Michigan, writes: 
Q. 1. Kindly give me details for a bright dip- 

ping tank and ventilating hood to be used in con- 
junction with a small electroplating plant. 

A. 1. In the electroplating process, foreign mat- 
ter may be removed from the surface of metals by 
dipping in acid. This process is usually called 
bright or acid dipping. Large tanks are seldom 
employed in small plants because of the cost of 

STONEWARE 
CONTAINER 

A simple design of ventilating hood to be 
placed over the dipping tank is illustrated 

above. It is made entirely of wood. 

the acid. For your purpose, stoneware containers 
set under a hood and placed in a vat of warm 
water should prove satisfactory. A view of this 
arrangement is shown here. One or more acid 
containers can be used according to the require- 
ments. The wooden vat is similar to the plating 
and pickling tanks, with the exception of the water 
overflow. This overflow is merely a pipe passing 
through the bottom of the tank with an inside 
height equal to the desired depth of the water. 
During this process, poisonous fumes will arise 
from the acid. A ventilating hood is therefore 
necessary, and one of simple design is illustrated 
on this page. The hood is placed over the dipping 
tank and is constructed entirely of wood coated 
with asphaltum paint. As the fumes are highly 
corrosive, the exhaust pipe should not be con- 
structed of metal but of wood or tile. The di- 
mensions of course are dependent upon the space 
available. 

5TONEwARESANTAINERS_ 
WATER INLET 

The arrangement of the acid dipping tanks is 
shown here. Stoneware containers are used 
for the acid dip and are placed in a tank of 

warm water. 

GREEN RAY 
(2269) Herman Dice, Elk Falls, Kansas, writes: 
Q. 1. What is the cause of the so- called "green 

ray" which is sometimes seen when the sun sets 
over the water? 

A. 1. The "green ray" is a brilliant green 
coloration which the sun sometimes assumes just 
before it disappears below the horizon. The cause 
of the "green ray" is generally supposed to be 
that the light rays are bent when they pass 
through the earth's atmosphere. This enables us 
to see the sun for a short time after it has 

actually passed below the line of the horizon. 
The red and orange rays disappear first behind 
the horizon because they are bent the least. The 
blue, green and violet rays, however, are. still 
visible. Blue and violet affect the eye much less 
strongly than green does, and therefore the 
green color is most impressive. Dr. Wood, of Johns 
Hopkins University accepts this theory, but pro- 
poses to explain why the green ray is not always 
seen at sunset. At the time when it appears 
most strongly, the air and water are at approxi- 
mately the same temperature. When the ocean is 
warmer than the air, it is not seen at all. When 
the water is warm and the air cool, the layer of 
warm air in contact with the water would cause 
the light rays of all colors to be bent less, and 
the sun would set early. When, the air is 
warmer than the water, the curvature of all the 
rays would be increased, and so the atmospheric 
refraction that causes the ray would have a 
longer time in which to act. 

CAFFEINELESS COFFEE 
(2270) R. W. Porter, Nashville, Tenn., writes: 
Q. 1. Will you please outline a process for pro- 

ducing coffee free from caffeine. 
A. 1. Coffee can, of course, be rendered free 

from caffeine by means of extraction apparatus 
but, as this process is expensive, new methods 
have been developed. The new process is adapted 
to withdraw caffeine from whole coffee beans by 
the employment of a pressure of about fifteen 
atmospheres in an autoclave with the assistance 
of a solvent, such as a hydrocarbon, such as 
benzene, toluol, or else carbon tetrachloride, a com- 
pound of the haloid class. Various substances of 
the hydrocarbon group can be employed. The 
caffeine can also be withdrawn from the coffee 
beans under high pressure by means of other 
compounds, mesityloxide, diethyl- ketone, or any 
of the other ketones. Caffeine may also be with- 
drawn under high pressure by means of the sec- 
ondary alcohols, such as, ' allylalcohol or propyl- 
alcohol. The withdrawal of caffeine by means 
of hydrocarbons, ketones or alcohols, can be effected 
with or without the addition of substances having 
an alkaline reaction under pressure. The with- 
drawal of caffeine can also be effected by treating 
the coffee beans by certain organic acids or their 
compounds. It is possible to use salicylic acid, 
or esters separately or in combination. 

TANK PROBLEM 
(2271) Ernest Dillard, Bowdon, Georgia, writes: 
O. 1. In your answer to the cylindrical tank 

problem in the June number of SCIENCE AND IN- 
VENTION, you state that there would be no general 
displacement of the tank. In view of the fact that 
there is a slightly greater pressure of water against 
the bottom of the tank than that on top, would 
there not be a displacement of the tank in the 
direction faced by the boys? The principle that 
applies here seems to be the same as that on which 
the rotor ship operates. 

A. 1. We are indebted to Mr. E. K. Chapin, 
who conducts the Scientific Problem and Puzzle 
Dept., for the following explanation. He writes as 
follows: "I cannot agree with you that the cylin- 
drical tank problem in SCIENCE. AND INVENTION 
for June is similar to that of the German rotor ship. 
The rotor ship will move only when the wind is 
blowing, that is, when it is in a stream of air. 
But in the tank problem we are assuming that 
the water is stationary except for any motion which 
the rotation of the tank might give it. As for the 
pressure of the water being greater at the bottom 
than at the top, I cannot see how this will affect 
the matter, for the pressure at every point is 
perpendicular to the surface of the tank and 
hence will not tend to make the water "stack up" 
more on one side than on another. 

FLY KILLING TRANSFORMER 

(2272) Ed. Marion, Helena, Montana, writes: 
Q. 1. Will you please tell me how I can con- 

struct a transformer for electrocuting flies? 
A. 1. The design of a suitable transformer with 

a 250 volt secondary appears upon this page. 
Thirty -four laminations of No. 28 gauge silicon 
steel will be required for the core of the trans- 
former. The primary winding consists of 1,156 
turns of No. 26 D.S.C. wire.. The total primary 
winding will take 24 layers, each having 49 turns 
of wire. The secondary winding consists of 2,634 

M 

PRI. 

. 

Laminations for the fly -ki ling transformer 
should be made according to the above speci- 
fications. A sectional view of the transformer 
is also shown here. The secondary will de- 

liver about 250 volts. 

turns of No. 32 D.S.C. wire. The total secondary 
winding will be 37 layers in thickness, each layer 
having 72 turns. The windings will be 1,/s in. 
wide and will just fill the transformer window, as 
each are of the same thickness. The cross -sectional 
view shows the assembled transformer and the 
windings. In order to use this transformer, it 
is probably best to make a parallel winding of 
hare wire upon an insulated form connecting the 
windings to the secondary leads. When a fly 
bridges the gap between the two windings, he is 
immediately electrocuted. For attracting the flies, 
molasses, honey, sugar and water, and the like 
may be used. 

The above cross -sectional view shows the width of primary and secondary windings 
and how the transformer will look when com- 
pleted. The window will be completely filled 
by the windings, which are both of the same 

thickness. 
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"ACES BACK TO BACK" 
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THEY called the lieutenant 
a dud of the skies. Not a 

coward, exactly, but somehow, 
he couldn't get "air- wise." 
And then came that memor- 
able day when the dud roared 
full throttle into the fiercest 
air -fight ever staged in the 
skies and proved to his buddies 
that he could fly and fight 
with the best of them. 

It's all breath- 
lessly told in the 
thrilling sky - 
high drama 

Read 
it in the 

SEPTEMBER 
Issue of % \oo reN ̀\ 

. \ 
Ì` :\\\\\\ \\\ \ 

Also Smashing Front- 
Line Stories By 

The popular magazine of thrilling war tales of the 
Army, Navy and Marines 

as. 

I September 

Arthur Guy Empey 
Frederick C. Painton 
Harold Cruickshank 
John Webb and others 

Issue 
Now 

On Sale 

MI 

(USE THE COUPON) 
rit 

Sept. Se. &Inv 
I Battle Stories, Fawcett Publications, Inc., 

Minneapolis, Minn. 
Inclosed find SI (bill or stamps), for which send 
me BATTLE STORIES for the next 5 months. 

I 

i 
City State 1 

Name 

Address 

so Nis RAI ®- III -- Ell ---k 
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You Can Choose if You Will 
CHANCE governs the general trend of too many lives. By chance 

many people live in a certain place, attend a certain school, take 
the opportune job; they chance upon certain associates, books, and 
thoughts. 
But by courage and determined effort they could choose oftentimes 
where to live, what to study and, to a large extent, what to accomplish. 

Hundreds of thousands of ambitious people are studying at home in their 
leisure time Increased earning capacity is the objective that many are 
attaining. But whether the attainment be greater efficiency in business, 
or a more interesting social life, or the real joy of developing a more cul- 
tured point of view, the studies that lead to these objectives are 
available, wherever one lives, through Columbia Home Study Courses. 
The range of subjects is wide. 

COLUMBIA UNIVERSITY 
Offers Courses of University Grade in the Following Subjects: 

Accounting Composition Harmony 
Algebra Dramatic History 
American Government English Italian 
American History Various Languages Juvenile Story Writing 
American Literature Lyric Poetry Latin 
Applied Grammar Drafting Literature, 
Astronomy Drama Magazine Article Writing 
Banking Drawing and Painting Marketing 
Biblical Literature Economics Mathematics 
Biology Economic Geography Personnel Administration 
Botany English Philosophy 
Boy Scouting English Literature Photoplay Composition 
Business Administration Essay Writing Physics 
Business English European History Psychology 
Business Law Fire Insurance Psychology in Business 
Business Mathematics French Public Speaking 
Business Organization Geometry Religion 
Chemistry German Secretarial Studies 
Child Psychology Government Short Story Writing 
Classics Grammar Sociology 
Contemporary Novel Greek Spanish, etc., etc. 

THESE courses have been prepared by our instructors to, meet the special 
requirements of study at home. While all basic material essential to the full 

understanding of each subject is fully covered, sufficient elasticity is allowed to 
permit adaptation to the individual needs of the student. Everyone who enrolls 
for a Columbia course is personally taught by a member of the University faculty. 
Special arrangements can be made for group study. 

The University will send on request full information about these home study 
courses. A coupon is printed below for your convenience. If you care to write a 
letter briefly outlining your educational interests our instructors may be able to 
offer helpful suggestions. Mention subjects which are of interest to you, even if 
they are not listed here, because additions to the courses offered are made from time 
to time. 

HIGH SCHOOL AND COLLEGE PREPARATORY COURSES 

COLUMBIA University Home Study Department has prepared courses covering 
the equivalent of four years of High School study. This complete High School 

or College Preparatory Training is available to those who cannot undertake class- 
room work. We shall be glad to send you our special bulletin upon request. 

Sci. & Inv. -9 -28 
COLUMBIA UNIVERSITY, University Extension -Home Study Department, 
New York, N. Y. 

Please send me full information about Columbia University Home Study Courses. I am interested 
in the following subject: 

[Name] 

[Street and Number] 

[City] [State] [Occupation] 

Please say you saw it in SCIENCE AND INVENTION. 

From the Earth to the Moon 
-via Rocket 

(Continued from page 393) 

a velocity greater than that of the molecules 
of gas surrounding it, all of which constitutes 
additional trouble. The mechanical energy 
of the molecules would be as it were di- 

-rectly absorbed by the shell of the rocket 
car. 

Finally, for a velocity of two kilometers 
a second, the heating of the air in front of 
the projectile (adiabatic compression) would 
rise to 150 °C, whatever the rarefaction of 
the air might be. If the projectile comes 
into equilibrium with this temperature, it 
Will become rapidly uninhabitable. At 3 

kilometers a second it would be heated up 
to 266°C ; at 7 kilometers the thermometer 
will pass 500°C ; at 10 kilometers -it will 
attain 754°C. 

And we have already said it will have to 
obtain a speed of 10 kilometers a second. 
This must be given as late as possible, at a 
minimum above the altitude of 200 kilom- 
eters. It is above this altitude that the air 
will be sufficiently rarefied, for the projectile 
to radiate into space, as much heat as it 
absorbs by the compression of the air. 

What proves that this will have to 
occur is this : shooting stars or meteorites 
only appear to the vision at a less altitude 
than 120 kilometers. The mechanical bal- 
ance which is established between the radia- 
tion from their mass, and the absorption of 
the enormous heat which they develop in 
their progress, preserves meteorites from 
becoming incandescent too soon. 

The, problem will be studied thus : the 
rocket should not attain this maximum veloc- 
ity below the altitude of 200 kilometers. Now, 
the best form of rocket case, the cylinder, 
does not conform to this desire. The conical 
rocket or again a third one, the exponential 
rocket, corresponds thereto, whose ejection 
compartments get smaller and smaller as 
the combustion goes on, and consequently 
as it advances. The maximum velocity of 
these two last rockets is only attained at 
an altitude of 1800 kilometers. This gives 
a good margin. 

The dangerous atmospheric zone can be 
theoretically traversed. Now, we have a fine 
problem of theoretical physics solved for 
interplanetary navigation. 

WHERE IS THE EXPLOSIVE? 

TO obtain the general results which we 
have given above M. Esnault -Pelterie 

only took into consideration relatively slight 
accelerations on departure, never exceeding 
twice the terrestrial acceleration, that of 
gravity, which is indicated by the letter g. 
He believes that acceleration exceeding twice 
g should be left out of consideration even 
for a projectile containing no living beings. 
It would burn up before passing through 
the atmosphere. 

For the rocket could first be thought out 
and experimented with as a simple experi- 
mental projectile, carrying registering ap- 
paratus. 

From a more radical point of view, the 
American professor Goddard, of Princeton, 
recently studied the sending of a kilogram 
of Victor powder (containing magnesium) 
to the moon, whose brilliant explosion will 
be perceived on the earth. Now to trans- 
port this kilogram of matter outside the 
zone of terrestrial attraction, Prof. Goddard 
had to picture a charge of combustible for 
propelling the rocket, equal to six hundred 
kilograms without counting other weights, 
the shell, etc., at least 50 kilograms. 

To burn 600 kilograms of explosive to 
bring to its goal a single kilogram of load, 
would . never be anything but a brilliant 
sportive achievement, but calculations show 

(Continued on page 442) 
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What These Have Done 
YOU CAN DO! 

"Since I have been studying with your school I have 

been appointed chemist for the Scranton Coal Co., 

testing all the coal and ash by proximate analysis." 
-Morlais Couzens. 

"I also have some news for you. 1 have been made 

assistant chemist for the concern I am working for." 
-A. G. Delwarte. 

"I am now cleaner and deer for the above named 
company. My salary is almost double what it 
was when 1 started the ourse." 

-E. H. Lasater. 

" Your training has opened things to me that other- 

wise I would probably be years in acquiring. I 
now enjoy comforts that before I had to do without. 
It enabled me to have a wonderful little home, a 

fine laboratory of my own, and gave me a respected 
position in one of the foremost textile concerns in 

the country." -J. J. Kelly. 

"If it weren't for your course I wouldn't have the 

job I've got now." 
-George Daynes. 

"Since beginning your course of study 1 have 

received an increase in my pay check, and as I 
progress my work becomes lighter through a 
better understanding." 

-M. G. Cole. 

IF you are dissatisfied with your present 
work, if you wish to earn more money, if 

you want to get into a profession where the 
demand for trained men is increasing as the 
Chemist plays a more and more important role 
in the industrial life of this country, let us 
teach you Chemistry. 

"1 am mighty glad 1 look this course. My salary 
has been increased several times, and different in- 
dustrial plants are coming to me for a little advice 
on different things, netting me a fair side income." 

-M. E. Van Sickle. 

FORTUNES HAVE BEEN MADE 
THROUGH CHEMISTRY 

Alfred Nobel, the Swedish chemist who invented dyna- 
mite, made so many millions that the income alone from 
his bequests provides five $40,000 prizes every year for 
the advancement of science and peace. C. M. Hall, the 
chemist who discovered how to manufacture aluminum, 
made millions through this discovery. F. G. Cottrell, 
who devised a valuable process for recovering the waste 
from flue gases, James Gayley, who showed how to save 
enormous losses in steel manufacture, L. H. Baekeland, 
who invented Bakelite -these are only a few of the men 
to whom fortunes have come through their chemical 
achievements. 

NOW IS THE TIME TO STUDY 
CHEMISTRY 

Never before has the world seen such splendid oppor- 
tunities for chemists as exist today. In factories, mills, 
laboratories, electrical shops, industrial plants of all 
kinds, chemistry plays a vital part in the continuation 
and expansion of the business. In every branch of human 
endeavor the need for chemists has arisen. Those who 
have the foresight and ambition to learn chemistry now 
will have the added advantages and greater opportunities 
afforded while the chemical field is growing and expanding. 

J 

You, Too, Can Learn 

CHEMISTRY 
AT HOME 

To qualify for this remarkable calling requires elaborate 
specialized training. Formerly it was necessary to attend a 
university for several years to acquire that training, but 
thanks to our highly perfected and thorough system of in- 
struction, you can now stay at home, keep your position 
and let us educate you in Chemistry during your spare time. 
Even with only common schooling you can take our course 
and equip yourself for immediate practical work in a 
chemical laboratory. Dr. Sloane gives every one of his 
students the same careful, personal supervision that made 
him celebrated throughout his long career as a college 
professor. Your instruction from the very beginning is 
made interesting and practical, and we supply you with 
apparatus and chemicals for performing the fascinating 
analyses and experimental work that play such a large part 
in our method of teaching, and you are awarded the 
Institute's official diploma after you have satisfactorily 
completed the course. 

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 or earn it 
as many others are doing. The cost is very 
low, and includes even the Chemistry 
outfit -there are no extras to buy with 
our course. Write us and let us explain 
how you can qualify for a trained tech- 
nical position without even giving up 
your present employment. 

COMPLETE LABORATORY 
EQUIPMENT 

We give to every student, without addi- 
tional charge, his chemical equipment, 
including fifty -two pieces of laboratory 
apparatus and supplies, and fifty -two dif- 
ferent chemicals and reagents. The fitted 
heavy wooden box serves not only as a 
case for the outfit, but also as a laboratory 
accessory for performing countless experi- 
ments. Full particulars about this special 
feature of our course are contained in our 
free book, "Opportunities for Chemists." 

Don't Wait Mail the Coupon NOW ! 

DIPLOMA AWARDED TO 
EACH GRADUATE 

Upon graduation each student is awarded 
our Diploma in Chemistry, certifying that 
he has successfully completed his studies. 
Your name on this certificate will be a 
source of pride to you all your life, as well 
as an aid to obtaining a position in 
Chemistry. 

MAIL THE COUPON FOR 
FREE BOOK 

Clip the coupon below and mail it at 
once. Your name and address on the 
coupon will bring you by return 
mail our interesting free book, 
"OPPORTUNITIES FOR 
CHEMISTS ", and full 40.19. 
particulars about the 
course and what it 
will do for you. , 

is. CHEMICAL 
INSTITUTE 

,. OF NEW YORK 
Home Extension Division 9 s 16- 18- S- East3Oth St., NewYork N Y 

Please send me, without any obligation on 
y part, your book, "Opportunities for Chem - 

®ists," and full particulars about the Experimental 
Equipment given to every student. Also tell me about 0 your plan of payment. 

CHEMICAL ® ICAL INSTITUTE of NEW YORK, Inc. 
16 -18- 18 -S -EAST 30th ST. Home Extension Division 9 NEW YORK, N. Y. CITY STATE 

ADDRESS 

www.americanradiohistory.com

www.americanradiohistory.com


442 

EARLE E. LIEDERMAN, the Muscle Builder 
Author of "Muscle Building," "Science of Wrestling," 
"Secrets of Strength," " Here's Health," "Endurance," etc. 

What Do Women Want Most? 
Women want he -men for their husbands and sweet- 

hearts. None of this chorus -man stuff for the real girl. She 
wan s to be proud of his physical make -up; proud of his figure in 
a bathing suit. She knows that it's the fellow that is full of 
pep and vitality that gets ahead in this world. He's got the 
physical backbone to back -up the mental decisions he makes. 
He'll win out every time. 

Look Yourself Over! 
How do you shape up? Are you giving yourself a square 

deal? Have you got those big rolling muscles that mean 
health and strength inside and out? The vitality that gives 
you the ambition to win out at everything you start? Make 
that girl admire you first and foremost for a real he -man, 
and the hardest part in winning ber is over. 

I Can Give It to You in 30 Days 
In 30 days I can do you over so that she will hardly know 

you. I'll put a whole inch of solid muscle on each arm in 
30 days, and two whole inches of rippling strength across 
your chest. I've done it for over a hundred thousand others 
and I can do it for you. I don't care how weak and puny 
you 

cases that 
get 

wo k with best. 
puny, es me 

because 
lot of 

real joy just to see them develop and the surprised look in 
their eyes when they step before the mirror at the end of 30 
days and see what a miracle I have worked for them. 

You'll Be a He-Man From Now On! 
And it's no temporary layer of muscle. I put on you. It's 

there to stay! With those newly broadened shoulders; that 
perfect neck and great, manly chest, you can maintain your 
self -respect in any society. Every woman will know that 
you are what every man should be-a forceful, red -blooded 
he -man. 

I Want You For 90 Days 
If at the end of 30 days you think you have improved' 

wait till you see yourself at the end of 90 days. Then the 
friends you thought were strong will seem like children by 
comparison. I'm not called the Muscle Builder for nothing. 
My system scientifically builds real muscle faster than you 
ever imagined. 

Watch Them Turn Around 
Notice how every woman prefers the fellow who carries 

himself with head up. Notice how the broad -shouldered 
man always gets their eye. They want a dependable he-man 
when they make their choice -one who can protect them. 
And you can be that man. Remember, I not only promise 
it, I GUARANTEE IT. 

Now, don't put it off a minute. Get going to new happi- 
ness and real manhood today. 
Send for my New Book, 64 pages and -IT IS FREE! 

"MUSCULAR DEVELOPMENT" 
What do you think of that? I don't ask one cent. And 

it's the peppiest piece of reading you ever laid your eyes on. 
I swear you'll never blink an eyelash till you've turned the 
last cover. And there's 48 full -page photos of myself and 
some of my prize winning pupils. This is the finest art gallery 
of strong men ever assembled. And every last one of them is 
shouting my praises. Look them over. If you don't get a 
kick out of this book you had better roll over - you're dead. 
Come on, then. Take out the old pen or pencil and sign your 
name and address to the coupon. If you haven't a stamp, 
a postal will do. But snap into it. Do it now. Tomorrow 
you may forget. Remember it's something for nothing and 
no strings attached, no obligation. GRAB IT! 

EARLE E. LIEDERMAN 
Dept. 2709 305 Broadway, New York City 

EARLE E. LIEDERMAN 1 

Dept. 2709, 305 Broadway, New York City I 

Dear Sir: Please send me, absolutely FREE I 
and without any obligation on my part- what- 
ever, a copy of your latest book, "Muscular I 
Development." I 

Name 

Street 

City State 
(Please write or print plainly) 
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FROM THE EARTH TO THE MOON -VIA ROCKET 
(Continued from page 440) 

T h e illustration 
on right is a com- 
parison of the dif- 
ferent known or 
hypothetical physi- 
cal energies. If the 
most modern the- 
ories on the con- 
stitution of matter 
are not greatly 
modified, tremen- 
dous energies may 
some day be at our 

disposal. 

ENERGIES 

NOW AT 

OUR 1 
DISPOSAL 

ENERGIES 

PROMISED 

BY THE 

FUTURE 

ENERGY CONTAINED IN A KILOGRAM 

GUN COTTON AND POTASSIUM CHLORATE 

Chemical energy 

DETONATING MIXTURE 
OXYGEN + HYDROGEN 

Chemical energy H, +0 

ATOMIC HYDROGEN 

Intra - molecular energy 

RADIUM 

Partial in molecular energy 

D ISINTEGRATED MATTES 

Total infra- molecular energy 

1420 CALORIES 

3860 CALORIES 

3400 CALORIES 

2,000,000,000 
CALORIES 

21,500,000,000,000 
CALORIES 

that it can be done ; it depends upon what 
propelling combustible we have in mind. 

Professor Goddard establishes his calcu- 
lations on a powder composed of gun cotton 
and potassium chlorate, developing 1,238 cal- 
ories per kilogram. 

A new element of the problem comes into 
play ; the useful coefficient of the combust- 
ible. Calculations show the maximum of 
efficiency corresponds to the highest accel- 
eration which it is possible to give to the 
rocket. But we have seen that the accelera- 
tion should not be too great, if we do not 
wish the projectile to volatilize before pass- 
ing through the atmospheric layer. 

On the other hand, the propelling com- 
bustible is limited in weight ; 600 kilograms 
of powder for 1 kilogram of load. It can- 
not then be wasted, accordingly its com- 
bustion should be regulated and utilized as 
far as possible from the explosive region. 
Without this we would have a cannon shell 
exploding, but this time without any cannon. 
We conclude therefore that we must reduce 
the velocity of ejection of the gas but then 
the efficiency is deplorable. 

The physicist did not avoid these difficult- 

PISTOL FIRED 
IN VACUUM 

KICK STILL 
PRESENT 

TO VACUUM 
PUMP 

ROCK a 

ies. The Goddard rocket is found to require 
an acceleration ten times greater than that 
of gravity g, for reaching the limit of veloc- 
ity required to escape from the earth, but 
with such an acceleration, it would have been 
burned up before leaving the atmosphere. 

M. Esnault -Pelterie has considered that 
which would come to pass, if the Goddard 
powder was replaced by a mixture of oxy- 
gen and hydrogen whose kilogram furnishes 
3,800 calories. The velocity attained by the 
projectile will not exceed 3,400 meters per 
second. And now it would have to operate 
with an acceleration five times that of g! 
Such a rocket would not be able to leave 
the earth, but we could contemplate sending 
it very high up in the atmosphere supplied 
with registering apparatus. For this lim- 
ited voyage, a very interesting one, it could 
rise with only sixty -three kilograms of com- 
bustible, and one kilogram of useful load. 

But now Professor Langmuir has devel- 
oped an explosive more powerful than this 
mixture of hydrogen and oxygen, as he has 
succeeded in making atomic hydrogen in 
the nascent or activated state. 

If it could be stored, or better yet liquified, 

SPHERICAL WAVES 
EXPANDING FROM 

CENTER OF 1 
EXPLOSION 

OBJECT 
CENTER OF EXPLOSION -- ' 

------ 
MOVES 

OUTWARD (EFFECTIVE IN AIR OR VACUUM) 

EXPLOSION 

CHAMBER 

REACTION FORCE FROM EXPANDING 
GASES PUSHES AGAINST NOZZLE, . 

FORCING IT FORWARD 

In the illustration above, we see how it iS possible for an inter -planetary rocket to progress 
through empty space. An analogy may be drawn to a pistol fired in a vacuum where the kick 
is still present. Spherical waves move outward from the center of explosion and are effective 
in air or in a vacuum. Thus, the proposed space rocket would be propelled regardless of the 
density of the air. The reaction force from the expanding gases pushes against the cone -shaped 
nozzle, forcing the craft forward, as illustrated. Contrary to popular belief, the explosive force 
of dynamite is equal in all directions and not only in a downward direction, the spherical 

waves expanding equally from the .center of explosion. .. 
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which in spite of its instability is not theoret- 
ically impossible (by mixture with catalysts 
acting as a chemical brake, such as anti - 
explosives used for moderating the violence 
of explosion of volatile carbon compounds), 
liquid atomic hydrogen would constitute the 
most violent explosive known, with more 
than thirty thousand calories to the kilo- 
gram. And it is possible to picture to our- 
selves the construction of a rocket, whose 
combustible mass would be considerably re- 
duced relative to its useful charge. About 
ten kilograms of atomic hydrogen would 
drive one kilogram of useful charge out- 
side the influence of the earth. 

Unfortunately the recomposition of atomic 
hydrogen into molecular hydrogen which 
here may be taken as a sort of equivalent 
of combustion, would supply 9,900 degrees 
of heat. No metal would act as a tuyere 
or nozzle for passing so hot a gas. 

With this exception, the expulsion of the 
ejected gas, molecular hydrogen, might 
reach a velocity of 10,000 meters per second, 
and then we wouldn't have to be content 
with an acceleration of 2 g. The coefficient 
of efficiency would be very acceptable. 
Theoretically and only theoretically a pro- 
jectile of one ton driven by ten tons of 
atomic energy.could leave the earth. 

Practically M. Esnault -Pelterie hardly be- 
lieves that the difficulties of dealing with 
atomic hydrogen will ever be overcome. 

In spite of this disappointing conclusion, 
it is a good intellectual sport to study sys- 
tematically interplanetary travel. I have 

Station 
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is owned and operated by the 
publishers of this magajne 

Our Editors will talk to you 
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WRNY 

spared you, however, equations, those nar- 
row doors, which we have to pass through, 
if we wish to follow the rules of the game. 

IN the short treatment which we have 
given, it is shown that the means for 

interplanetary travel are not superabundant. 
and that it would be unsafe to count on the 
best explosive actually existing. 

But everything would change if we could 
get the mastery of and regulate this source 
of inexhaustible energy which modern 
physics promises us, perhaps a little boldly, 
if we may see, and that nature offers to us 
(as a sort of phantom) radium, the disin- 
tegration of matter. 

Every material body, simply because it 
possesses weight represents an energy which 
the new physics evaluates as a product of 
its mass by the square of the velocity of 
light ; according to this one kilogram of 
matter would contain 21,500 milliards of 
calories. 

Assume that you could extract this energy, 
make it drive a rocket, like common chlor- 
ate powder, and you will be in possession 
of a kinetic energy, which, by reaction, would 
enable you to attain (tres commodement, 
very conveniently, says M. Esnault -Pelterie) 
all desirable velocities. It would be the pro- 
tons and electrons which make up matter, 
which on their release would propel you. As 
the velocity of escape would be measured by 
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tens and hundreds of thousands of kilo- 
meters per second it will be enough if your 
rocket would utilize an infinitely small frac- 
tion of the expended energy, for it soon to 
attain velocities absolutely formidable. 

Thanks to this source of energy, which 
is practically inexhaustible, you would not 
have any need of exceeding the limting ve- 
locity of eleven kilometers per second. You 
could sustain the acceleration. 

And we shall see that this might not be 
a useless luxury. 

SPACE SICKNESS 

UPPOSE then that you started with an 
kJ acceleration of eleven- tenths that of 
terrestrial gravity, you would have the sen- 
sation of weighing eleven -tenths of your 
normal weight. But if you make available 
only the velocity attained then all accelera- 
tion ceases. You are in the position of a 
person in an elevator going down, as far 
as sensations are concerned. You will have 
a certain sickness. The man who, accord- 
ing to my view, is best acquainted with 
these troubles, is an American officer who . 
jumped out of an airplane at 8,000 meters 
of altitude, vowing that he would only open 
his parachute at the very last possible mo- 
ment. He could not prolong his free fall 
beyond 600 meters. In this particular case 
the air acted as a brake. How would it be 
with him if he had to 'fall for several days? 
And here is -the remedy. 

The enormous margin of available energy 
which this disintegration of matter would 
furnish would make it possible in preserv- 
ing acceleration to preserve also the sen- 
sation of weight, but now, at the end of 
several hours, velocity increasing constantly 
would go from two hundred to 400, to 500, 
and to 800 kilometers per second. Under 
these conditions the voyage from the earth 
to Venus would be accomplished in 35 hours 
and 6 minutes, while the voyage to Mars 
would only require 49 hours and 49 minutes. 

All the energy necessary for braking 
would also be at the command of the travel- 
ers in the radio active rocket. 

THE DREAM OF MODERN ALCHEMISTS 
PROBABLY IMPOSSIBLE OF REALIZA- 

TION, BUT SUGGESTIVE 

CAN we seriously count upon disintegrat- 
ing matter? 

Personally I wouldn't say it was impos- 
sible, even if it applies to our most remote 
descendants. 

Nevertheless, you will say feature gives 
us radium whose spontaneous disintegra- 
tion would be only partial, already sets free 
about the ten thousandth part of the energy 
theoretically contained in the total mass. 
This partial disintegration of radium as 
we know requires about two thousand years 
for its accomplishment. It would be enough 
to find some way of accelerating it at will, 
to obtain a quantity of energy immensely 
exceeding that of all chemical explosions. 

Let this be. But 300 kilograms of ra- 
dium would hardly be enough to drive a 
thousand kilogram rocket to the planet 
Mars, preserving the acceleration we have 
described. So radium would enable us to 
at least reach the nearer planet,.and yet the 
mysterious metal remains insensible to all 
our efforts for controlling and directing its 
disintegration. The course of the radio- 
active phenomenon is so regular, that Pierre 
Curie suggested its adoption as a standard 
of time Curie considered that it had a 
regularity superior to that of astronomic 
cycles. 

But now the objection can be raised that 
Rutherford succeeded in disintegrating nitro- 
gen and also aluminum with the production 
of intra- atomic energy. Here we find our- 
selves face to face with the liberation of 
energy included in matter. 

But to start with, Rutherford used radium 
as the source of his operative energy, which 
in industrial practice, would be a true 

vicious cycle. Finally he arrived at this 
deceptive result, that a gram of radium em- 
ployed to bombard aluminum liberates only 
one- thousandth of a milligram of hydrogen 
per annum. The energy liberated corres- 
ponding to this trifling disengagement of 
hydrogen is almost null. Nothing, abso- 
lutely nothing, seems to give any hope that 
the experiment of Rutherford, whose inter- 
est does not go beyond the scope of an in- 
dividual atom, could ever extend to a 
ponderable quantity of any matter. 

A philosophic examination of the problem, 
free from mathematical theories, tends 
to make us think that it is Utopian to hope 
to transform freely into energy any kind of 
matter, which all the studies of the past 
tells us, that today it, is only the ashes of an 
ancient exhausted energy. The sun in full 
radioactive evolution spreads before our eyes 

' the creation of matter in its different de- 
velopment, and the radioactivity of radium 
is not perhaps more than the finale phos- 
phorescence of some terrestrial matter reach- 
ing the ends of its evolution. 

MUST WE ABANDON THE MAGNIFICENT 
DREAM? 

MUST we then, since intratomic energy 
would seem indispensable to carry out 

his ideas, renounce the beautiful scientific 
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dream proposed by M. Robert Esnault -Pel- 
terie ? 

Not at all. The most beautiful problems 
are those which are never solved, but which 
are transposed by carrying them to a new 
plane. It is thus that, referring to radio 
activity, we could picture the mechanism for 
the industrial accumulation of electricity in 
enormous quantities in a small volume of 
matter, and this would be a discovery of 
immense revolutionary import. 

Let scientists then study intensively all 
the conditions of interplanetary travel in- 
cluding the disintegration of matter. This 
research could be as rich in result as the 
search for the philosopher's stone has proved 
itself to be in bringing us eventually to 
modern chemistry. -Jean Labadie in La 
Science et la Vie. 

Have you become a "HOME 

MOVIE" fan yet? 

Turn to page 417 
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Hints for the 
Mechanic 

Mechanics' needs have caused us to 
start this new department -"Hints for the 
Mechanic," in which we intend to pub - 
ish wrinkles useful to mechanics in gen- 
eral. You can help us with this depart- 
ment by writing a brief description of 
your favorite shop wrinkle and sending this 
to the editor of this department, together 
with a pencil or pen and ink sketch of 

the wrinkle. The ideas published here- 
with will give you some idea of what we 
want. Our draughtsmen will make the 
necessary mechanical drawings, so you 
need not send us finished drawings. We 
will pay $10.00 each month for the best 
Wrinkle or Hint sent in; others published 
will be paid for at space rates. Address 
all letters to Editor, Hints for the Mechan- 
ic Department, in care of this magazine. 

FIRST PRIZE $10.00 

CARING FOR TOOLS 

SET -BACK BOOK SHELVES 
See LePage's Book, page 9 

OILED FELT PAD 

An oiled felt pad is used for protecting 
expensive tools, as shown above. 

When expensive tools are in daily use, 
they can be protected by slightly oiling a 
piece of felt and laying the tools on it when 
not in use. Tools with a sharp edge can 
be tossed upon the pad without injury. The 
oil keeps them from becoming rusty. -G. F. 
Stillzerell. 

LOCK NUT 

Details of the improved lock nut are shown 
above. 

A double lock nut which will not become 
loosened can be made as shown. Both the 
rim and groove are cut a little off center. 
The two nuts are lined up and screwed on 
to the bolt, after which the outer nut is given 
a slight twist in order to bring added pres- 
sure on the band and obtain a double lock- 
ing effect. -C. N. Cook. 

SETTING VALVE PINS 

diff 
l,i%\! 

A valve pin setter for straight pins is illus- 
trated here. 

A soda straw pinched tightly near the 
end can be used for inserting straight valve 
pins. The straw is used as an extension for 
placing the pin in the hole, the pinched 
portion preventing the pin from sliding into 
the straw. -E. A. Porter. 

PLYMOUTH Buiir -Is CHINA CLOSET 
See LePage's Book, page 6 

12 NEW 
Job Plans, Too! 
There is, of course, a limit to what we 
can give in LePage's New Third Home 
Work Shop for only a dime. But we 
realize many men want additional proj- 
ects. Hence our 12 new Job Plans. 
These also were made by Mr. Klenke. 
They are projects that require more 
elaborate presentation than we can give 
in our book. Each Job Plan presents one 
project on a single large sheet of paper. 
Each is well worth its price, one dime. 
Look over these projects and order 
those you want by number (see coupon), 
enclosing 10 cents for each. 

16 Sheraton Writing Desk 
17 Sheraton Desk Chair 
18 Colonial Hanging Book Shelves 
19 Smoking and Reading Cabinet 
20 Colonial Mirror 
21 Tea Wagon 
22 Telephone Cabinet 
23 Stool for Telephone Cabinet 
24 Manual Training Work Bench 
25 Home Worker's Tool Cabinet 
26 Spanish Galleon 
27 Vanity Table 
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CHesa AND CHECKERS TABLE 
See LePage's Book, page 15 

LE PAGE'S NEW BOOK 
will show you how to make 20 
attractive pieces of furniture 
Yes, a New Book, just printed, 
the third in the series of Le- 
Page's Home Work Shop Books. 
New and better designs. Made 
by an expert. Complete, easy - 
to- follow directions for making 
zo attractive pieces of house- 
hold furniture. Any man handy 
with tools can easily make these 
handsome, useful articles right 
at home. 

Big Improvement 
The first Le- Page's Home Work 
Shop Book, two years ago, sold 
30,000 copies. Last year the 
second book sold ss,000 copies. 
That's popularity for you. An 
enormous quantity for books of 
this kind. Now the third new 
book is better yet. Of its 20 
complete projects, r7 are en- 
tirely new and never offered 
before. 

Each project is presented in 
three parts -a photographic il- 
lustration of the finished proj- 
ect, a complete dimension 
drawing of its parts, and simple 
easy -to- follow, step -by -step di- 
rections. 

This year the designs are 
divided into three groups. One 
group is based on famous old 
colonial pieces. Another group 
follows the furniture in popular 
demand for American homes of 
today. The third group is 
known as modernistic furniture, 
showing the influence of the 
modern skyscraper set -back 
architecture of New York City. 
To buy zo such pieces would 
cost about $r000. You can 
make them for a fraction of 
that. And yet be the owner of 
truly fine furniture. 

Designed by Expert 
All the designs, dimension 
drawings, actual pieces and 
photographs were made by 

E PAGE'S 
GLUE 

Handiest Tool in 
Your Work Shop 

William W. Klenke, Instruc- 
tor in Woodworking, Central 
Commercial and Manual Train- 
ing High School, Newark, New 
Jersey. Also the designer of the 
first two LePage's Books. Each 
project and the directions for 
making it are perfectly practical. 

In addition to the three pieces 
shown above, the book includes 
the following: Cape Cod Chest 
of Drawers, Alexandria Nest of 
Tables, Old Salem Ship's Cup- 
board, Lady Washington Sewing 
Cabinet, Modernistic Desk, Table, 
Folding Screen and Fire Screen, 
Smoking Table, Caned Side 
Chair, China or Book Cabinet, 
Book Trough and Magazine 
Stand, Magazine Carrier, Vanity 
Case, Book Stand, Fernery Stand 
and Folding Sewing Screen. 
Where else could you get com- 
plete directions for making all 
these for only so cents? 

Send 10 cents for this 
NEW LePage's Home 

Work Shop Book 
Simply use the coupon below, 
sending it to us with ro cents 
in coin or stamps and we will 
at once send you a copy of 
LePage's New Third Home 
Work Shop Book, postage paid. 
Address: LePage's Craft League, 
626 Essex Ave., Gloucester, 
Mass. Tear out coupon, so 
you won't forget it. 

MAIL THIS COUPON 

LePage's CRAFT LEAGUE, 
626 Essex Ave., Gloucester, Mass. 
Gentlemen: Enclosed please find 10 cents (coin 
or stamps) in payment for LePage's New Third 
Home Work Shop Book. Please send a copy of this book to: 

Name 

Street 

City Statt 

Please also send the following Job Plans 
(indicate by number those you want. See column at left), for each 
of which I enclose an additional 10 cents. 
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"Do you 
re ally want 

a better job? 19' 

ARE you really trying to get ahead? Have 
you ever picked out a definite job that 
you'd like to have? Could you make good 
in that job if you got it? 

No matter what line or kind of business 
you are in, your advancement will depend 
largely on the thoroughness of your training. 

If you really want a better job and are 
willing to devote a little of your spare time 
to getting ready, the International Corre- 
spondence Schools will help you, just as they 
have helped so many other men and women 
in the last thirty -seven years. 

You're ambitious. You want to get ahead. Then don't turn this page until you have clipped the cou- 
pon, marked the line of work you want to follow and mailed it to Scranton for full particulars. 

Marking the coupon is simply the act of investiga- 
tion -in justice to yourself you can't afford to do less -and it doesn't obligate you in the least. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
"The Universal University" 

Box 6249 -E, Scranton, Penna. 
Without cost or obligation, please send me one of your booklets and 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 Business Correspondence Industrial Management Show Card Lettering Personnel Management El Stenography and Typing Traffic Management English 
Accounting and Civil Service 

Cost . A. Coaching 
ORailway Mail Clerk 

Cooklceepin 
Accounting ID Mail Carrier Bookkeeping 

Work Common School Subjects High School Subjects Spanish French Illustrating 
Salesmanship DCartooning 
Advertising IDLumber Dealer 

TECHNICAL AND INDUSTRIAL COURSES 
Architect DAutomobile Work Architectural Draftsman p Airplane Engines Building Foreman Plumber and Steam Fitter Concrete Builder Plumbing Inspector Contractor and Builder DForeman Plumber 
Structural Draftsman OHeating and Ventilation Structural Engineer Sheet -Metal Worker Electrical Engineer Steam Engineer Electrical Contractor Marine Engineer Electric Wiring Refrigeration Engineer Electric Lighting R. It. Positions 

DElectric Car Running Uighway Engineer Telegraph Engineer Chemistry Telephone Work DPharmacy Mechanical Engineer Mining Engineer Mechanical Draftsman Navigation Assayer Machine Shop Practice Iron and Steel Worker Toolmaker Textile Overseer or Supt. Patternmaker Cotton Manufacturing Civil Engineer DWoolen Manufacturing Surveying and Mapping Agriculture Q Fruit Growing Bridge Engineer Poultry Farming 
Gas Engine Operating Mathematics Radio 

Name 

Address 

A CHANCE TO START 
YOUR OWN BUSINESS 
Either Full Time or Spare Time 
AS OUR REPRESENTATIVE 
Making Metal Toys and Novelties, a 
new industry in America, offers you 
great opportunity for Big Profits. 
Demand exceeds supply for Toy 
Soldiers, Animals, 5c. and 10e. 

Store Specialties, Ash Trays, Auto Radiator Ornaments. etc. 
We co-operate with you in selling goods you make, also buy 
them from you. Small investment puts you on Road to Suc- 
cess. WE FURNISH COMPLETE OUTFITS AND 
START YOU IN WELL- PAYING BUSINESS. Absolutely 
NO experience necessary and no special place needed. A 
chance of a lifetime for man with small capital. ACT AT 
ONCEif you want to handleBig Wholesale orders now being 
placed, 

W 
information. 

METAL CAST PRODUCTS CO 
Dept. E, 1696 Boston Road New York 

Wonderful, new device,` guides your hand; corrects your writing in few days. Big improvement in three 
hourg, No failures. Comr,lete outline FREE. 
Perfect Penmanship Inst. Dept. 44, St. Louis, Mo. 

VALVE TESTER 
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The above illustration shows a sude and an 
end view of the device for testing valves 

for warpage. 

A valve tester can be made from a block 
of wood and two pieces of angle iron which 
form V blocks. To test the valve, hold a 
piece of chalk against the stem and rotate 
slowly. A mark will be left on the high 
side of the stem. -C. T. Schaefer. 

ELECTRIC HAMMER 

Above we see the new electric hammer in use. 

A new product which will lessen the labors 
of the mechanic, is an electric hammer 
which strikes hard blows at the rate of 
2,300 per minute. It will drill through con- 
crete and brick, chip steel and drive punch- 

A photograph of the electric hammer is 
shown here. 

ing tools. It weighs only 15/ lbs. and has 
an overall length of 18 in. It is equipped 
with a pistol grip and trigger switch. A 
heavy coil spring absorbs the shock of the 
reciprocating mechanism at the end of the 
stroke. Name of manufactierer upon re- 
quest. 

SCALE SLIDER 

The above illustration shows two of the new 
metal scale sliders which save time in meas- 

uring. 

The time required in making a number of 
measurements can be greatly reduced by em- 
poying scale sliders such as those shown 
above. These are made of metal and are 
fitted with set screws for holding them in 
any desired position. They can be slid along 
the scale, whether it be of metal or wood, 
and will save much time when measuring 
articles of a similar size. Name of manu- 
facturer furnished upon request. 

.carp, it in SCIENCE AND INVENTION. 

AVIATION 
EVERYBODY'S AVIATION 
GUIDE is a complete discourse 
on practical aviation, by MAJOR 
VICTOR W. PAGE, one of the 
leading men in the field. Unlike 
most books of instruction, 
EVERYBODY'S AVIATION 
GUIDE is written in a unique 
question and answer fashion, 
which makes the subject far easier 
to study and a great deal more 
attractive as an instruction 
course. 

This book was recently published and . 

is absolutely up -to -date in every way. 
It has had very favorable criticism 
throughout country -wide aviation cir- 
cles and has been highly recommended 
by all those in a position to pass 
judgment. 

We list here the contents in order that 
you may see for yourself how com- 
pletely the field of Aviation is covered. 

Contents: 
Early Aeronautic History -First Flying 

Machines -The Atmosphere 
Forms of Aircraft -Airplanes and Air- 

ships - 

Lighter- Than -Air Craft -Balloons and 
Dirigibles 

How An Airplane Flies -Elementary 
Aerodynamics 

Airplane Parts and Their Functions 
Fuselage Forms and Landing Gears 
Wing Arrangement and Construction 
Power Requirements, Engine Types and 

Engine Location 
Aircraft Propellers, Design and Applic 

tion 
Airplane Equilibrium and Control 
Official World and American Air Records 

Price $2.00 

Over 248 pages 
Beautiful red cloth binding -Title in gold 

Replete with illustrations 
WRITE DIRECT TO 

Consrad Company, Inc. 
230 Fifth Ave., New York, N. Y. 

CONSRAD COMPANY, Inc. 
230 Fifth Ave., New York, N. Y. 
Gentlemen: Kindly send me one copy of ydtr 
book, EVERYBODY'S AVIATION GUIDE. 
Enclosed find $2.00. 

Name 

Address 

City State 
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Explosive Concrete Piles 
(Continued from page 397) 

structures, riding in the cars one seems to 
feel a sort of vibration and trembling, as if 
the road was unenduring. 

Putting in pile foundations in such dif- 
ficult soil is a slow affair, requires much 
time and costs much money. Within a re- 
cent period a better way of carrying out the 
operation has been evolved. In the last dec- 
ades, the development of concrete piling has 
given the desired means to take care of 
swampy soil. 

As good wood is very expensive, concrete 
piling has been used for some time as a mat- 
ter of economy, in which case, if the con- 
crete piles are to be driven by a pile -driver, 
they are provided with steel reinforcement 
and are cast in wooden molds at the place 
where they are to be used. In another process 
a wooden pile, slightly conical, is cased in 
sheet steel and the two are driven down into 
the soil. Then, the wooden core, as it may 
be called, is drawn out after the driving has 
been completed ; the iron casing remains in 
place and is filled with concrete, reinforced, 
or without reinforcement, as the case may be. 

The last described method is the starting 
point for the development of the explosive 
concrete pile. A steel tube, provided at its 
lower end with a heavy steel shoe, receives a 
wooden pile. A driving cap is put on top, 
and the two are driven down into the 
ground. When this has reached a sufficient 
depth, so as to rest upon an adequate sup- 
porting soil, the wooden pile is drawn out 
and then an exploding tube is introduced, 
which carries an electric conducting wire 
and at whose lower end a blasting charge 
with a detonating apparatus is secured. The 
steel tube is then drawn up a little ways and 
the space left empty is filled with liquid con- 
crete which, just above the point for the 
explosion, is reinforced with steel bars. If 
now, the explosive charge is detonated by 
an electric battery, the gas of the explosion 
drives the earth aside and away from the 
place ; theoretically, the action of the charge 
would give a wedge shape or roughly conical 
opening, but in practise, a sort of an ellipsoid 
is produced. As the gases consist principally 
of carbon dioxide, which is quickly dissolved 
by the water in the moist soil, the concrete 
pile is soon sucked down into the somewhat 
vacuous space, and by it is made more se- 
cure than before. The iron reinforcement 
goes down with it. Next, by putting a 
piece of piling on top of the concrete kept 
in place by a sort of sleeve, the density of 
the concrete can be increased by blows of 
the ram. The steel jacket is drawn up and 
the concrete left to set. The pile stands with 
its mushroom -shaped head spread out over 
the soil, and the rammed concrete gives a 
good resistance. Half way up to the surface, 
by a second explosion, a layer of higher re- 
sistance can be formed around the piling, 
which further increases the supporting 
power. The same tubes and wooden cores 
can be used for a number of drivings. All 
that is lost is the steel shoe, which disap- 
pears in the explosion. 

In this way, piles can be driven to carry a 
very great load. For example, five such ex- 
ploding concrete piles can be driven so close 
to one another, that the areas of the ex- 
plosions intersect each other, so that one 
single mass of concrete results by carrying 
out the process, and gives one single flat 
foot, while the upper ends at the surface 
give a wide footing over the building. 

The development of this method has, in a 
short time, brought about a valuable assist- 
ance in the building art. By using explosion 
concrete piles, we are now able to produce 
sub -soil foundations quicker and cheaper 
than before. This way of building insures 
also reliable foundation works in earth 
which is to carry the building, which soil 
formerly we had to regard as weak and un- 

adapted for carrying its load. 
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There are savings 
in both of them ! 

This free book 
will put money in your bank account 
"The money I saved on my used 
car by an hour, spent with this 
free book, `How to Judge a Used 
Car,' has added more than a 
hundred dollars to my bank 
balance !" writes one motorist. 

"How to Judge a Used Car" 
tells what code prices on used 
cars mean -what the speedom- 
eter should tell -how to judge 
a car's actual condition -how to 
avoid "orphans" -how to set 
a fair price on a used car bought 
of a friend, etc. Compiled by 
experts who have spent years 
in buying and selling used cars, 
it contains information never 
before made public. 

And it costs only a 2c stamp! 
This free book explains also 

the famous Studebaker Pledge 
-what it means to your safety 
and satisfaction -how it assures 
you of prices marked in plain 
figures, permitting 5 full days 
tryout and a 30 -day Guarantee 
on Certified Studebakers. 

More than 137,000 motorists 
have profited by the informa- 
tion contained in "How to Judge 
a Used Car." Send for your 
copy TODAY! 

Pledge to the Public on 
Used Car Sales 

1 Every used car is conspicuously marked with 
its price in plain figures, and that price, just as 
the price of our new cars, is rigidly maintained. 

2 All Studebaker automobiles which are sold as 
CERTIFIED CARS have been properly re. 
conditioned, and carry a 30-day guarantee for 
replacement of defective parts and free service 
on adjustments. 

3 Every purchaser of a used car may drive it fon 
five days, and then, if not satisfied for any reason, 
turn it back and apply the money paid as a 
credit on the purchase of any other car in stock 
-new or used. (It is assume that the car 
has not been damaged in the meantime.) 

©1927,The Studebaker Corporation of America 

Where thisPledge is displayed by Studebaker 
dealers, you can buy a used car safely. 

THE STUDEBAKER CORP. OF AMERICA 
Dept. I -63, South Bend, Ind. 

Please send me my copy of your valuable free 
booklet, "How to Judge a Used Car." 
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Street 

City State 
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"I wish I'd known" 
THERE'S always a new experience ahead -something you 
haven't done before and which calls for a decision. 

You become engaged -and immediately you are called 
upon to decide on the purchase of many, many things you 
never bought before. 

You marry -and furniture, draperies, silverware, china, 
talking machines, oil- burners, gas- stoves, automobiles claim 
your dollars and call for your choice. 

A baby comes -and again you face a new experience in 
purchasing clothes and powders and blankets; in buying a 

crib, baby -carriage, foods, toys. 

Next -what school? For the years pass incredibly fast. 
Once more, a new decision. 

Every room in your house requires a choice. Every meal 
served in your dining -room results from your having de- 
cided on what to serve. Every day confronts you with a 
multitude of possibilities from which you must select those 
which make life happier and better, and make the dollars 
go farther. 

How on earth are you going to make those decisions? 
How can you know what you want and what you don't 
want? How can you buy to such advantage that you'll 
seldom, if ever, have occasion to use that futile phrase, "I 
wish I'd bought something else "? 

Read the advertisements -read them carefully. The ad- 
vertisements are an encyclopzedia of news and information 
on the things you want and need. 
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NO SELLING 
Without knocking at back -doors, canvass- 
ing or soliciting yin can earn. $22 a day 
and more, by taking care of deliveries 
to stores, checking up on sales and 
making collections for NEVERUN, the 
new discovery which: prevents runs and 
snags and triples the wear of silk hosiery. 
It's the BIGGEST money maker on the 
market today, because it SAVES every 
woman at least $100 on her silk hosiery 
and undies. No personal selling. No ex- 
perience, but intelligence and reliability 
required, I want men and women able to 
develop into independent executives. 
Write immediately. Territories going fast. 
QUINOY CO., 824 Quincy B1dg.,CHICAGO 

Pays 
$22La 

a 
Day 

BEA RAILWAYTRAFFIC INSPECTOR 
Do you want to cam -a real salary? 
You can earn as high as 5250 per mo. 
salary, stead ly in uncrowded profession 
of Railway Trame Inspection. We train 
you in 3 months spare time home study, 
and upon completion- assist you to posi- 
tion paying at least $150 per me. or re- 
fund tuition. You'll be practically your 
own boss -see new faces and places each 45 
minute and rise rapidly to 8185, 8250 
permo; Write for free booklet telling of 
fn°d° 

successes f r graduates, and tuition re- 

Certainty. Standá dtB Business in Traintngge a 
Institute, Div. 27, Buffalo, N. Y. 

/l 
, 

12X ' Jill 
EARN UPTOS250.11%thSALARY 

insure your copy reaching you each month. Subscribe to Science and Invention -$2.50 a year. 
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. - 

t lea "n say von saw it in SCIENCE AND INVENTION. 

Sealed Aquarium -A 
Microcosm 

(Continued from page 402) 

satisfactory growth is obtained there is no 
use continuing the experiment, for failure is 
certain. The height of the water in the 
bowl should be marked and any evaporation 
replaced with distilled water (rain water 
will do) to avoid too much increase of 
mineral matter. After plant growth is well 
under way the fish is added. The bowl should 
not be sealed, however, for a period of at 
least two weeks to allow the fish to become 
adapted to its new. surroundings and to 
learn whether these surroundings are going 
to be agreeable to the fish. 

CUTTING THE GLASS BOWL COVER 

WHILE the fish is getting used to his 
new home, you can provide a circular 

piece of glass to cover the bowl. It is not 
difficult for anyone who has even the "slight - 
est acquaintance with a glass cutter. You 
probably can pick up a large enough piece 
of broken window pane. Near the center of 
this fasten a spool with a bit of sealing 
wax. Around the spool loop a piece of wire 
and provide a loop at the other end to hold 
the glass cutter. When you have adjusted 
this loop to the right length, lay off a circle 
on your glass, pressing the little cutting 
wheel firmly to the glass. The circle will 
not usually break out, so with a ruler for 
guide, cut a number of straight lines clear 
across the glass and just touching the circle. 
Then place one of these lines along the 
edge of a board and tap the projecting glass, 
along its entire length, several times with a 
pencil or light stick. If you are successful, 
the glass will break after several smart 
taps, cleanly along the line. In this way, 
break away the glass along each line you 
have cut. Then, using the notches in the 
glass cutter, carefully chip away the cor- 
ners, working gradually in to the circle, 
until the cover will fit fairly close to the 
top of your aquarium. The job may be 
somewhat rough, but sealing wax will hide 
a multitude of jagged edges if they are not 
too large. 

You are now ready to fasten the lid on 
with sealing wax. This requires a good 
deal of care. The glass needs to be warm 
for the sealing wax to adhere well. I 
warm the top of the bowl with the flame of 
a Bunsen burner or an alcohol lamp, keep- 
ing the flame constantly moving, and tak- 
ing care not to heat the glass too much. 
I always stop when I get the glass moder- 
ately warm. Then melt the sealing wax 
with the flame and distribute it along the 
edge of the cover and the top of the bowl. 
A hot case knife can be used to spread the 
wax and to melt- it into the crack between 
the cover and the top of the bowl, but I 
find a better tool for this purpose is an elec- 
tric soldering iron.- It will furnish plenty 
of heat to spread the wax evenly, at the 
same time transmitting enough to the glass 
to cause the _wax to adhere firmly. - - 

If you have carried out these operations 
successfully, you have an aquarium as beau - 
tiful as any and far more interesting than 
the ordinary fish bowl. And you will be 
able to observe an interesting experiment, 
illustrating the interdependence of the dif- 
ferent forms of life, and the continued oper- 
ation of the carbon dioxide and nitrogen 
cycles, without which life, as we know it 
on our planet, could not long exist. 

Finally, the question at the beginning of 
this article is almost invariably followed by 
another : "How long will the fish live sealed 
in that bowl ?" I do not know. I do not 
know how long a gold fish is expected to 
live. But I expect my fish to live to a 
reasonable old age. 
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Heating Your House with 
Atmospheric Air 

(Continued from page 407) 

This air at the 140 °F. utilized by a "heat 
changer," that is to say, a radiator, will heat 
again a current of fresh air coming from 
outdoors. This fresh air reheated, will be 
taken into the apartment by the vitiated air 
(and cooled by the exchange) will be passed 
out into the street. 

To untangle the magic trick, it is only 
necessary to understand what follows: In 
the "heat changer" (which I have defined as 
a "radiator "), the air at 140° F. as long as 
it's compressed is passed through a gov- 
ernor which reduces it to the atmospheric 
pressure, before it goes out into the street. 
Now, this governor involves a loss of heat. 
The loss finally brings the exhausted air to 
the temperature of 13 °F. below zero. 

It appears then that final operation is 
completed by the discharge of a quantity of 
very cold air (- 13 °F.), into the external 
air at 32 °F- which, in Winter is very sim- 
ple. Definitely speaking, it is the air of 
the street which is cold, just as I said, for 

ANNUAL CONSUMPTION PERCENT. 

ó 
N 

-- 
m 
D -- N 
ln 

N 
N 

N J 

V' o 
O O 

O l/' 
is O 

O 

N 
O 
O 
o 

N 

o 
O 

t w 
O tr 
O O 
O o 

The above graph shows the amounts of steam 
and electricity consumed in a period extend- 

ing from 1.902 to 1927. 

the benefit of the interior atmosphere of the 
habitation. 

In the operation which we are going to 
describe, you will never come upon a source 
of heat analogue to an incandescent filament 
constituting a center of high temperature. 
All this goes on within the smallest ther- 
mometer range, recalling exactly the slight 
difference of level which supports the water 
from the bathtub. 

In fact you have transformed a very small 
energy of high degree (the electricity from 
your circuit) into a great quantity of energy 
of lower grade (the temperature represent- 
ing that of your apartment). 

This is not done except by a vigorous 
appeal to theoretical science. 

PRACTICAL APPLICATION OF AIR 
COMPRESSION "HEATER" 

PRACTICAL 
application as is always the 

case, is strewn with difficulties, and what 
is interesting, is the fact that an engineer 
had decided that the moment had come to 
realize a theoretical thing as interesting as 
this, and which has lain dormant for three - 
quarters of a century. 

We have to construct a machine whose 
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Where the Bell System's 
profit goes 
An Advertisement of the 

American Telephone and Telegraph Company 

THERE is in effect but one 
profit paid by the Bell Tele- 
phone System. This profit is 

not large, for it is the policy 
of the Bell System to furnish a con- 
stantly improving telephone service 
at the least cost to the public. 

The treasury of the American Tele- 
phdne and Telegraph Company re- 
ceives dividends from the stock of 
the operating companies. It receives 
a payment from the operating com- 
panies for research, engineering and 
staff work. It receives dividends from 
the Western Electric Company - 
makers of supplies for the Bell Sys- 
tern-and income from long distance 
operations. 

1_ 

Only one profit is taken 
from this money in the Amer- 
ican Telephone and Telegraph 
Company's treasury. That is 

the regular dividend to its stock- 
holders -now more than 42o,oOO 
in number -which it has never 
missed paying since its incorporation 
in 1885. 

Money beyond regular dividend 
requirements and a surplus for 
financial stability is used to give more 
and better telephone service to the 
public. This is fundamental in the 
policy of the company. 

The Bell System accepts its respon- 
sibility to provide a nation -wide tele- 
phone service as a public trust. 

-j 

AUTOMATIC 

ZIP -ZIP Shooter 
We Believe that every boy ought 

o train the eye and mind. 
We Believe that every boy ought 

to be a good shot. 
We Believe that every boy ought 

to be happy. 
We Believe that every boy ought to 

own a Zip -Zip Shooter, which is scien- 
tifically and practically made. See your 
dealer, boys; if he hap- 
pens not to have them, 
order from us. Zip -Zip 
Shooter, 35c , or 3 for 
$1.00. beraifLt 

RUBBER CO., Columbia, S. C. 

Foreign Work 1 
Like to Travel -Does nomentic,Wealthy South Amer. tel you? Unusual portmitlee for young mon, 

American 
BÌGIPAY. Writ ffoar wee Ìßt mmshed. -. - SOUTH AMERICAN SERVICE BUREAU 

34600 Alma. Avemw .i Detroit, Michigan 

Please S0ÿ ÿ0Z6 Sad' it in SCIENCE AND INVENTION. 

UKELELE Ou?F'T 
zoo ONG. 
& FREE LEJJONY 

LEARN TO PLAY this 
ukeleleinFIVE MINUTES 
with our easy instruction 
course. Then go right 
through the 200 popular 
songs we furnish free. 
This ukelele has a pleasing. 
jazzy tone and is well made. 
Great fun at parties, at the 
beach, at picnics. Easy to 
carry about with you, and 
it's always welcome no mat- 
ter where you carry it. lias 
Patent NON -SLIP PEGS 
and long -life colored strings. 
SEND NO MONEY. PAY POSTMAN 

$2 78, PLUS 22e. POSTAGE, 
MELODIE MUSIC STUDIOS 

2821 Berteau Ave., Dept. SIB, Chicago, Ill. 
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BANK 
$150 to $300 

More Each Month 
Easily earned from HB 8 -Hour Battery Service -with practically NO INVESTMENT on your part. 
Charging batteries in 3y the time required by other shops 
brings you the business. Costs less to operate, making you 
more net profit on each battery. Requires no special exper- 
ience and PAYS FOR ITSELF on 
easy monthly payments WITH A 
PROFIT BESIDES. 

Costs Only $16 Monthly 
Comes on 30 Days' Trial 
For full information, without obliga- 
tion, check No. 1 in the coupon below. 

Complete Automotive Electrical 
Service is also a Big Money- 
maker with an HB Universal 
Test Bench in your shop. ONLY 
$20 MONTHLY brings you ad- 
vantages previously to be had 
only with equipment costing 
$100 to $150 more. 

Get five men's profits for one man's 
work with an HB Portable Paint Spray. 
The wonderful new paint method you 
read so much about. Paint automo- 
biles, houses, barns, garages, furniture, 
etc. Inexperienced men doing better 
work than old -time brush painters. 

<.:m 

Better air service than the other fellows will bring more customers to any Automotive 
Shop. HB Upright, Beltless, Twin Automatic 
Air Service now available for as low as $11 
monthly. 

Any HB Equipment may be had on 30 Days' 
Trial -and on easy monthly terms that let it 
pay for itself with a handsome profit besides. 
Investigate now. Mail the coupon below. 

HOBART HB BROTHERS 
Siccessful pwru tatturen -since 1893 --' 

BOX S98 TROY, OHIO 
Tear Off Coupon and Mail Today 

HOBART BROTHERS CO. 
Box S98, Troy, Ohio. 

Send me complete information on the items I've checked 
with your 30 -day trial offer, easy payment terms, and in- 
formation on how HB equipment will increasemy earnings. 

I. One Day Battery Service Profits 
2. Electrical Test Bench Opportunities 
3. Portable Paint Spray Business 
4. Better Automatic Air Compressor 

Name 

Address 

PARKS 
WQQDWORKINS MACHINES 

Cabinet 
Shop 
Special 
No. 10 

with Motor 
You ought to have this 
handy Parks in your shop. 
Compact, completemichine 
designed like a big produc- 
tion outfit at one -fifth the cost. Fits in a corner of your basement. Does any kind of cabinet and joinery work. 

Write for circular 
THE PARKS WOODWORKING MACHINE CO. 

1553 Knowlton Street, Cincinnati, Ohio 
Canadian Factory: 208 Notre Dame East, Montreal 
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internal friction will not absorb the greater 
part of the energy to be utilized. Without 
entering into a discussion of the diagrams, 
which would not be of much use here, the 
reader will understand that the solution is 
inconsistent, with the least technical error. 
For those initiated, I will say that the cycle 
represented by the compression and the re- 
lease to which the heating and cooling of 
the mass of air in motion, must correspond 
as far as possible to the famous "reversible 
cycle" described by Sadi Carnot for his ideal 
engine. 

Compressions which Mr. Lebre gives the 
air in his machine (of which he has devised 
several models working on differently ar- 
ranged cycles) hardly equals 500 grams per 
square centimeter (7,100 lbs. per sq. inch). 
This compression carried out adiabatically 
(that is to say, at so rapid a rate that the 
heat developed is not lost by conduction 
through the walls of the apparatus) brings 
the air up from a temperature of 60 °F. or 
68 °F. to that of 122 °F. or 140 °F. if we 
utilize a "liquifiable fluid" as is done for 
example in the artificial ice stations for 
"pumping out" the heat contained in the 
water and freeze the latter (the reader 
will at once understand the analogy between 
the two problems), but will have to picture 
machines working between ten and twenty 
kilograms (22 and 44 pounds) of pres- 
sure. This would be impracticable in a 
private house and the efficiency would be 
eight to ten times more feeble, and there- 
fore would be of no interest. 

All the technical effort of Mr. Lebre has 
been devoted to the production of combined 
rotary compressor -exhaustors (which, if re- 
versed, would become exhauster- compres- 
sors), in which the air is acted on with the 
minimum of economical friction (from the 
elements of the machine) and the minimum 
of viscous friction (in the air). 

We give here two examples of these ap- 
paratus, each of which acts in its own dif- 
ferent way : the first expels the vitiated air 
of this apartment, replacing it by heated air 
taken from out of doors ; the second is for 
people who prefer to ventilate by their win- 
dows ; in this case, the apparatus insures the 
circulation of the air of the apartment in a 
closed cycle, in the course of which it is 
heated. The effect produced is like that 
of ordinary radiators. 

It's not necessary to add that the first of 
the two conceptions is the more hygienic. 

The third system carried out by Mr. Lehre 
is what we may call a compound system 
composed of the first cycle with the second. 
In the first case (compressor- exhauster), 
the air is compressed above the atmospheric 
pressure and then rarefied to the same 
amount. In the second (exhauster-compres- 
sor), air is taken at atmospheric pressure, is 
rarefied and then brought back by compres- 
sion to the atmospheric pressure. We must 
imagine that these two cycles may be placed 
in series in one machine. 

With all this before us, it will be asked 
what system has been applied? 

A fourth one, which I am not permitted 
to describe until its production is brought 
to the manufacturing scale and to which end 
the inventor is now working. A new ma- 
chine takes, as its ideal, Carnot's engine ; 

that is to say, a reversible engine where the 
work is accomplished between minimum 
difference of pressure working by gradua- 
tion. The compressed air is expanded, re- 
compressed, re- expanded by degrees, each 
as small as possible. The process is that 
of a person going upstairs first three steps 
of the stairway, then going ,down two, then 
going up three, then going down two, etc., 
in this way, he will come to the top with 
a great deal of fatigue. But in thermo- 
dynamics this curious progress gives maxi- 
mum efficiency. 

ANTICIPATED EFFICIENCY 
P RACTICAL tests give good results. The 
I. machine will be practical: the kilowatt - 
hour working with Kdry air) would give 
Please say you Saw 1t in SCIENCE AND INVENTION. 
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RADIO 
NEWS 

THESE 
SPECIAL SECTIONS 
, FOR EVERY FAN 

Besides the latest set construction articles 
and editorial matter covering each new 
development, there are many sections that 
make RADIO NEWS especially attractive 

to all radio enthusiasts. 

THE LISTENER. SPEAKS 
This section belongs to the readers of RADIO 
NEWS. Its purpose is to provide a common 
"stamping ground" for the views of the radio 
dublic. Here the readers discuss among them- 
selves all questions of interest to radio. 

BROADCASTATICS 
A page devoted to humor of purely radio interest. 
All contributions published are paid for at the 
rate of $1.00. There is many a hearty laugh in 
each issue. 

TELEVISION 
A section in which the latest developments of 
television are reviewed each month. This com- 
paratively new industry is fast gaining popu- 
larity. It opens a new field for experimenting 
to our friend, the "fan." 

WHAT'S NEW IN RADIO 
Wherein all new radio apparatus is fully 
described and its use explained. This section 
is especially valuable to set builders. 

THE RADIO BEGINNER 
As its name, signifies, this section is devoted 
to the radio beginner. All the elementary 
principles of radio are discussed and full con- structional data for the simpler sets given. 
Full-sized blue prints of the circuits treated 
are FREE. 

RADIO WRINKLES 
This department contains many suggestions 
helpful to the radio enthusiasts. Each con- tribution published entitles the author to a year's subscription to RADIO NEWS or, in 
cases where he is already a subscriber, a year's subscription to either SCIENCE AND INVEN- 
TION or AMAZING STORIES. 

RADIOTICS 
A humorous page of misprints contributed by our readers. For each one published $1.00 will 
be paid, provided that the actual article in which 
the misprint occurs is enclosed with a few 
humorous words from the reader. 

RADIO NEWS LABORATORIES 
In this section all apparatus awarded the RA- 
DIO NEWS LABORATORY CERTIFICATE OF MERIT in the month past is listed, and a technical description given of its purpose and characteristics. 

I WANT TO KNOW 
This department is conducted by Mr. C. W. Palmer. Its purpose is to answer the difficulties 
of our readers. The value in which the "fans" 
hold this section can be better realized when 
one considers that there are over 5,000 letters received from readers each month. Naturally 
only the more important ones are printed in 
RADIO NEWS. 

Do not neglect to obtain your copy of 
RADIO NEWS. Each issue over 100 pages. 

Fully illustrated -large magazine size. 

THE 25 COPY 

[ AT ALL NEWSSTANDS OR WRITE DIRECT 

EXPERIMENTER PUBLISHING CO., INC. 
230 FIFTH AVENUE - - NEW YORK, N. Y. 
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4,000 calories -and more, if, as is always 
the case, the air operted on, contains water 
vapor or humidity. Under the best condi- 
tions, the thermic energy recovered, should 
equal 50% of the energy represented by the 
coal in the central station. To put it other- 
wise, 100 kilograms of coal consumed in 
the central station by theoretic combustion 
would give, if there was no waste, as much 
heat as 50 kilograms of anthracite would be 
in your own apartment. This efficiency is 
about that of the furnaces in private houses 
as at present operated. The advantage of 

this system is in the convenience of electric 
distribution, the regulation being the work 
of the central stations and energy will be 
taken during the hours of least consumption 
and finally because electricity can be pro- 
duced by inferior fuels and even from white 
coal, which means the power of water falls. 

Thanks to electricity, Lord Kelvin's mir- 
acle seems to be attainable. 

COOL AIR FOR THE RESIDENCE 

ET us add that the mechanism described 
is reversible. Suppose the cold air 

produced is sent into your apartment and 
the warm air out into the street and you 
will realize how central station heating can, 
as is desirable, yield its place in summer to 
the cooling of your habitation from the same 
central station. 

An evident moral is to be found in all 
this. Let us develop to the extreme the 
proper use of coal. That is to say, its dis- 
tillation, delivering the gas for private con- 
sumption.* The coke and excess of gas for 
electric central stations with oil, tar and 
ammonia, would have a destination more 
logical than the furnace grate. The intensi- 
fication of production and the use of elec- 
tricity is at the base of all economic prog- 
ress.- Jean Labadie in La Science et la Vie. 

,, The consumption of gas for heating in smaller 
central stations could also be investigated. Let 
us add that the thermic motor, used according to 
Kelvin's paradox, furnishes, according to the 
calculations of Mr. Lehre, a high efficiency of 
heating. A gas engine could furnish twice the 
calories represented by the gas which it consumes. 

MODEL DEPARTMENT 
BLUEPRINTS 

Correct -Easy to Follow 
1 -2 Horizontal Steam En- 

gine details set $1.00 
3-4 Boiler construction for 

above set $1.00 
5 880 Ton Bark 50c 

6-7 Twin. Cylinder Steam 
Engine and Boiler .set $1.00 

8-9 Gasoline Fired Loco- 
motive set $2.00 

10 -11 U. S. B. Constitution, 
"Old Ironsides" set $1.00 

12 13th Century Man -of- 
War 50e 

13 -14 Chinese Junk .. ..set 50e 
15 -16 Electrically d r i v en 

Automobile set $1.00 
17 -18 How to Build a Re- 

flecting Telescope . . $1.00 
19 Roman Ballista 50e 

20 -21 Simple Steam Engine, 
set 50e 

22 "Santa Maria," complete 50e 
23 -24 Model U. S. S. Ports- 

mouth set $1.00 
25 Building a Model Tug - 

boat Soc 
26 Twin Cylinder Marine 

Engine 50e 
27 -31 U. S. S. Truxton $2.00 
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Make Your Radio 
jjp C1ear as a Bell's' 

Zvith Marvelous New 
GROUND A4ERThLJ 

SUB- AERIAL ENDORSED BY EXPERTS 
May 8th, 1928. 

"I am very glad to state that after testing 
many Aerials in my Laboratory I find your 
Sub -Aerial is the best for clarity of tone and 
elimination of static, also for greater volume 
and selectivity. 

Your Sub -Aerial will fill a long -felt want 
among the Radio Fans." -A. B. JOHNSON, Radio Engineer, 

Get Amazing Distance 
Greater Volume and Finer 
Selectivity without Distortion 

Why go on listening to terrible static and other maddening outside 
noises? Now you can get the real music your present Radio is capable 
of giving, by hooking your set on to the clear, practically static -free 
ground waves with Sub -Aerial. The air is always full of static and 
your overhead aerial picks it up and brings it to your speaker. So 
why stay in the air -when you can use the whole earth as a static and 
noise filter with Sub -Aerial? 

LOW ORIGINAL COST -NO UPKEEP COST 
SUB- AERIAL costs no more than an overhead or loop aerial and less 
than many. It's first cost is the only one. SUB- AERIAL is permanent. 
No trouble -no hard work, or risking your neck on roofs. 

TRY IT FREE! We knew so well the surprising results you'll get 
that we'll let you put in a Sub -Aerial entirely at our 

Risk. You be the Judge. Don't take down your overhead Atrial. Pick a 
summer night when static and noise interference on your old Aerial are "Just 
Terrible." If Sub -Aerial doesn't Sell Itself to' You Right Then on Performance - 
you needn't pay us a cent. Send for 'all the Dope on Sub -Aerial." You'll 
be surprised. Do it NOW. 

25 -YEAR GUARANTEE 

UNDERGROUND AERIAL SYSTEMS 
St. Clair Bldg., Dept. 863 -M.S., 

Cor. St. Clair and Erie Sts., Chicago, Ill. 

Ground Out 
Static with 

su M[RiAL Can be installed 
in a few minutes 

UNDERGROUND AERIAL SYSTEMS, Dept. 863 -M.S. St. Clair Bldg., cor. St. Clair and Erle Sts., Chicago, Ill. 
Send me complete information on Sub -Aerial, Proof and Free 

No obligation. 
Trial Offer 

Name 

Address. 

City -ttte 
'Ma MK Sall 

SQUAB g BOOK FREE 
Breed squabs and make money. Sold by millions: 

Write at once for free 90 -page book beautifully 
printed in colors telling how to do it. You, 

will be surprised. PLYMOUTH ROCK SQUAB CO. 
506 H St., Melrose Highlands, Mass. 

Your n 
Cards Stationery, Circulars, Paper, age, Labels, 
etc. Save m . Print for Others, Big Profits. 
Easy with printed rules sent. Complete outfits $8.85, 
Job press $11, rotary $199. Write for catalog presses type etc. The KELSEY Co., P.47, Meriden, Conn. 

TRAVEL FOR "UNCLE SAM" 
Railway 

Postal Clerk 
$158 TO $225 MONTH 

Steady Work -No Layoffs-Paid Vacations. 
Travel -See Your Country 

Many U. S. Government Jobs Open to Women 
Common Education Usually Sufficient 

O 

Mail Coupon Before You Lose It of 01 of of - ®1 ® ®B® sii - no 
FRANKLIN INSTITUTE, Dept. G179 

ROCHESTER, N. Y. 
Sirs: Rush to me, without charge, copy of your 32 -page 
book, "How to Get U. S. Government Jobs," with sample 
coaching, lists of positions obtainable, and full particulars I telling how to get them. 

IName 
l Address...... 

Please say you saw it in SCIENCE AND INVENTION. 
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T ELE V1.ArION 
/Zayaxíne fir e_Experimentiny kin 

"TELEVISION" is a magazine pledged to further the art 
of the infant industry for which it is named, and to supply 
the "fans" with the latest information and develop- 

ments in this fast - growing field. Television, as a 
science, occupies the same position today as radio 
did ten years ago. Like the radio fans of years 

back, enthusiasts of this new field have had to 
fight for whatever meager knowledge they 
have been able to obtain. This maga- 
zine, then, comes as manna to the in- 

information- hungry fan. It is our 
purpose to keep these enthusiasts 

constantly informed, through 
"TELEVISION," of each 
new development. The 

second issue of "TELE- 
VISION" is now on 

the newsstands. 
You will find be- 

low a partial 
list of its in- 

teresting 
con - 

tents 

In the Television field there 
are all of the thrills that the 
radio fan knows so well. Get 
on the band wagon with your 
fellow enthusiasts. Be the 
first in your neighborhood to 
own a television set. Obtain a 
copy of "TELEVISION "; 
it will show you how to build 
a real Television receiver. 

The first Television maga- 
zine was published by the 
EXPERIMENTER PUB- 
LISHING COMPANYabout 
a year ago. Over 50,000 
copies of this magazine, 
"TELEVISION," have since 
been sold. This, alone, is 
sure proof of the popularity 
of this interesting new art. 

Partial List of Contents 
New Jenkins Radio Movies 
New Belin Photo Transmitter 
Vacuum Cameras to Speed Up Television 
Infra -Red "Eye" Sees at Night 
Valensi Television 
Connection of Photo -Electric Cell 

AT ALL 
NEWSSTANDS 

Practical Demonstrations Scheduled for Station WRNY 
Campbell Swinton Television System 
Quartz Crystals Synchronize Television Sets 
Baird Optical Lever Increases Speed 
Recording Pictures with Air Jet 
How to Build a Radio Photo Recorder 

and many other articles of equal interest 

THE2 5CCOPY OR WRITE 
DIRECT 

EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Ave., New York, N. Y. 

EXPERIMENTER PUBLISHING COMPANY, INC. 
230 Fifth Avenue, New York, N. Y. 

Gentlemen: Please forward to me a copy of TELEVISION. Enclosed find 25 cents. 

Name 

Address City State 

Please say you saw it to SCIENCE AND INVENTION. 

Motor Hints 
Conducted by GEORGE A. LITERS 

(Continued from page 414) 

The chief concern the owner should have 
is that of methods to prevent the headlights 
getting out of adjustment. 

The reason for this is usually due to the 
vibration of the lamps, which shifts the 
lamp on the bracket, the reflector in the 
lamp and the adjusting means. 

Illustrated in the attached sketch are the 
means to prevent this vibration, which latter 
results in the lamps losing adjustment every 
few weeks. 

A diagonal brace, of the type, shown, was 
acjopted to especial advantage by one owner 
to prevent vibration, which feature has ad- 
vantages that others can easily obtain. This 
is made from a bar or iron strap. It is se- 
cured at the ends by the radiator splash 
shield bolts on the spring horns. A center 
bolt on the cross bar completes the instal- 
lation. 

Not only the brace, but the support bolts 

for the lamps, must be solidly tight. The 
rim in front of the glass should be screwed 
or fastened with the means provided to pre- 
vent shake. The gasket under the glass must 
be in place to hold the glass. Finally, the 
adjusting screw should be a good tight fit in 
the lamp socket fastener. If the threads on 
the screw are worn or stripped replace it 
with a perfect one. 

With these means, lamps once adjusted can 
be expected to remain so for a long period. 

Above -1, screen filter; 2, direction of oil 
flow; 3, oil pump; 4, metal discs; 5, metal 
washers; 6, holes for screws; 7, 

discs; 
mesh . 

screen wire; 8, fine mesh. 

MAKING A SIMPLE SCREEN 
FILTER FOR ENGINE OIL 

At this season, when the car is most used, 
more attention should be given to changing 
of engine oil. High speeds result in the for- 
mation of hard -crusted oil under the piston 
heads, which flakes off and mixes with the 
oil. The cutting and wearing action of this 
burnt oil can only do the engine damage 
beyond repair, making some filtering means 
highly desirable. 

For the mechanically inclined owner, a 

www.americanradiohistory.com

www.americanradiohistory.com


Science and Invention for September, 1928 

simple filter is shown in the attached sketch, 
which can be added advantageously as a 
safeguard for the engine. This idea was 
worked out in practice by one motorist, and 
the accumulations in the filter was evidence 
of its effectiveness. 

The filter consists of three washer- shaped 
spacing discs, two end discs, two oil pipe 
connections and two fine mesh brass filter 
screens. 

These parts are assembled, using heavy 
paper gaskets between the discs. 

The filter was about four inches, outside 
diameter. The plates were about one -quarter 
inch thick. 

The filter should be installed between the 
pump and the outlet pipe into the engine. 
To clean, the screws are readily removed 
and the discs are broken down. 

EXPOSES of 
SCIENTIFIC 
SWINDLES 
appear often in 

Science and Invention 
If you know of some hocus -pocus 
scheme being used to swindle the 
public -write the Editor about it. 

LIGHTNING FROM CLEAR SKY 
On July 2, 1927, Stanley Lukens, a forest 

ranger, was supervising the opening of the 
Gold Peak lookout on the Missoula National 
Forest. While. Lukens and his assistant were 
setting up the fire -finder they aimed the 
alidade at various prominent topographic, 
features to check the orientation of the map. 
As they were making one of these test ob- 
servations toward a point southeast of Gold 
Peak both men saw a flash of lightning 
strike the ground almost on their line of 
alidade sight, and about 15 miles from them. 
This flash was followed by four others 
within the next few minutes. The first strike 
started a forest fire, the others did not. The 
phenomenon was most peculiar because all of 
these strikes descended almost vertically, ap- 
parently out of a blue sky, the nearest clouds 
being about 15 and 25 miles, respectively, 
from the area struck. 

Both Lukens and the lookout, a Mr. 
Wertz, were greatly impressed by this con- 
dition because their general impression was 
that at that time, 2:30 p. m., the sky was 
practically clear. A small thunderstorm had 
passed over Gold Peak between 7:50 and 
8 :15 a. ni. that day, then the sky had cleared. 
Mr. Lukens remembers, however, that at the 
time of these "bolts from the blue," there 
were two small cumulo- nimbus clouds south 
and southwest, 30 to 40 miles from Gold 
Peak. These lightning bolts, all of which 
struck within a small area not over half a 
mile in diameter, appeared to descend almost 
vertically, and they were not between the 
two clouds, but in a northeasterly direction 
and over 15 miles from them. 

No thunder was heard from these flashes, 
and no further bolts were seen. About half 
an hour after these strikes the clouds which 
had been south of Gold Peak passed over the 
struck area and delivered sufficient rain to 
extinguish the fire, which had been smoking 
appreciably. This cloud is reported by Mr. 
Lukens to have been about one to one and a 
half miles long by one -half to three- quarters 
of a mile wide, and was of the cumulus 
type. -H. F. Gisborne, in U. S. Monthly 
Weather Review. 
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ACTUAL 
EXPERIENCE 

PRACTICAL 
LESSONS 

BOVE is pictured a corner of one 
of our two seven -story buildings. 

Here, actual work is accomplished and 
practical experience is gained -plus a 
thorough course in electrical theory, 
under highly competent instructors 
who are themselves, Electrical Experts. 
New York Electrical School -this is 
a school noted throughout the world 
for its extensively equipped, modern 
shops, and for the high standard 
of electrical men released each year. 
The thousands who graduate are 
eagerly placed by the big electrical 
companies who recognize the real 
value of men trained by the New 
York Electrical School. 

ACTUAL EXPERIENCE 
PRACTICAL LESSONS 

THOROUGH KNOWLEDGE 

Write today for the 48 -page booklet 

giving full information about the 
N. Y. E. S. Course and showing pic- 
tures of the equipment available for 
your personal use in our two seven - 
story buildings. IT IS ABSOLUTELY 
FREE TO YOU. 

The New York Electrical School 
29 W. 17th St., New York 

Established 1902 

MAIL TODAY 

The New York Electrical School 
29 W. 17th Street, New York 

Please send me FREE your 48 -page booklet, 
It is understood that this request puts me under 
no obligation. 

Name 

Address 

Town State 

500 TRICKS -10C. 
BE POPULAR -LEARN TO ENTERTAIN 
Amaze and mystify your friends. Earn Money 
at Clubs and Parties. It's easy. No skill 
required. Our copyrighted book, "Fun- 
Magic-Mystery" tells how and explains 
many tricks you can do. Also catalogs over 
500 Mystifying Tricks - Illusions - Jokes - 
Puzzles- Books -European Novelties, at Re- 
duced Prices. New 1928 Edition, profusely 
Illustrated,Prsent postpaid, only 10e. 
LYLE DOUGLAS, Station A -3, DALLAS, TEX. 

PROMPT SERVICE -LOW PRICES 

"Don't Envy the Plumber` 
BE ONE 

$11.00- $16.00 PER DAY and work EVERY day, is 
the Plumber's wage. 

Every skilled workman will tell you that Plumbers have 
the best of it. WINTER and SUMMER the Plumber 
is busy at -top wages. No skilled Plumber Is ever out 
of a job -compare his opportunities with any trade, plus 
the opportunities of having your own shop. 
We teach you Plumbing with TOOLS (not books) under 
Licensed Master PLUMBERS in one of the finest 
equipped schools in America. We make you a Plumber, 
every branch is taught thoroughly-Lead Work -Blue 
Print for plan reading -all other tricks. 

LEARN IN 8 TO 12 WEEKS ithout p evious 

If you are making less than $60.00 a week: you owe it 
to yeurseif to investigate. Get FREE catalog that tells 
in pictures and words how we teach this trade. Special 
dates now. 

UNIVERSAL PLUMBING SCHOOL 
2057 Troost Ave. KANSAS CITY, MO.J 

Insure your copy reaching you each month. Subscribe to Science and Invention -$2.50 a year. 
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 
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ransmission of Photo's by Radio 

ANSMISSION OF PHOTOGRAPHS 
BY RADIO-Various methods have 
been devised and are now in use for 
the transmission of photographs by 
radio. Among these may be mentioned 
the systems of Belin (q.v.), Baird, and 
Jenkins. The principles underlying 
the Jenkins system are explained 
under the heading of Television: 
Using the system developed by Capt. 
R. H. Ranger, photographs were 
transmitted by radio from Honolulu 
to,New York, a distance of 5,136 miles. 
Recently commercial picture trans- 
mission service has been inaugurated 
between New York and London using 
the Ranger apparatus, Two distinct 

ethods have been applied for analyz- 
ing the picture in the process of trans- 

the electron flòw constitutes a dis- 
charge& circuit, so that the grid be- 
comes less negative. The first ampli- 
fying tube is a direct current potential 
amplifier, and is resistance c6upled. 
The grid and plate connections of the 
amplifier are connected across a con- 
denser which becomes discharged with 
the fall in the grid to plate resistance 
of the valve brought about by the grid 
potential fluctuations. A charging cir- 
cuit is connected to the condenser and 
is controlled by a valve, the grid cir- 
cuit of which operates by variations 
of the potential across the condenser. 
The charging current is fed through, 
the plate circuit of this valve, in which 
a relay is connected, which working 
through other mechanical relays in 

A pencil of light traverses the picture -which is attached to the glass drums and is analyzed by a 
slow rotating action as well as a backwards and forwards movement of the carrier. 

mission. One arrangement Censists of 
roducing an image as a non- conduct- 

deposit upon a metal foil which is 
versed by a stylus, while the other 
thod makes use of an opaque image 
osited upon a transparent film 

iich is traversed by 'a beam of light, 
le light interruptions being recorded 
y a light sensitive cell. The Ranger 
/stem makes use of this latter method. 
she image isp toy ! rded 
upon a cel 

eco 

cascades, controls the radio trans- 
mitter. Wave trains from the trans - 
mitting, station after detection and. 
amplification, are applied to the pic. 
ture recorder. The recording mechan- 
ism, iii order that it may be sensitive 
to exceedingly small currents, com- 
prises,: a §mall moving coil, in a mag- 
netic, field created by three electromag- 
nets. The coil of wire, in moving in 
the field, as the received fluctuations 

S.Gernsback' 
Radio 

Encyclopedia 
A facsimile of a portion of a page from S. 
GernsSa'c's Radio Encyclopedia is reproduced 
herewith. A glance at the thorough manner in 
which etch item is treated cannot fail to instill a 
true appreciation of the value of the remarkable 
book. S. Gernsback's Radio Encyclopedia is 
the first ever published. It is not a dictionary. 
It covers every possible phase of radio. Every 
circuit, each piece of apparatus, all the leading 
characters of the industry, broadcasting, re- 
ceiving, television, telephoto, everything con- 
nected even in the slightest way with the growth 
of radio or its kindred sciences, is most authen- 
tically explained. There are over 1930 separate 
definitions, 549 illustrations, a complete cross 
index, and many other special features. 
S. Gernsback's Radio Encyclopedia comes in 
two beautiful bindings, large 9 x 12 in. size. 

Cut here COUPON Cut here 

Beautiful Limp Suede Edition (de luxe) $5.00 
Keratol- Leather Stiff Binding $2.00 

Write your name and address in the margin 
below, mark which binding you prefer, and 
the book will be sent to you C. O. D. plus 

postage. 

S. GERNSBACK 
230 FIFTH AVE. NEW YORK, N. Y. 

r.. _ ICL 

recording mechanism of fhe receiver. .Tin 
which a reeving co 

applié through its windings, 
ates a stylus while travelling 
ss the surface of the paper. The 
us traverses the paper in perfect . 
chrony with the carriage of the 
nsmitter, the paper being_ lifted 

Wood Turning for the 
Amateur 

By H. L. WEATHERBY 

(Continued from page 426) 

Smoothing face with skew chisel. 

ners have been removed, the rest may be 
turned parallel to the bed of the lathe, and 
the tools used as in spindle work, not only 
for roughing off but for smoothing as well. 

To smooth the face, leave the rest as in 
the last named position, and with the large 
skew held flat on the rest and the point of 
the chisel pointing toward the center, push 
the tool across the face of the wood, taking 
a small cut at a time. Roughing may be 
done on this face, using a gouge, by placing 
the rest crossways of the bed and cutting as 
in the other gouge cuts. 

In the first exercise, that of cutting shoul- 
ders, the shoulders should be roughed out 
with the %" gouge and smoother to the 

Measuring for cuts 

line with small skew chisel, used as 
squaring the ends of a piece between cen- 
ters. It may be necessary to turn the rest 
at an angle in order to keep it close enough 
to the block during a part of these opera- 
tions. 

Fol boring the hole, the small skew may 
be used, holding flat and pressing in at right 
angles to the face and to the depth desired. 
For large holes the opening is cut with the 
gouge, pushed straight in ; and smoothed out 
with the skew. 

In the second exercise, that of the "V" 
cuts, the operation is identical with the same 
cut on spindle work, and no difficulty should 
be experienced. 

With the convex and concave cuts, as in 
spindle work, a little more difficulty may be 
found. Both are turned with the gouge. It 
is best to use only a single screw in attach- 
ing the block for this exercise, since one is 

in 

Boring with skew chisel. 
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likely to cut into the screws when making 
the concave cut, if they are placed near the 
circumference of the screw- plate. 

The last exercise is a combination of the 
previous practiced cuts, and will bring into 
play considerable skill in handling of the 
tools, if good curves are secured. 

Face -plate work lends itself particularly 

Making the "V" Cut. 

to scraping, but the tools mentioned to date 
are all cutting tools, and the scraping cuts 
should be avoided. 

THE PROJECTS 

ITTLE trouble will be had in turning the 
J-/ Pin Tray or the Candle Stick. Although 
the blocks are mounted on face -plates, the 
work is very similar to ordinary spindle 
turning. 

In the case of the smoking stand, it is 
well to turn the upright standard first, al- 
lowing a round tenon on each end to insert 
into the top and base. The base is plain face- 
plate work. Both the base and top should be 

Concave and convex cuts made with the 
small gouge. 

sawed approximately round before turning 
is started. The top piece should first be 
hollowed out on the top side to fit an ash 
tray, previously purchased at any five -and- 
ten -cent store. Then the next step calls for 
the removal of the face -plate and recenter- 
ing and attaching to the cut out side of the 
block, in order to turn the bottom of the 
block. The only trouble likely to occur 
here, is the possibility of not getting the plate 
properly centered, the second time that it is 
attached. After careful work and sanding, 
the different parts 
are glued to- 
gether. 

Cut out places, 
or bore large 
holes in the bot- 
tom of the bot- 
tom piece, and 
pour melted lead 
into these cavities 
to prevent the 
stand from being 
top- heavy. 

The writer 
suggests that 
the candle stick 

(Continued on 
page 460) 

Useful smoking 
stand. 

"Where'd You Get 
the New Car, Bob ?" 
"Say, Mac, You 
May Not Believe 
Me, But I Got 
It Out of. This 
Can of 
ReNUZit ! " 

455, 

Miraculous Fluid Renews Original 
Finish of Old Cars in 30 Minutes! 
Sounds like a Miracle! It IS a Miracle -a scientific Miracle that is astonishing the 
motor world! If YOU had seen Bob's car before he found out about ReNUZit, and 
could see it NOW -you'd hardly believe your eyes! It's as snappy looking as on the 
day he bought it. Yes, without doubt -ReNUZit is proving one of the great sensations 
of the motor age. 

AGENTS -$50.00 a Day 
So like a Miracle is this wonderful Fluid that agents all over the country can make 
almost unbelievable profits. Full or spare time -ReNUZit sells like the wind. Car 
owners simply can't resist it! One glance at what it does -and they are more than eager 
to try it. And our proposition is so GOOD that no one could help making money with it. 
Live wires should make $50.00 and up a day without any trouble. It costs nothing to 
investigate. You can't afford not to. 

How This Astonishing Discovery Works 
You just flow ReNUZit onto any automobile with a piece of cheesecloth, and immediately the ORIGINAL 
color and lustre of that car is like new again. It's not a polish, cleaner, wax or paint -but a marvelous 
chemical discovery that restores the original color and glowing lustre of any painted, enameled 
or lacquered surface. No tiresome polishing or rubbing. harmless- Lasting -Sure. 

Test ReNUZit Free! 
You have the privilege of trying ReNUZit yourself right now without risk CURTAN MFG. CO., or obligation Prove to yourself what miracles it accomplishes. 

154 E. Erie Street 

VSt 

See your own car being transformed to a thing of glistening 
beauty! Send coupon TODAY for full detaiLS and Free 

It 
Dept. 883 -M.R. Chicago, Illinois 

Address 

Offer. No obligation. 
Rush full details of ReNuzit, with Free 

State 

Test Offer. 

154 E. E 

MAIL 
COUPON 

CURTA N MFG. CO. 
RIE STREET 

Dept 863 -M.R. 

CHICAGO, ILL. 

?iìinaY(ew 
Studebake 

oY 

$Z,80022 
in cash 

"or 

(.610/111111111101111112 

I am going to give away. absolutely free, as 8 
cyl. Studebaker Sedan to someone who answers 
this ad. It will be delivered thru the nearest Stude- 
baker dealer, or winner may have its full value in 
cash, $2,250.00. This offer is open to anyone in 
the ti. S., outside of Chicago, and is backed by a 
Big Reliable Company which has already given 
away thousands of dollars in cash and prizes to 
advertise its business. Act at once? 

L. E. WILFERD, Mgr., Dept. 379G, 

Mailing Lists 
Will help you increase sales 
Send for FREE catalog giving counts 

nOésof prices 
prospective 

classified 

ers -- National, Statean -- Indlvid- 
le, Professions, Rteuieh e Concerna. 
py Guaranteed Yd 

ROSS-60illd 

99 /O b refund of 5 eaCh 

Co 

Find 5 Objects 
Starting with the letter "C" 

There are many objects in the picture of the 
circus above. See if you can find 5 that start with 
the letter "C." When you do this, write them 
on 'a piece of paper together with your name 
and address and send it to me right away. 

$550.00 for Promptness 
I am also giving away a Chevrolet Sedan; Vie.. 
trola: Shetland Pony; Seven Tube Radio; Gold 
Watches and many other valuable prizes and 
Hundreds of Dollars in Cash. including $550.00 
for promptness. First prize winner will receive 
the Studebaker Sedan and 4550.00 cash, or 
$2,800.00 cash. In ease of ties duplicate Prince 
will be awarded. Find 5 objects in the picture 
above starting with the letter "C" and send them 
to me right away with your name and address 
plainly 

ody 
written. 55,000.00 worth of prizes. 

Everybody 
315 S. Peoria St., Chicago, Ill. 

0' SIRANCERS 
Men, get Forest Ranger job; $125-$200 
month and home furnished; hunt, 
fish, trap, etc. For further details, write 

-' NORTON 1NI ST. 
154ZTemple Court, Denver, Colo. 

Insure your copy reaching you each month. Subscribe to Science and Invention -$2.50 a year. 
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. t 
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PATENTS 
TRADE- MARKS -DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 
PATENT ATTORNEYS 

Associated since 1846 with the 
Scientific American 

SCIENTIFIC AMERICAN 
BUILDING 

24 West 40th Street 
New York City 

SCIENTIFIC AMERICAN 
BUILDING 

Washington, D. C. 

TOWER BUILDING 
Chicago, Ill. 

HOBART BUILDING 
San Francisco, Cal. 

VAN NUYS BUILDING 
Los Angeles, Cal. 

Books and Information on Patents and 
Trade -Marks By Request 

Associates in all Foreign Countries 

®PATENTS 
DON'T LOSE YOUR RIGHTS 

TO PATENT PROTECTION 
Before disclosing your invention to anyone 
send for blank form, "EVIDENCE OF 
CONCEPTION," to be signed and wit- 
nessed. As registered patent attorneys we 
represent hundreds of inventors all over the 
United States and Canada in the advance- 
ment of inventions. The form, "Evidence 
of Conception," sample, instructions relating 
to obtaining of patents, and schedule of fees 
sent upon request. 

LANCASTER & ALLWINE 
255 Ouray Bldg., Washington, D. C. 

Originators of forms "Evidence of Conception" EN 

As one of the oldest patent P 
A 

Aso in America we gene 
inventors at lowest consLw 
tent charge, a service noted 

for results, evidenced by many well -known Patents of extra- 
ordinary value. Book, Patent -Sense, free. 
Lacey & Lacey, 644 F St., Washington, D. C. Estab. 1869 

iiikNEW YEAR - NEW IDEA 
PATENT YOUR IDEAS 
Call or send me a sketch of 

I 

your invention. Phone LONgacre 3088 

FREEFREEInventors 
Recording Blank 

Confidential Advice 

. 

S. and Foreign Patents secured by 

tI.POLACHEK Cog ulteEngineerev 
0234 Broadway, New York 

PATENTS 
BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 

Send drawing or model for examination 
and advice. 

WATSON E. COLEMAN, Patent Lawyer 
724 9th Street, N. W., Washington, D. C. 

INVENTORS 
Send details of your in- 
vention or patent at once, 
or write for information. 
In business 30 years. 

Complete facilities. References 

ADAM FISHER MANUFACTURING COMPANY 
Enright, St. Louis, Mo. 
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CONDUCTED BY JOSEPH H. KRAUS 

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 io divulge all details, in order to 
protect the inventor as far as it is possible to do so. 

Should advice be desired by mail, a nominal charge of $1.00 is made for each question. Sketches, 
and descriptions must be clear and explicit. Only one side of sheet should be written on. 

NOTE :-Before mailing your letter to this department, see to it that your name and address are 
upon the letter and envelope as well. Many letters dre returned to us because either the name of 
the inquirer or his address is incorrectly given. 

COLOR PRINTS 
(1110) Thomas Agnello, Brooklyn, New York, 

claims to have produced a tissue which when acted 
upon by light through a black and white film, will 
reproduce the photo in its natural colors. He wants 
to know what to do after patenting the system: 

A. 1. The idea which you have advanced for 
making colored photographs is not clearly explained, 
but it would seem to us that it is remarkably good 
if it works in the manner you describe. 

There are several ways to market the idea, one 
of which might be to demonstrate your system to 
large photographic film manufacturers and tell 
them that you are desirous of having them purchase 
the invention for motion picture negatives. 

The second method would be to market the tissue. 
In this way you can probably force the interest of 
the market. As soon as the various photographic 
houses learn of this product, they are going to 
place orders with you, and in this way call the at- 
tention of those higher up in the field to your 
particular product. 

Marketing finished prints can also be accom- 
plished, although this will by no means give you 
as great a return as in the previous case. 

We certainly would advise you to proceed with 
this idea if it is anywhere near as good as what 
you claim. There is no doubt but that colored 
photography is far superior to the pure black and 
white, and a chance to portray color is always 
desirable. 

Here's wishing you every success in your venture. 

AUTOMOBILE ENGINE 
(1111) August Schaefer, New Rochelle, N. Y., 

says he has designed a new type of automobile 
engine, but he has not the necessary capital 
available for its construction. He wants to 
know what he can do with the suggestion. 

A. 1. The proposition which you have on hand 
is very difficult to do anything with. You claim 
that the construction of a model is impossible 
on account of the expense. Yet without such a 
model you could not interest any capitalist of 
large means. Many automobile engines work 
very well on paper. Some of them even work 
well in a model, but the greatest difficulty of 
all is to place them before the buying public 
or to induce some automobile manufacturers 
to use them. There have been many automobile 
engines patented that have never seen the light 
of a successful market. We consequently advise 
no further action in the matter. 

BANK PROTECTION 
(1112) B. Sulkowski, Mansfield Centre, Conn., 

wants to know whether it is possible to protect 
an idea for burglar- proofing a bank, but makes 
no mention of the suggestion, giving us but few 
facts to work upon. 

A. 1. It may be possible, of course, to protect 
an idea in burglar- proofing a bank building, but 
this depends entirely on the type of idea it is. 
The best plan is to have a search made by any 
recognized patent attorney, which he will do 
at a rate of from $5.00 to $10.0Q. 

You state that you have a plan that will make 
a safe impregnable. Frankly, there is no such 
thing. Every safe that has ever been designed, 
always has a possibility of being forced or 
opened. Every time an organization makes a 
step forward in the protection of securities and 
currency, the thief likewise advances and per- 
fects his means of opening the safe. 

An idea of this nature had best be taken up 
with some of your local banks with a view toward 
having it installed by them. 

VALVELESS STEAM ENGINE 

(1113) Ralph Yeakley, Van Alstyne, Texas, 
asks our opinion of a valveless steam engine pro- 
vided with ports through which steam can enter 
and exhaust. The port holes line up with open- 
ings in the casing to admit the steam. 

A. 1. There is no apparent advantage in mak- 
ing a valveless steam engine as indicated by 
you because this system is very old and has been 
employed for many years. As a matter of fact, 
one of the first steam engines ever built used 
the same type of gear indicated by you. It is 
also found on the very cheap toy engines. It 
does not make for efficiency because the desired 
cylinder full of steam cannot be induced to enter, 
nor is the exhaust thorough enough. 

FAILED 

(1114) J. Leo Vanderheyden, Buckingham, 
Iowa, was told by a crystal gazer that his inven- 
tions would fall flat because of his attorney's at- 
titude of unconcern. He visited astrologers who 
told him his past about (90% correctly) and his 
future (now proven about 2% accurate.) 

A. 1. Not having given us the name of the 
crystal gazer about whom you wrote, we can of 
course not tell you his mode of operation. Suffice 
it is to say that there never was a crystal gazer 
that saw anything in a crystal. 

We question whether the crystal gazer told the 
truth, because you probably have never made a 
real serious attempt at promotion, but even then 
he is entitled to his guesses as well as any other 
man. 

The chances are that when you tried to promote 
two of your own inventions which fell flat, it was 
not the fault of the attorneys, but the trouble lay 
in the inventions themselves. Probably they were 
the type of devices that would not meet with pub- 
lic approval unless extensively advertised. 

This patent advice department tries to pick out 
the flaws in an invention. It is better to do sa 
before than after patenting. If the invention is 
to meet with a favorable market, these undesirable 
features will be brought forth with surprising 
force. The purchaser will want to know if the 
article is necessary, if it will sell, if cost of pro- 
duction is not too great to prevent purchase, if 
demonstrators are needed, if breakage must be 
accounted for, if the ,product will sell with btit 
little advertising or if extensive publicity must be 
first developed before even one order can be ex- 
pected; if the device can be made by present ma- 
chinery, if there is a possibility of repeat orders, 
and so on -ad infinitum. 

Just reflect on the astrologer's accuracy. Quite 
remarkable wasn't it? And not one of several 
hundred thousand was able to give us an accurate 
horoscope when even $6,000.00 lay at stake. 

WATER PUMPS 

(1115) Alvin Shanklin, Gonzales, Texas, sub- 
mits a design of what he classes as a continuous 
water pump in which the two cylinders comprising 
the pump are coupled together by a pipe line. 

A. 1. Concerning your system for producing 
a steady- stream force pump, we would advise that 
the method designed will not work without valves. 
The only thing that will occur is that water or 
air will oscillate back and forth between the two 
cylinders. With valves, and no other equalizing 
aid the water will issue in a pulsating flow. We 
see no particular advantage in this system. 

(Continued on page 458) 
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At the right is a view of my draft- 
ing and specification offices where a 
large staff of experienced experts are 
in my constant employ. 
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My Patent Law 
Offices 

Just Across Street 
From 

U.S. Pat. 
Office 

Ali drawingsand spec. 
ifications are prepar- 
ed under my personal 
supervision. 

Protect Your Ideas 
Take the First Step Today - Action Counts 
If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of applica- 
tions for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no 
time. Get in touch with me at once by mailing the coupon below. 

Prompt, Careful, Efficient Service 
This large, experienced organization devotes its entire time and attention 
to patent and trademark oases. Our offices are directly across the street 
from the U. S. Patent Office. We understand the technicalities of patent 
law. We know the rules and requirements of the Patent Office. We can 
proceed in the quickest, safest and best ways in preparing an application 
for a patent covering your idea. Our success has been built on the 
strength of careful, efficient, satisfactory service to inventors and trade - 
mark owners located in every state in the Union. 

Strict Secrecy Preserved -Write 
Me in Confidence 

All communications, sketches, drawings, etc., are held in strictest confi. 
dence in strong, steel, fireproof files, which are accessible only to author. 
(zed members of my staff. Feel free to write me fully and frankly. Your 
case will have my personal attention. It is probable that I can help you. 
Highest references. But FIRST -clip the coupon and get my free book. 
po THAT right now. 

No Charge for Information 
On How to Proceed 

The booklet shown here contains valuable information relating to patent 
procedure that every inventor should have. And with it I will send you 
my "Record of Invention" form, on which you can sketch your idea and 
establish its date before a witness. Such evidence may later prove valu- 
able to you. Simply mail the coupon and I will send you the booklet, and 
the "Record of Invention" form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. No need to lose a 
minute's time. The coupon will bring you complete information entirely, 
without charge or obligation. 

Clarence A. O'Brien 
Registered Patent Attorney 

Member of Bar of : Supreme Court of the United States; 
Court of Appeals, District of Columbia; Supreme Court, 

District of Columbia; United States Court of Claims. 
PRACTICE CONFINED EXCLUSIVELY TO 

PATENTS, TRADEMARKS AND COPYRIGHTS 

n -fors 
Wneoz 
Free Boo 

CLARENCE A. O'BRIEN 
Registered Patent Attorney 

53.E Security Savings & Commercial Bank Bldg., 
Washington, D. C. 

Please send me your free book, "How to Obtain 
a Patent," and your "Record of Invention" 
form without any cost or obligation on my part. 

Name 

Address 

(Important: Print or Write name clearly) 
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INVENTORS 
Protect Your Ideas 

Send for our Guide Book, HOW 
TO GET A PATENT, and Evidence 
of Invention Blank, sent Free on 
request. Tells our terms, methods, 
etc. Send model or sketch and 
description of your invention for 
INSPECTION and INSTRUCTIONS 
FREE. TERMS REASONABLE. 
BEST REFERENCES. 

RANDOLPH & CO. 
Dept. 172, Washington, D. C. 

Name 

Street 

City 

To The Man With An Idea 
Patents Procured; Trade Marks Re- 

gistered-A comprehensive, experienced, 
prompt service for the protection and de- 
velopment of your ideas. Preliminary 
advice gladly . furnished without charge. 
Booklet of information and form for 
disclosing idea free on request. 

IRVING L. McCATHRAN 
Patent Lawyer 

Formerly with and Successor to 
Richard B. Owen 

202 Owen Building, Washington, D. C. 
41V Park Row, New York City 

NEW PATENT LAW REVISIONS 
1927 revisions of the Patent laws; amendments to 
the rules of practice of the Patent Office, new forms, 
and material bringing the law of employer -employee 
rights up to date, are included in this edition, just 
published, of 

ROBB'S PATENT ESSENTIALS 
For the Executive ,Engineer,Lawyer,andlnventor 

(NEW AND REVISED EDITION) 
By John F. Robb, LL.B., LL.M., M.P.L. 

The standard in its field -for laymen and attorneys 
alike. - It gives in non -technical language a practical 
explanation of the nature of patents, the mechani s 
of their procurement, the scientific drafting of patent 
claims, conduct of cases, and special proceedings, in- 
cluding forms, together with complete illustrative cases. 
An indispensable guide for everyone interested in patents. 
485 pages, with 9 full -page illustrations and charts 

Price $5.00, net; $5.18 west -paid. 
At All Booksellers or From 

Funk & Wagnalls Co., 354 -360 Fourth Ave., New York City 

EDGAR M. KITCHIN 
Attorney and Counsellor- at Law 

Patent and Trade Mark Specialist 
805 G. Street, N. W. Washington, D. C. 

MACHINE SHOP 
FOR GENERAL AND EXPERIMENTAL WORK 

Expert Mechanician in Electrical and Machine Work of all 
Kinds. Models, Light Manufacturing. Established since 
1878. Paul Hoenack, 108 Park Row, near Chambers 
Street, New York City. If it's mechanical, we make it. 

BLUE BOOK ON PATENTS 
and Priority Record blank gratis. 

MONROE E. MILLER, PATENT LAWYER, 
411 -6 Ouray Building, WASHINGTON, D. C. 

ELECTRICAL AND MECHANICAL EXPERT 
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Patent Advice 
(Continued from page 456) 

VACANT SEAT INDICATOR 
(1116) George L. Nixon, Charlotte, N. C., asks 

how he can profitably dispose of an idea for an 
automatic electric signal panel for theatres, upon 
which he has recently secured a patent. 

A. 1. You are not the first one who has re- - 

quested us to assist him in marketing an auto- 
matic electric signal panel for theatres to show 
in the lobby or at the back of the theatre, which 
seats are vacant. 

The difficulty is not in constructing such a 
device, but in getting the consent of some 
theatre owner or builder to install the same. 
It might be to your advantage to develop a 
registering device of this nature and install it 
at your own expense in your largest local theatre 
and use this publicity as a means t.ward secur- 
ing further orders. The proposition is difficult 
to "put across," but with proper co- operation, 
a small investment on your part and a publicity 
campaign, you might be able to make quite a 
feature of the idea. 

LIGHTING SYSTEM 
(1117) Harry Andrew, Ft. Collins, Colo., has 

submitted a plan for light arrangement on carousels 
which is to produce the appearance of the carousel 
standing still (insofar as lighting is concerned) or 
give the appearance of twice the speed by speed- 
ing up the blinking lights. 

A. 1. It is extremely doubtful that the system 
for the arrangement of lights as designed by you 
for carousels and other circular amusement devices 
could be broadly protected. The idea for flashing 
lights is not new. It is further not of great 
importance as to whether those lights flash twice or 
three times per revolution, so as to give an indica- 
tion of an increase in speed, or whether they flash 
any fraction of those stipulated times. For in- 
stance, it would be possible to make them appear 
to turn at twice, or two and one -tenth or two and 
one -fifth times the speed of the wheel. This ratio 
would not, therefore, be a suitable claim for a 
patent. 

Neither is the idea of causing the lights to re- 
volve backward, making it appear that the device 
is standing still, of importance, because placing 
the lights on a stationary drum about the carousel 
would cause them to stand still at all times. 

While this suggestion might prove of advantage 
if someone would undertake its proper exploitation, 
it is doubtful that you could cover the market so 
completely as to prevent anyone else from dupli- 
cating the effect. We consequently would not sug- 
gest patent procedure. 

RECIPROCATING SAW 
(1118) Henri Del'Jama, Baltimore, Md., asks 

whether he should patent a motorized hand -saw of 
the reciprocating type. 

A. 1. Why should you be desirous of patenting 
a motorized hand -saw of the reciprocating type when 
the rotary type is cheaper to construct, easier to 
handle, easier to repair, has fewer moving parts 
and serves the same purpose? What advantage do 
you think there is in a reciprocating type saw over 
a rotary type saw? For certain lines of work a 
reciprocating type might be indicated, but you 
have not given us either drawings or reason for a 
more promising outlook on this, subject. 

HARDENING COPPER 
(1119) John W. Can, New York City, asks our 

opinion of a system for hardening copper. 
A. 1. Hardening of copper is quite an old idea. 

Contrary to general opinion, this is not a "lost art." 
Copper today is much harder than that produced by 
the ancients. Copper can always be hardened when 
any other metal is added to it to produce an alloy. 

We are doubtful that copper, 94% pure and 
hardened will meet with a great degree of favor. 
The addition of a small quantity of an impurity 
does not constitute a claim for, a patent, unless one 
has a new process for the hardening of copper 
which is involved enough to warrant different prac- 
tices in its smelting. 

We are doubtful that you can protect your sug- 
gestion, but advise you to consult an attorney. 

PATENT AND MANUFACTURE 
(1120) Beryl Claycomb, Monroe City, Ind., asks 

what he should do with an ignition system he wishes 
to market as speedily as possible. 

Please say you saw it in SCIENCE AND INVENTION. 

Build This IDEAL Flying Model of the 
"Spirit of St. Louis" 

APERFECT 
3 -ft miniature of the most famous Airplane in the world: anybody can build and fly it. The IDEAL Complete Construction Outfit contains everything needed; all parts, fittings and materials, full plans, diagrams and instructions. The Model is guaranteed to fly when correctly built; CompleteConstruction Outfit - (West of Denver, Colo.. and in Canada, 8.00) Ask your Dealer, or Order Direct 

Plans for Model Airplanes 
Complete, accurate, size .Plans, with building -flying instructions, for any one of the following: New York -Paris; FOKKER 
Curtiss; DeHAVILLAND; NC-4 Seaplane; Bleriot, Taube or Nieuport; Cecil 
Pepli -Model Book Free with each 

25e plan 

MOW TO 
BUILD AND FLY 
noun aapuets 

64 -PAGE 
Book for Model Builders 
Contains plans for building Gliders and Racers; full information about Scale Models 
and most complete catalog of Parts, 
Supplies, Materials and Fittings for all e 
kinds of Models Postpaid for 
Ideal Aeroplane & Supply Co., Inc. 
22 -24 West 19th St., New York City 

$300 000 
For This Invention 
That's what Eastman Kodak paid 
for the Autographic idea. Thousands 
of other inventions are needed and 
offer enormous opportunities for earn- 
ing fortunes. If you are of an inven- 

tive turn of mind why not concentrate on things that 
are really NEEDED. Get Raymond Yates's new book, 
1,000 Needed Inventions 

Costs only $1.25 and may start you thinking along the right lines. You'll get nowhere just fussing around. Con- centrate on what the industries need, and on what the pub- 
lic wants. Mr. Yates's book tells you what 'these things are. 
Send no money. Just write postal. Pay mail man $1.25 plus postage when book arrives. Your money back if you want -It. This offer limited. Write now and get on the right track. Outside U.S., $1.45 cash with order. Address 

Bureau of Inventive Science 79 Wisner Bldg. 
N. Y. 

WE COMMERCIALIZE INVENTIONS 
Communicate with us if you have a patent to sell or 

wish to buy one. 
North American Finance & Development Corp. 

915 -15th St., N. W., Washington, D. C. 

PER 
A, mom HOUR 

Earned by our agents 
in spare time 

You too can do it by soliciting 
subscriptions for two popular 
magazines. No trouble to 
sell. Beginners given help to 
get started. 

If you want to add to 
your income, doing 
easy, pleasant work 
among friends and 
neighbors, if you are 
sincere, 

send for full information right 
now. Address 

AGENCY DEPT. 
EXPERIMENTER PUBLISHING CO. 

230 Fifth Ave., New York, N. Y. 
i 
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A. 1. Regarding your ignition system, we would 
suggest that you protect your idea by means of 

priority claims. After this, place the entire mat- 

ter in the hands of an attorney. Ile can get a 

good_ patent for you at a cost cheaper than you could 
do it yourself. 

You can go right ahead and manufacture the 
article while the patent is pending, and you can 
label the article "patent pending," if you so desire. 
Your full protection does not start until you have 
actually secured the patent and won infringement 
cases in the courts. 

SPECIAL RULER 
(1121) Andrew Barbosa, St. Louis, Mo., has 

submitted it design for a ruler provided with holes 
for drawing dot, dot dash and dashed lines. He 
requests patent advice. 

A. 1. Your suggestion for a system for making 
dotted lines can probably be patented, but whether 
such an idea would be practical is something upon 
which we cannot definitely advise. There is on the 
market today a celluloid straight edge perforated 
with holes with which it is possible to make dotted, 
dashed or dot and dash lines. 

There are also ruling devices with which such 
work can be mechanically accomplished. These are 
generally in the form of serrated disks which are 
made to roll along the straight edge. 

Both suggestions are employed in the drafting 
trades. We would advise careful investigation 
before prdceeding with the patent. 

FOUNTAIN COMB 
(1122) Andrew Barbase, San Antonio, Texas, 

asks our opinion on a fountain comb with a reser- 
voir for the liquid, a tube connecting to the comb 
and holes in the back to permit the fluid to flow 
down on the hair. 

A. 1. The suggestion for a comb advanced by 
you is not at all new. Fountain combs are well 
known and, as a matter of fact, they are dispensed 
with certain forms of hair tonic. Instead of having 
the tubs open between the teeth of the comb, the 
teeth of the comb themselves serve as the feeders 
and get the hair dye or hair tonic right down to the 
roots of the hair, 

It is extremely doubtful that you can secure a 
basic patent on your suggestion. We consequently 
advise no further action. 

Thought Transference? 
By BARON MANFRED VON ARDENNE 

(Continued from page 394) 

by F. Sauerbruch and O. Schumann, and 
more recent experiments of the author in- 
dicate. At a distance of several meters with 
relatively simple means, muscular effects 
could be shown. The author tried by using 
an aperiodic intensifier, that with a range 
of 200- to 2,000,000 -wave frequency had the 
proportionately high grade of intensification 
of 10,000, if he could show an electric high - 
frequency field in the vicinity of the head. 
Fig. 2. The shielding box and the electric 
connections on the inlet side of the intensi- 
fier can be clearly understood from .Fig. 3. 
On the left there is also an apparatus built, 
that by the assistance of an absorption layer, 
only registers slow ultra -red rays. Fig. 3 
shows the general hook -up, using an intensi- 
fier and a very sensitive vacuum tube volt- 
meter. In these experiments not the slight- 
est high -frequency field due to thought 
transmission could be detected within the 
frequency range of the intensifier. It is only 
by muscular action that any indication ap- 
peared in the motion of the vacuum tube 
voltmeter. After these negative results by a 
more sensitive apparatus, we might suspect 
that the frequency of electric waves due to 
thought would lie outside the hand of fre- 
quency of the aperiodic intensifier we are 
desiring -that is to say, they have a still 
higher frequency. It certainly would be pos- 
sible in a conceivable time to develop an 
intensifier in which the frequency of 2,000,- 
000 waves per second would have a good 
degree of intensifying power. Further ex- 
periments will show if with the help of such 
an intensifier the problems alluded to in this 
paper can he solved. 
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® dJ R O FI ER: OFRYOURPRINVENTION 

YOUR FIRST STEP. The inventor should 
write for our blank form -"RECORD OF IN-. 
VENTION." This should be signed, witnessed, 
and returned to us, together with model or 
sketch and description of the invention for 
INSPECTION and ADVICE FREE! 

Our FIVE Books Mailed Free to 
, Inventors 

Our Illustrated Guide Book 

HOW TO OBTAIN A PATENT 
Contains full instructions regarding U. S. Pat - 
ents, Our Methods, Terms, and 100 Mechanical 
Movements illustrated and described. 

OUR TRADE -MARK BOOK. 
Shows value and necessity of Trade -Mark Pro- 
tection. Information regarding Trade -Marks and 
unfair competition in trade; 

OUR FOREIGN BOOK 
We have Direct Agencies in Foreign Countries 
and secure Foreign Patents in shortest time and 
at lowest cost. 

PROGRESS OF INVENTION 
Description of World's Most Pressing Problems by 

Leading Scientists and Inventors 
All Communications and Data Strictly Confidential. 
Interference and Infringement Suits Prosecuted. 

DELAYS ARE DANGEROUS 
IN PATENT MATTERS 

IMPORTANT! To Avoid Delay! 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 
OFFICE to save correspondence, secure protection and early 
filing date in the Patent Office. To secure special preparation 
of your case send $25.00 on account with model or sketch and 
description of invention. 
Our Lawyers Practice in all U. S. Courts and defend Clients in Suits involving 

Patents, Trade -Marks and Copyrights 

OUR ORGANIZATION OFFERS PERSONAL SERVICE 
By Experienced Patent Lawyers, Solicitors and Draftsmen 

We regard a satisfied client as our best advertisement, and furnish, upon 
request, lists of clients in any state for whom we have secured patents. 

Highest References -Prompt Service -Reasonable Terms e v u mil Ess ow =I owl EN =I =WRITE TODAY= ...... MI o 
FREE ¡ VICTOR J. EVANS & CO 

COUPON Registered Patent Attorneys 1 
MAIN OFFICES: 715 Ninth St., Washington, D. C. 

BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 518 -519 Liberty 
Bldg., Philadelphia, Pa.; 514 Empire Bldg., Pittsburgh, Pa.; 1114 Tacoma Bldg., 
Chicago, Ill.; 1010 Hobart Bldg., San Francisco, Calif. 

Gentlemen: Please send me FREE OF CHARGE your books as described above 

Name 

Address - M 
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HUMOR, COMIC ART, AMUSE- 
MENT, PUZZLES, CONTESTS, 
ENTERTAINMENT, WIT. 
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TIDBITS is new -is like no other maga- 
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topics created for your enjoyment parade 
before you thru its many pages. Namystics 
Phoney Patents, Right the `SDNOUM 
Advertwisters, Show Me, News Blunders, 
CooKoo Nuts, Radiocrostics -each of these 
is a new form of entertainment designed to 
help you while -away many pleasant hours. 

Pages of spicy illustrations all drawn by 
French artists. Zestful tales and jokes. There 

is a million dollars' worth of laughs in each 
issue of this fifteen -cent magazine. Go to 
your newsdealer now and obtain your copy 
of this new, different magazine of mirth. 

the 15c copy 
At all Newsstands, or Write Direct to 

EXPERIMENTER PUBLISHING CO. 
230 Fifth Ave., New York, N. Y. 

OZARKA ADV 

LLBERT) MAR Sao /SJUE.ZONITE ADV. 

SUBMITTED BY 
ART HAMM, MILWAUKEE,W15. 

cis-Ish®w 

PLANNING A TRIP TO EUROPE 

My Maryland, my native home, 
[n Rain or Shine I'll ne'er forget, 

Nor Lovely Lady Rosalie, 

And Rio Rita -gay Coquette. 

But nowI must Keep Shuff lin' on, 

For soon I'll be for Paris Bound; 

Parisiana I must see - 
Artists and Models all around. 

WAlkaÔÌIIImIN®slfliesM 
THIS 155VE'5 4500 PRIZE WINNER. 

W4VVE 

MC MENTAL 
COBWEBS 

SUBMITTED BY MRS. IRIS L TOND, YONKERS.N.Y. 

Wood Turning for the 
Amateur 

(Continued from page 455) 

and pin tray be turned from some hard wood, 
finished natural, with one or more coats of 
shellac brushed on and followed by varnish, 
which can be rubbed to a beautiful finish in 
the lathe. The smoking stand may be fin- 
ished in the same manner or one of the 
popular lacquer finishes may be used with 
very pleasing results. The one illustrated 
was given a polychrome finish. Later we 
will take up French polishing on the lathe 
and other methods of finishing. 

Next month we expect to present chucked 
work and will show the methods used in 

.turning a circular box with lid, and a 
wooden ball. 

Home Movies 
Conducted by DON BENNETT 

(Continued from page 417) 

the scenes ran three or four feet, so you can 
see that quite a few of them were merely 
flashes. So you see that you can go to 
extremes. I estimate that the average num- 
ber of scenes is about twenty -five to a 
(100 ft., 16mm) roll. This allows suffi- 
cient footage for all normal shots and a 
few feet over for some longer subject that 
has continued motion." 

Jones started the projector again and 
they ran through the roll to the finish, Jones 
making a few comments as a scene was 
good or the exposure was a little off. 

e"1. WOULD suggest, Mr. Blake," Jones 
said as he threaded up the other roll, 

"that you get a scene record book to keep 
track of your exposures. These books are 
of the loose -leaf type, and each one con- 
tains spaces for recording the date, time of 
day, weather conditions, diaphragm stop 
used, kind of subject, etc. There is a large 
space where you can write any comments 
or a description of the action that will be 
helpful in writing your titles later. Across 
the page, in type that reaches from top to 
bottom, are numerals that can be easily seen 
in the finished film. To use the scene book 
you simply hold it in front of the camera 
after taking a scene, and expose a few 
inches, then, when you screen your films, 
you can refer back to the scene book. If 
your exposure is a little off, you can de- 
termine just what the conditions were at 
the time you took the picture and you will 
be able to govern later exposures accord- 
ingly." 

They ran off the second roll of film and 
Blake was pleased that his first efforts had 
been fairly successful. Out of the forty 
or so scenes he had taken, only seven were 
really bad. "What should I do about these 
bad scenes. Do you think that they should 
be cut out and thrown away or should I 
save them ? ". 

`It will be better to cut them out before 
ou take them home. Your friends will 

probably be disappointed at not seeing every 
scene you made, but your reputation as a 
movie man will be safe. If you'll step 
over here to my cutting desk, I'll give you 
a few tips on splicing and editing your 
films." 

(Mr. Jones' helpful suggestions will be 
continued next month.) 

MOVIE QUESTION BOX 
ENLARGEMENTS 

E. A. Jansen writes: 
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Q. Can I make enlargements from my 
16mm movie film? Is expensive apparatus 
required? 

A. The amount of equipment needed de- 
pends entirely on the individual desires. It 
is possible to make enlargements, using your 
projector or you can use a regular enlarging 
camera. To use the projector, make a shield 
to prevent stray light reaching the enlarg- 
ing easel and pierce a hole slightly larger 
than the lens to project through. Then take 
a film holder of the size desired and focus 
on a piece of white paper inserted in the 
clips of the holder. When the proper focus 
has been obtained, shut off the light in your 
projector and insert a piece of cut film in 
the holder. Then flash the projector light 
for a second or so, the correct time to be 
determined by experiment. "Commercial" 
film is the best to use for this purpose. Of 
course the film can be tacked on a board and 
the expense of the holder eliminated, but 
better results are obtained by using the 
holder. 

REVERSAL PROCESS 

E. F. Murphy inquires: 
Q. What is the "reversal process ?" Can 

I finish my films that way? 

Emulsion 

CAS eá Fig. 1 

Veveloped as a 
i!egative 

Fig. 2 
,'.'Light -flashed" 
'not bleached yet 

Fig, 3 
Negative bleached, 

away 

Fig. 4 
-Residual emulsion 

developed to pgsiÜVe 

A. The reversal process is a chemical 
and physical treatment of the film, either 
still or movie, wherein the same base and 
emulsion is used to get the positive image. 
The negative is bleached away and the re- 
maining emulsion is developed as a positive. 
It is impractical for the average amateur 
to attempt finishing his movie film by this 
process, as the cost of the equipment is out 
of reach. You can experiment with pieces 
of still film, and even with short lengths of 
movie film. Burroughs and Wellcome Re- 
versing Compound has been successfully 
used as a bleaching agent. The film must 
not be put in hypo until the positive image 
has been completely developed. - Thorough 
washing between each step is a necessity 
in this process. Fig. 1 shows a cross -section 
of a piece of developed film. The black 
section represents the" developed negative. 
After thorough washing it is "flashed by 
light" so that the remaining emulsion is 
affected. (See Fig. 2.) Then the negative 
is bleached away as shown in Fig. 3. Again 
washed, the film is re- developed in a metol 
developer, fixed, washed and dried. Fig. 4 
shows how the residual emulsion has formed 
the positive picture. 

MOVIES FROM AUTO 

B. Joy says: 
Q. I have tried taking pictures from my 

car but they are always rough and jerky. Is 
there any simple device that will eliminate 
this ? 

A. The road over which you are driving 
should of course be perfectly smooth and 
level. If you have an open car, mount your 
camera on a tripod and fasten the tripod 
down with a wire and turn -buckle to the 
foot -rest bar on the floor of the car. A 
closed car presents a few difficulties and if 
the tripod cannot be used, we suggest that 
you purchase a tripod screw and plate. 
Mount them on a board long enough to 
reach from the top of the seat to the cowl. 
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500 
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BUY 
FROM RADIO'S 

OLDEST MAIL ORD ER HO USE 

We are the oldest established, exclusive radio mail order 
house in the country. All orders are positively shipped within 
twenty -four hours; quick, prompt, courteous service. We 
carry a larger variety of radio parts, radio instruments, 
accessories and radio findings than any other radio house in 
the country. 

You will find in Catalog No. 18 the largest assortment of 

radio merchandise in this country. Radio Specialty carries 
more radio parts and radio material than any other house in 
the country. You will find in this catalog positively the 
largest variety of radio merchandise. 

If you are in need of certain small radio parts that other 
radio and mail order houses do not bother to carry get the 
Rasco Catalog and you will find the small parts there. any- 
thing from a screw to copper ribbon, telephone diaphragms, 
as well as thousands of the small radio findings. 

We carry Me Largest Variety of Small Radio Parts in the world, B UT we also carry All Standard Radio Merchandise. 

This 
148 Page 
RADIO 

CATA LOG 
FOR DEALERS, COM- 

MUNITY SET BUILDERS 
GENERAL REPAIRMEN 

AND AGENTS. 

Be sure to get this great 148 -page book 
with net prices. 

Radio Specialty Company is radio's 
oldest radio parts mail order house in the 
country, and the new confidential prices 
on standard radio merchandise are the 
lowest of any radio house. 

We are ready now to appoint additional 
agents in all parts of the country. If you 
are contemplating making big money 
in radio merchandise, be sure to get in 
touch with us at once. 

RADIO SPECIALTY CO., 100 PARK PLACE, NEW YORK 

GETS FARAWAY STATIONS LOUD AND CLEAR 
REGARDLESS OF STATIC CONDITIONS 

Radio Engineers and hundreds of users report that Aer- O -Lim- 
inator, the sensational new Ground Antenna, gets better long 
distance reception, ablest unbelievable freedom from static and 
outside noises, far greater selectivity and marvelously clear and 
sweet tone quality. 
R. Curtis, of Ill., says: "There's no such thing as static temible 
since I got my Aer -O- Liminator. I get stations I never got 
before -so -loud and clear I would almost swear they were in the 
next room." In addition you are free from- troublesome over- 
head aerials that everyone now knows are static -gatherers. 
Aer -O- Liminator (Ground Antenna) is simple and easy to 
install. Takes but a few minutes. 

Free Trial 
Make this thrilling test at our risk! 
Install an Aer -O- Liminator (Ground 
Antenna). Leave your old overhead 
aerial up. Try out on a night when 
static is bad. If you do not get a 
wonderful improvement in freedom 
from static, greater selectivity and 
clear, sweet tone without interfering 
noises, if you can't get good recep- 
tion on stations that are drowned by 
static on your old aerial, you need 
not pay us a red cent for this test. 
Send coupon today for scientific 
explanation of Aer - O - Liminator 
(Ground Antenna), proof of perform- 
ance, and our conclusive iron -bound 
guarantee and remarkable Free Trial 
Offer. Send coupon today! 

CURTAN MFG. CO. 
' 154 E. Erie St., Dept. 863 -MA 

Chicago, Ill. 

CURTAN MFG. CO.; 
154 E. Erie Street, Dept. 863 -MA. 
Chicago, Ill. 

Please send me at once complete description of 
Aer -O- Liminator with details of guarantee, Scientific 
Proof and FREE TRIAL OFFER. 

Name 

Address 

City 

IOState 

SALESMEN ! $100 WEEKLY 
SELL COX HOLDFAST SCREWDRIVERS 

Also made to use in Yankee or Ratchet Handle. Sells on sight to 
Garages, Radio Men, etc. Self Holding, Self Releasing. Sample 
and proposition, 50c. S. J. COX, Dept. J, Franklin, Pa. 

Please say you saw it in SCIENCE AND INVENTION. 

I Positively Guarantee 
to increase your arms one -half inch 
in size, chest one full inch, strength 
25 %, health, 100% in one week's 
time, by following my instructions 
and using my exerciser 10 minutes 
mornings and at night. Send $1 for 
complete course and exercisers. Sat- 
isfaction guaranteed or $1 refunded. 

PROF. J. A. DRYER 
Box 1850 -L Chicago, III. 
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Fasten the camera to the board by means 
of this screw and hold the board firm by 
resting your weight on it. Professional pro- 
ducers sometimes make moving shots by 
mounting the camera on front of car. 

"The Boss Didn't Even 
Know My Name" 

"He saki my face was more or less 
familiar and he remembered seeing me 
around, but he didn't even know my 
name until the I. C. S. wrote him that 
George Jackson had enrolled for a 
course of home study and was doing 
fine work. 

`Who's George Jackson ?' ha asked. 
Then he looked me up. Told me he 
was glad to see I was ambitious. Said 
she'd keep his eye on me. 

"He did too. Gave me my chance 
when Frank Jordan was sent out on the 
road. I was promoted over older men. 
who had been with the firm for years. 

"My spare -time studying helped me 
to get that job and to keep it after I 
got it. It certainly was a lucky day for 
me when I signed that I. C. S. coupon.' 

How much longer are you going to wait before 
you take the step that will bring you advancement 
and more money? 

It takes only a moment to mark and mail this 
coupon and send it to the International Correspon- 
dence Schools at Scranton. Isn't it better to do this 
today than to wait a year or five years and then 
wish you had? 

Mail the Coupon for Free Booklet 

'INTERNATIONAL CORRESPONDENCE SCHOOLS 
"The Universal University" 

Box 6250 -E, Scranton, Penna. 
Without cost or obligation, please send me a éooy of 

your booklet, 'Who Wins and Why," and full particulars 
about the subject before which I have marked X: 

BUSINESS TRAINING COURSES 
Business Management Advertising 
Industrial Management ['English 
CI Personnel Management DBusiness Correspondence Traffic Management ['Show Card and Sign 
[]Accounting and C. P. A. Lettering 

Coaching Stenography and Typing 
['Cost Accounting Civil Service 
Bookkeeping Railway Mail Clerk 
D Salesmanship Common School Subjects 

Secretarial Work Diligh School Subjects 
Spanish French Illustrating Cartooning 

TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineer Architect 
Electric Lighting Architects' Blueprints 

Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 

Machine Shop Practice Concrete Builder. 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry Pharmacy 
Civil Engineer Mining Automobile Work 
Surveying and Mapping ['Airplane Engines 
Plumbing and Heating Agriculture and Poultry 

Steam Engineering Radio DMathematics 

Name 

Street Address 

City State 
If you reside in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal 

THE MIDGET SLIDE RULE 
Instantly adds, subtracts, mul- 
tiplies, divides, solves propor- 
tion, gives all roots and pow- 
ers.. Logarithms, Sines, Coe- 

.Ines, Tangents, Cotangents, etc. 
Also gives decimal equivalents, 
lettered and numbered drill and 
tap sizes. 

More than 110,000 sold, more 
than 2,000 unsolicited testi- 
monials. The Engine- divided 

scales are on whiteflnished aluminum and are grease and 
waterproof. Diameter 4 ". Price with Instruction Book, 
$1.50. Pocket Carrying Case, 50e extra, Cash or C.O.D. 
Catalogue free. Your money back if you are not satisfied. 
GILSON SLIDE RULE COMPANY. Stuart, Florida 

STUDY AT BIOME 
Become a lawyer. Legally trained 

success 
win 

businessaand 
positions 

life. Be independent. Greater opportuni- ties now than ever before. Big corpo- rations are headed by men with legal training. Earn y 
$5,000 to $10,000 Annually We guide-yen step by step. You can train anon. dur- g spare time. Degree f LL.B. conferred. LaSalle stue dents found among practising attorneys of a ry state. We furnish all teat material eluding fourteen- volume Lew Library. Low cost, easy terms. Get our valuable 108- age "Law Guide" and 'Evidence" books free. Send for them Mil 

LaSalle Extension University, Dept 93$4 -L Chicago 
The Wertd's Largest Business Training rasiitrét ge- 

FASTEN TRIPOD DOWN. 
WITH WIRE AND 

TURNBUCKLE 

SM007tf 
ROAD 

Mounting camera tripod in touring car. 

MOVIE 

REST YOUR 
CAMERA 

WEIGHT ON 
BOARD 

BOARD 

TRIPOD 
TOP 

II I 

Taking movies from sedan. 

SLOW MOVIES 

A. P. Bings asks: 
Q. How can I make "slow motion" pic- 

tures. Is a special camera required? 
A. "Slow motion" pictures are made at 

the rate of 128 exposures per second or 
eight times the normal rate. A special cam- 
era fitted with mechanism to operate at this 
speed is necessary. One such camera is 
on the market and several cameras that have 
combination speed ranges varying from nor- 
mal to twice and four times normal. We 
suggest one of these combination cameras 
as they can be used for all purposes. 

SCREEN PICTURE JUMPY 

E. B. Sprankle states : 

Q. My pictures are very jumpy on the 
screen. My projector is new and the film 
itself seems to be perfect. 

A. This jumpiness is probably caused 
by lack of steadiness in the camera while 
taking the pictures. If you are unable to 
hold the camera steady, use a tripod or rest 
whenever practical. It is always good policy 
to use a tripod as it assures steady pictures. 
A long stick will do in an emergency, rest 
the camera on it and brace yourself so that 
no rocking takes place. 

AMATEUR NEWSREEL 
One enterprising producer has hit upon 

the idea of releasing a monthly amateur 
newsreel containing the high- lights of the 
theater issues. The first of these was issued 
over a year ago when Col. Lindbergh made 
his hop to Paris. Subsequent releases have 
shown the Pacific Fleet in battle practice, 
unusual subjects and aviation feats of the 
last few months. These films are of the 
16mm width and fit all amateur projectors. 

R== 

UP -TO- THE -MINUTE 
NEWS AND VIEWS 

RADIO LISTENERS' GUIDE AND CALL BOOK 
reflects every thing of pertinent interest to radio 
enthusiasts. In the new summer issue just off the 
press, there are two articles that call forth particular 
attention. Both were written by men who are recog- 
nized authorities on the subjects treated. One article 
deals with TELEVISION, that new form of enter- 
tainment which promises to sweep the whole country 
into a blaze of popular enthusiasm. The other article 
deals with a kindred science, TELEPHOTO. Both 
of these tremendously important and interesting 
treatises give full information for the construction of 
experimental sets. 

Another feature of note in the new issue is a com- 
plete list of the call letters and wavelengths of every 
short -wave broadcasting station in the world. 

Still another interesting feature is the section called 
"THE RADIO SET MARKET." Herein are listed 
the names of all worthwhile custom set -builders, 
those individuals whose business it is to build receivers 
to order. For those who desire to buy a radio set it 
would be well to consult our geographical list of these 
builders. In this way you are assured a fine custon- 
built job, with none of the flaws that are so prevalent 
in the manufactured type of receiver. 

Custom set -builders are invited to utilize the service 
of this magazine by inserting their ads at no cost. 
See RADIO LISTENERS' GUIDE AND CALL 
BOOK for conditions. 

Other Contents 
A complete list of ail U. S. Broadcast Stations in 
alphabetical order, by wavelengths and by states. 
Also Canadian and foreign stations. 
A series of 'eleven articles on "How to Build Radio 
Sets." Full construction information, diagrams and 
dimensions. 

RADIO LISTENERS' GUIDE and CALL BOOK 
Over 176 pages, large magazine size -replete 

with photographs and diagrams. 

THE oc COPY 

AT ALL NEWSSTANDS OR WRITE DIRECT 

CONSRAD COMPANY, Inc. 
230 Fifth Avenue, New York, N. Y. 

CONSRAD COMPANY. Inc, 
230 Fifth Ave., New York, N. Y. 
Gentlemen: Enclosed please Snd 500., for which 
send me a copy of the new Summer Edition of 
RADIO LISTENERS' GUIDE and .CALL 
BOOK. 

Name 

Address 

City State 
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Thrifty 
Travelers 

invariably select the 
Hotel Martinique as 
their headquarters in 

New York 
There's good reasons 
for it. This popular 
hotel offers to every 
guest the 

Comfort 
of home- splendid food 
at reasonable prices and 
"the best without ex- 
travagance" in every 
form of perfect hotel 
service. It will be our 

Pleasure 
as well as yours to 
welcome you and prove 
that you can live right 
at the right price while 
in New York. 

A. E. SINGLETON, Mgr. 

Hotel ( 
600 Rooms 

MARTINIQUE 
Affiliated with Hotel McAlpin 
Broadway, 32nd to 33rd Streets 

NEW YORK CITY 

HOW TO OBTAIN 

A Perfect Looking Nose 
My latest improved Model 25 corrects 
now ill- shaped noses quickly, pain- 
lessly, permanently and comfortably at 
home. It is the only noseshaping ap- 
pliance of precise adjustment and a 
safe and guaranteed patent device that 
will actually give you a perfect looking 
nose. Write for free booklet which tells 
you how to obtain a perfect looking nose. 
M. Trilety, Pioneer Noseshaping Spe- 
cialist, Dept. 3107, Binghamton, N. Y. 
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How "Speedy" Was Filmed 
By EDWIN SCHALLERT 

(Continued from page 395) 

pushed along by a street car, and is towed by 
an automobile through apparently crowded 
streets. Finally, Lloyd drives a span of 
horses madly down Broadway in the vicinity 
of Forty- second Street, and through other 
crowded thoroughfares. 

Various locations in New York City were 
used for these scenes. Washington Square, 
the Federal Building, and other landmarks 
are plainly visible at, stages of the race. For 
some of the views of the horsecar in very 
crowded traffic, double printing was resorted 
to. View of horses galloping on treadmill 
in studio was superimposed on background of 
traffic -filled Manhattan streets. 

Two horse -cars were used in the picture 
one a regulation affair with iron wheels, for 
the close -ups ; another rubber -tired and light- 
weight for the long shots, where the vehicle 
is seen moving at high speed. The camera 
was cranked slowly to increase the illusion 
of rapid motion. 

Scenes of the street car pushing the horse - 
car were photographed partly at 116th Street 
and First Avenue, and partly in Los An- 
geles. The final scenes, where the horsecar 
comes off the truck and is dragged along 
over the right -of -way in the Sheridan dis- 
trict were photographed at the studio in Los 
Angeles. A view which shows the car col- 
liding with a pillar of the elevated railway 
was the result of a real accident, and this 
unexpected happening led to including the 
gag wherein the broken wheel of the car is 
replaced by a sewer cover. This accident 
occurred in the Cooper Union district in 
New York. 

The effect of the taxi driving in crowded 
traffic was made possible partly through 
grinding the camera slowly. Some of this 
was photographed on Fifth Avenue from 
Forty- second to Seventy- second Street. It 
was supplemented here and there by scenes 
secured on location in Los Angeles and in 
the studio. The camera was placed in the 
rear of the taxi, which was reconstructed to 
accommodate it for those shots in which 
Lloyd is seen at the wheel. 

SAVING "SUB" LIVES 

SUNKEN SUBMARINE 

- 

DOOR IN 
TORPEDO ROOM 

.TORPEDO 
TUBE 

A novel and practical idea for saving the 
lives of men trapped in a sunken submarine 
is that illustrated above. Here large steel 
capsules are lowered on cables, divers push- 
ing these steel tanks into the torpedo tubes. 
The trapped men open the inside torpedo tube 
door, crawl into the steel capsule, dose the 
door, and on signal are pulled out and thence 

to the surface. 

Please say you saw it in SCIENCE AND INVENTION. 
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There's / 1. 

You Get THOROUGH 
Training NOW! 

AVIATION -the fastest -growing industry in the 
world today -offers unlimited opportunities as 
a commercial pursuit as well as unsurpassed 
pleasure. Learn aviation NOW and be one of 
the leaders a few years hence. Don't wait until 
aviation becomes overcrowded. Our courses 
give you ALL the training you need. They 
cover EVERYTHING about planes, motors, their 
maintenance and construction, etc. EVERY- 
THING a pilot or mechanic must know to 
secure a good paying position. 

We Give PRACTICAL Training 
Short Courses -Low Cost 

Our school Registered. All Instructors Licensed Trans - 
port Pilots or Licensed Mechanics. All Airplanes 
Licensed by U. S. Government, Aeronautics Branch 
Dept. of Commerce. We teach you by actual flying and 
practical ground instruction. We guarantee sufficient 
hours in the air to make each student master of his ship. 
Our Pilot Courses give you all the dual instruction, all the 
solo hours, all the theoretical and practical knowledge to 
qualify for License Examinations upon completion. No 
extras. We require no student bond for breakage. 
Tuition includes everything. Cost is low considering 
daily flying and thoroughness of instruction on latest 
modern planes. Wright Whirlwind and other standard 
motors. Our new book, Aviation and You," tells all 
the facts! 

VON HOFFMANN AIRCRAFT SCHOOL 
709 Lambert -Saint Louis Flying Field (Lindbergh's 

Own Field), Anglum, Missouri 

GET THIS 

FREE 
BooK 

MAIL 
COUPON 

NOW! 
I'HOFFMANN AIRCRAFT SCHOOL 
709 Lambert-Saint Louis Flying Field 
(Lindbergh's Own Field), Anglum, Missouri 
Send me your big, new book, "AVIATION AND 
YOU," giving all the facts about your ground and 
Hying courses. I assume no obligation. 
Check ... I am interested in GROUND COURSE 
Here ... I am interested in FLYING COURSES 

GIMP 1I 
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Town State 
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jr Stilled by death but a short time ago, 
the voice of Houdini lives again in this 
book to carry on the work so prema- 

turely cut short. 

This book has been written 
by Joseph Dunniger, chair- 
man of the Science and In- 
vention Investigating Com- 
mittee for Psychical Re- 
search. 

HOUDINI was deeply interested in spiritualism. 
He spent years in the study of this fascinating 
subject. When he had fully mastered every 

angle, he turned his attention to exposing the fraudu- 
lent practices of mediums. Mysterious voices in the 
air, unearthly tappings on the table, weirdly moving 
furniture, floating figures, hands, lights -every trick 
employed by mediums in order to make their séances 

more realistic, Houdini was able to explain and dupli- 
cate by perfectly natural means. 
With his death the work of exposing the practices of 
spiritualistic mediums slackened in a very noticeable 
degree. In consequence, mediums, each day, have grown 
bolder until now the voice of Houdini, as if called from 
the grave, has returned and can be heard to echo 
throughout the pages of this amazing book, "HOU- 
DINI'S SPIRIT EXPOSÉS." Here Houdini lives 
again to crush the swelling number of mediums para- 
sitically bleeding their victims of their most cherished 
possessions while posing in the guise of the living dead. 
All should read this tremendously interesting book. The en- tire treatise has been written from the personal notes of Hou- dini-a startling exposé on one of the biggest frauds of the day. Do not fail to get your copy -112 pages -fully illustrated. 

The 50c Copy 
fit all Newsstands or Write Direct 

230 Fifth Ave., New York,, N. Y. 
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SKINDERVIKEN 
Transmitter Units 

95C 

Two 
for 

$1.75 
Have hundreds of uses. Every amateur should have 
two or three of these amplifiers in his laboratory. 

A FEW USES FOR THESE UNITS 
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12 PAGE INSTRUCTION BOOKLET 
containing suggestions and diagrams for innumerable 

uses, furnished with each unit. 

WE PAY $5.00 IN CASH 
for every new use developed for this unit 

and accepted and published by us. 

P. G. MICROPHONE TRANSFORMER 
A Modulation Trans 
former specially de- 
signed for use with 
the Skinderviken Trans- 
mitter Unit. Has many 
other uses. Primary 
resistance, S ohm; sec- 
ondary, 55 
ohms. 

FOR SALE AT LEADING DEALERS 
Or Order Direct, Using Coupon Below 

SEND NO MONEY 
When the postman delivers your order you pay him for 
whatever you nave ordered, plus a few cents postage. 

PRESS GUILD, INC. S -9 -28 
16- 18- S-East 30th St., New York, N. Y. 

Please mail me at once as many of the following items 
as I have indicated. 
....Skinderviken Transmitter Units at 95c. - for 1; $1.75 

for 2.; $2.50 for 3; $3.20 for 4. 
P. G. Microphone Transformers at $2. 

W When delivered I will pay the postman the cost of tho 
items specified plus postage. 

Name 

Address 

City......... ...r. tate..... ....... 

TELEPHONES 

TELEPHONES (BELL-OWNED) 
1N MILLIONS 

TELEPHONE WIPE 
N MILLIONS or MILES 

TELEPHONE CONVERSATIONS 
,EnAOC NUMB5D DAILV IN MILLIONS 

e,7 1907 

so 

40 

20 

ID 

o 

TELEPHONE EMPLOYEES 
ON THOUSANDS 

The above graphs show respectively the num- 
ber of telephones in use, the length of tele- 
phone wire, the number of daily conversations, 

and the number of telephone employees. 

Above we see how the number of tele- 
phones increased from 1920 when there were 
only 8,000,000, to 1927 when there were 
about 11,000,000 manual telephones and 
1,500,000. dial telephones. Over 50,000,000 
miles of wire are now used in the telephone 
system. The daily conversations amounted 
to over 50,000,000 in ° 1927. The telephone 
company employs now over 300,000 indi- 
viduals. In 1907, telephone employees totaled 
only 100,000. 

RULES FOR MODEL 
CONTEST 

(Continued from page 421) 

1. A handsome trophy cup engraved 
with your name, will be awarded as 
the prize for the best model submitted 
during the month. The decision of 
the judges will be final and will be 
based on: A- novelty of constructidn; 
B - workmanship ; C - operating effi- 
ciency of the device which the model 
simulates, and D -the care exercised 
in design and in submitting to us 
sketches and other details covering 
the model. . 

2. Models of all kinds may be entered. 
They may be working models or not, 
according to the subject that is being 
handled. 
3. Models may be made of any avail- 
able material, preferably something _ 

that is cheap and easily obtainable; 
4. Models must be submitted in all 
cases. Good - photographs are also 
highly desirable, and where the maker 
does not desire the .model to be taken 
apart, legible drawings with all di- 
mensions covering parts that are not 
accessible must be submitted. 
5. Models should be securely crated 
and protected against drainage in ship- - 

ment and_ sent ' to us parcel post, 
express or freight prepaid. Models 
will be returned when requested. 
6. Models for entry in any particular: 
contest must reach this office on or 
before the 25th of the third- month 
preceding date of publication. For, in- 
stance, models for the September con- 
test must reach us on or before the 
25th of June. 
7. Address all entries to Editor Model 
Department, c/o Science and Inven- 
tion Magazine, 230 Fifth Avenue, New 
York City. 
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NewWay to Get 
a Highschool 
EDUCATION 

Use this easy 
question and an. " 

ewer method to - get the High 
School training ÿ-- :í-- .r --{ç 
you missed. No 
dry text -books or 
drudgery. A few 
minutes of pleas. 
ant daily reading 
quickly enables 
you to master the 
15 important High School 
subjects. 

IT'S not too late for you to get your High School 
education. You can now remove your handicap 
in the easiest, pleasantest way imaginable. You 

can get the equivalent of a FOUR" YEARS' High 
School Training -simply by reading interesting 
questions and answers. Even the subjects that 
you think of as difficult to master are made so simple, 
so fascinating, that it becomes just fun to learn them 
by this method. 

These famous Question and Answer books are 
used and endorsed by th ousands of students of all 
ages, as well as by over 12,000 High School teachers 
and principals throughout the country, because they 
really teach, in the most interesting way. 

No one realizes better than you what it has cost 
you to have missed high school ; and no one knows 
better than you what your lack of a high school educa- 
tion will cost you in the years to come -if you do not 
acquire it. 

Why not make up for lost time in this easy, con- 
venient, interesting and economical way? 

Fascinating as a Game 
The fifteen Blue Books are as unlike ordinary school 

text -books as day is from night. No hard study, no dry- 
as-dust essays, no examination papers, no laborious digging 
for facts, yet you learn thoroughly the fifteen impor- 
tant high school subjects of Biology, Ancient History. 
American History, Civics, Arithmetic, Elementary Al- 
gebra, Physics, Modern History, Literature, Economics, 
Geography, Physiography, Latin, English, Grammar. and 
Spelling. 

Every question in the Blue Books is vitally important-and the answer, which follows 
immediately, is boiled down and simplified -ana so interesting that getting a High 

School education is like playing a game. 
The answers inspire you to THINK- 

and become a part of your very being. 
This method of imparting knowledge 

has been in use for centuries -noth- 
ing better has ever been devised. 

FREE EXAMINATION 
Send No Money 

Here is the most sensational eau, 
eational offer we have ever heard oil 
A High School education for only 
$19 35. Think of it! And even this 
(Man amount is payable on such 
easy germs that you won't miss the 
Money. 

But before you pay a penny, see 
for ycursed how easy it is to acquire 
-high school training this ' -w, easy 
way. The coupon will bring you the 
fifteen famous Prue Books to exam - 
mine free. Reep them and enjoy 

them for 5 days. Then decide. You 
take absolutely no ma you useume no 
obligation by mailir g the neuron. 
HIGH SCHO 01 HOMt sum( SURFAI) 

-Dept &249; 31 lawn Sgt New York Ciri 

High School Home Study Bureau, inc.; - -- -_ 
Dept. X -249, 31 Union Square, New York City. 
Gentlemen: You may send me,for FREE EXAMINATION; 
the 15 famous Blue Books, containing the equivalent Of a 
four -year High School Education. Within 5 days I Will 
either return the books or remit $3.85 as first payment and then $4 a month for four months; a total of $19.85. 

Name 

Address 

Town Stn'e 
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"What would I do 
if I lost my job ?" 

SUPPOSE your employer notified you to- morrow 
that he didn't need you any longer? Have 
you any idea where you could get another 

position? 
Don't have this spectre of unemployment hanging 

over your head forever. Train yourself to do some 
one thing so well that your services will be in de- 
mand. Employers don't discharge such men. They 
promote them! 

Decide to -day that you are going to get the spe- 
cialized training you must have if you are evef 
going to get -and keep -a real job at a real salary. 
It is easy if you really try. 

Right at home, in the odds and ends of spare time 
that now go to waste, you can prepare for the 
position you want in the work you like best. For 
the International Correspondence Schools will train 
you just as they are training thousands of other 
men -no matter where you live -no matter what 
your circumstances. 

At least find out how, by marking and mailing 
the coupon printed below. There's no cost or 
obligation, and it takes only a moment of your time, 
but it may be the means of changing your whole life. 

Mail the Coupon To -dayl 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
"The Universal University" 

Box 6248 -E, Scranton, Penna. 
Without cost or obligation, please send me a copy of 

your booklet, °Who Wins and Why," and full particulars 
about the subject before which I have marked X: 

BUSINESS TRAINING COURSES 
Business Management Advertising 
Industrial Management D English 

Personnel Management D Business Correspondence 
D Traffic Management Show Card and Sign 
Li Accounting and C. P. A. Lettering 

Coaching in stenography and Typing 
D Cost Accounting DCivil Service 
DBookkeeping DRailway Mail Clerk 
D Salesmanship D Common School Subjects 
Secretarial Work D High School Subjects 
OSpanish French Illustrating D Cartooning 

TECHNICAL AND INDUSTRIAL COURSES 

Electrical Engineer D Architect 
DEleetric Lighting D Architects' Blueprints 
D Mechanical Engineer D Contractor and Builder 

Mechanical Draftsman D Architectural Draftsman 
Machine Shop Practice D Concrete Builder 
Railroad Positions O Structural Engineer 
D Gas Engine Operating D Chemistry D Pharmacy 
DCivil Engineer D Mining DAutomobile Work 
D Surveying and Mapping D Airplane Engines 
DPlumbing and Heating [I Agriculture and Poultry 
ID Steam Engineering D Radio DMathematics 

Name 

Street Address 

City Stato 
If you reside in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal 

Make money taking pictures. Prepare quickly during 
spare time. Also earn while you learn. No experience 
necessary. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modell) 
Photography, and full particulars. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
Dept. IS23. 3601 Michigan Ave. Chicago, U. S. A. 

AIRPLANE 
12 -inch scale model of 
Lindbergh's Spirit of St. 
Louis. Scientifically de- 
signed and very realistic. 
Rises from ground by 
own power and flies 30 
ft. or more. Easily built 
without tools. 

Construction set , with all parts and full directions, 
postpaid in 13. S., only 50e. (no stamps). Satis- 
faction or money back. Send now. 
MANN & BENTON, Box G, Chillicothe, Ohio. 
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Readers Forum 
(Continued from page 429) 

tern of character analysis in which the shape of 
the head and measurements of the skull serve 
as a basis for arriving at a conclusion. The 
exact reason for an individual's intelligence has 
not yet been ascertained. The size of the brain 
has nothing to do with it, neither have the con- 
volutions. Microscopic examination of the brain 
has so far revealed nothing. What the real 
reason for a person's intelligence is, or why one 
individual is far more intelligent than another 
and is able to associate and remember things 
to a greater extent than even his twin brother, 
is a problem which science is still trying to 
solve. 

No, there is nothing in phrenology, -EDITOR.) 

INCREASE PRIZES? 

{Editor, SCIENCE AND INVENTION: 
I have been a reader of your magazine for sev- 

eral years. I have a criticism to make. 
The offers of $21,000.00 for proof of the exist- 

ence of spirits, and $5,000.00 for a working model 
of a perpetual motion machine are not attracting 
the attention they should. It's because the prizes 
are not large enough. Can we expect such men 
as Sir Oliver Lodge to bother with the $21,000.00 
prize, with the chances greatly in favor of the 
world laughing at him. But, if the prize was a 
quarter- million, such men as Lodge might produce 
something -at least they would try. 

As to the perpetual motion offer -the prize is 
much too small. The kind of inventors, or would - 
be inventors that work on perpetual motion devices 
are dreamers. They dream of the day when they 
will have a sufficient income, so that they can work 
out their ideas undisturbed by having to make a 
living. If the prize was a hundred thousand or 
a quarter -million, one of these men might do 
something. 

Perhaps you could get the millionaires and 
other wealthy men of this country interested 
enough to swell these offers to a million dollars 
each. It would produce results- someone would 
collect the money, i.e., as far as perpetual motion 
is concerned. But, as regards proof of the exist- 
ence of spirits, all the money in the world could 
not produce them if they do not exist. But, per- 
haps they do exist. I firmly believe that man's 
mind can do anything -if the incentive is great 
enough. 

ROBERT CAREY, 
West Point, Ky. 

(You have probably by this time noticed that 
the SCIENCE AND INVENTION Spiritualism 
Contest award has been increased another $10,000. 
We are sure that the $31,000 is quite a tempting 
offer to anyone positively able to produce 
spiritual phenomena without the aid of trickery. 
It would easily pay for a few ocean voyages 
and even for the purchase of a modest home. 
As to the Perpetual Motion Prize Contest, our 
$5,000 award is being offered merely for the 
purpose of permitting us to examine the ma- 
chine. It serves an additional purpose in that 
it prevents petty financing in ridiculous com- 
binations of gears and levers. Many inventors 
claim to have built perpetual motion models and 
to have tried to finance the patent situation in 
this and foreign countries by the selling of 
stock in the mechanism for such patent pro- 
tection. The $5,000 which we offer will help the 
inventor to protect his interests throughout the 
world. Inasmuch as we desire no rights to the 
invention, other than the privilege of being the 
first to announce the discovery, it follows that 
the prize is quite fair. We are merely requiring 
an examination of the perpetual motion machine, 
and we will protect the inventor in every way 
possible, both before and after the examination. 
Of course, designs cannot be submitted. A work- 
ing model is the only thing which can be 
entered. The incentive to a perpetual motion 
machine inventor should he eventually obtain 
results, cannot be measured in worldly wealth. 
In a short time he would becomè a multi- million- 
aire and his name heralded from one country 
to the other, provided of course that his machine 
bears scientific approval and has a stamp of 
genuineness about it. 

However, we have no objection to anyone 
caring to swell the amount of our awards, and 
any organization or any individual desiring to 
increase the awards in either the Perpetual 
Motion or the Spiritualism Contest can send the 
publishers a check or contract to pay.) 

WHITEHEAD 
EXPLAINS THE 
GAME OF BRIDGE 

World's Greatest Authority 
Reveals Secrets of Success 

Wilbur C. Whitehead, in his master 
instruction book, "BRIDGE," passes 
on to the beginner the secrets of 
the game that made him famous. 
"BRIDGE by Whitehead" is a new 
and absolutely unique instruction 
method for the game of Bridge. It 
employs what Whitehead is pleased 
to term the "picture method" for in- 
struction. Every play in the game 
of Bridge is fully illustrated. There 
is page after page of illustrations, 
showing every conceivable hand, also 
adequate text matter to fully explain 
each play. Everyone can learn to 
play this popular game by this easy 
method. 

How efficient are you at the play? 
Do you know what to bid and when 
to bid it? Can you explain the follow- 
ing accurately: the auction; the book 
and odd tricks; rank of bids; the pass; 
the double; the redouble; the contract; 
who is the declarer, the adversaries, 
the dummy? Can you keep score? 
What are honors, slams, the rubber? 
These are but a few of the many corn - 
ponent parts of the game of Bridge. 
Whitehead's new method will make 
this fascinating game easy for you. 

Read "BRIDGE by Whitehead." No 
one is so good a player that he will 
not benefit by this valuable book - 
no one so poor a player that he can- 
not become expert by following 
this wonderful instruction course. 

Over 100 pages. Each play illustrated 
Large 9" x 12" size 

THE 50c COPY 

AT ALL NEWSSTANDS OR 
WRITE DIRECT TO THE 

EXPERIMENTER PUBLISHING CO. 
230 FIFTH AVE., NEW YORK, N. Y. 

EXPERIMENTER PUBLISHING COMPANY 
230 Fifth Ave., New York, N. Y. 

Gentlemen: 
Enclosed find 50e., for which please send me a copy 01 

"BRIDGE by Whitehead." 

Name 

Address 

City State............ 
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16t 4/q' 
with a Conn 

EVERY CONN instrument for 
band or orchestra has exclusive 
features which make it easy to play. 
With a Conn and the new simple 
instruction methods you play 
tunes in your first lessons! 
Get into a band or orchestra. Choose 
the instrument that appeals to you most. 
Then a whole new world of pleasure 
rand profit opens to you. 

FREE TRIAL; Easy Payments on 
any Conn - saxophone, cornet, trump- 
et, trombone, flute, clarinet, etc. Send 
coupon for free literature. 

BAND 
-- INSTRUMENTS 

C. G. CONN, Ltd., 956 Conn Bldg., 
Elkhart, Indiana 

Gentlemen: Please send literature and details 
of free trial offer on 

(Instrument) 

Name 
St.or R F D 

City, State 

County 

PERSONAL 
Appearance 
is now more than ever 
the Trey note of suc- 
cess, both in social 
and business life. 
Bow -. Legged and 
Knock - Kneed men 
and women, both 
young and old, will 
be glad to hear that 
my new appliance will 
successfully straight- 
en, within a short 
time, bow- leggedness 
and knock -kneed legs, 
safely, quickly and 

permanently. without gain. operation or discomfort. 
Worn at night. My new "Lim- Straitner ", Model 18, 
U. S. Patent, is easy to adjust; its results will soon save 
you from further humiliation, and improve your per- 
sonal appearance 100 per cent. (Model 18 is not like old - 
fashioned sounts or braces, with bothersome straps, 
hard to adjust. but a scientific, modern device of proven 
merit, used and recommended for the last 7 years by 
physicians everywhere.) 

Write today for particulars, testimonials, and my free 
Copyrighted physiological and anatomical book, which 

tells you how to correct bow and knock -]need legs with- 
out any obligation. Enclose a dime for postage. 

M. Specialist rfi5e L. W. U. Building, 
. TRILETY, S p Binghamton, N. Y. 

Ai IP °MODEL FOR $49_8_ 
Build a ship for your home of the old 
antique type Santa Maria, Mayflower and 
La Pinta for $4.98, and the Old lronsides 
for $6.98, plus postage, for which we 
furnish all parts, cut to fit and diagram 
telling you just how to assemble these 
ships. No tools necessary. We also have 
a complete line of assembled models. 
Write for our illustrated catalogue. 

MINIATURE SHIP MODELS, INC. 
Dept. S -9, 3818.24 Baring St., Phila., Pa. 

MEN TO LEARN 

MOTION PICTURE PROJECTION 
A BIG -MONEY PROFESSION- $2,000 TO 54.000 

We Assist Students to Earn While Learning 
MOVIE OPERATORS SCHOOL 

ßl Sproat Street Detroit, Michigan 

KITCHEN MIXER 

Above is a handy mixer for the kitchen shown 
with the various attachments. 

An electric mixer which takes up little 
space and comes complete with various at- 
tachments is now available to the housewife 
at a small cost. Two sizes of bowls are 
furnished, together with three types of whip- 
ping or beating attachments. A buffer or 
cleaner is also provided for cleaning the 
mixing bowls.- Nairae of manufacturer fur- 
nished upon request. 

AUTOMATIC IRON 

The new super automatic iron is shown in 
the above photograph. Note thumb rest and 

switch. 

An iron entirely automatic in its action 
has recently been placed on the market. A 
switch situated on the top of the iron below 
the handle, provides for temperature regu- 
lation which is kept constant by thermostatic 
control. The iron will maintain a constant 
temperature at all times. The heating ele- 
ment and base are made as one unit. Name 
of manufacturer furnished upon. request. 

$5,000 for 
Perpetual Motion 
The editors have received thousands of 

different designs of perpetual motion de- 
vices, and have received hundreds of cir- 
cular letters soliciting finances for the 
building of perpetual motion machines. 

The editors know that if they receive 
these letters, there are thousands of others 
in this country who get similar letters 
and who fall for the claims made in the 
numerous prospectuses giving the earning 
capacities of the various machines. 

Most of the shares of stocks for these 
perpetual motion machines are being sold 
at a rate of $1.00 per share, although some 
inventors are trying to sell shares of 
stock at $100.00 per share. 

Therefore the editors of this publication 
say, "Just come in and show us- merely 
SHOW us -a working model of a per- 
petual motion machine and we will give 
you $5,000.00. But the machine must not 
be made to operate by tides, winds, water- 
power, natural evaporation or humidity. . 

It must be perpetual motion." 

L 11 
or a 

Hobby 

WheleYou 
cartheYour 

Own-$oss 
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If You 
Wazit a Job 

learn 
Illustrating 

that.Payu 
Well 

and.KeiepYour 

OwnHours 

SEND for our free catalog "A 
Road To Bigger Things." 

Learn how former Federal School 
graduates now earn big money. 
See the work and comments of 
famous artists like Clare Briggs, 
Norman Rockwell, Fontaine Fox, 
Neysa McMein and over fifty 
others. 

Opportunities in drawing have 
never been better. The Federal 
Course includes illustrating, car- 
tooning, lettering, window card 
illustrating, etc. 

If you like to draw, train your 
talent. We inclose a test chart 
with our catalog. It finds out 
your ability. Fill out 
the coupon now. 

of Illustrating 
Federal School of Illustrating, 

, 9338 Federal School Bldg., 
Minneapolis, Minn. 
Name _ Age -. 
Occupation 
Address 
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CHEMICAL ODDITIES 

By RAYMOND B. WAILES 

By the World's Most Famous Authors 
A few years ago transoceanic airplane flights were set down as 
mythical possibilities, as "pipe dreams," as pretty fairy tales. 
Today, however, they have become actual accomplishments, 
fast arriving at the stage where they are considered common- 
place. And so it may be with interplanetary communication 
within a short span of the next few years. Today an engrossing 
subject for fiction- tomorrow a vivid reality. One can hardly 
imagine the brilliant manner in which the artists of the pen 
have colored their tales of interplanetary communication 
unless they have allowed themselves to be lost in the price- 
less lore of AMAZING STORIES. Tales by the greatest 
authors of the day -ingeniously interwoven with a rare 
combination of romance, adventure, and science -the 
most remarkable stories ever written. 

And AMAZING STORIES each month 
brings its readers many of these wonderful tales 
of interplanetary communication. Stories by such 
well -known writers as H. G. Wells, Jules Verne, 
Earl L. Bell, Miles J. Breuer, M.D., and many i1 

other famous authors. Read the works of these 
great men, many of them are classics, others un- 
doubtedly will be. Be sure and obtain your copy 
of this remarkable magazine of 
"scientifiction" each month. 

AMAZING STORIES ....'+ 
Ooer one hundred pages -fully illustrated 

Large magazine size 

How is a dry battery related to baby pow- 
der? The outer case of a dry cell consists 
of zinc, and baby powder is composed of 
zinc stearate, which is produced from zinc. 

At all newsstands or write diree 

Did you know that the bubbles of gas in 
soft drinks come from coke? Coke is 
burned to form carbon dioxide gas which, 
after being treated further, is actually 
used in charging soft drinks with gas, so 

that they will effervesce. 

Experimenter Publishing Co., Inc. 
230 Fifth Avenue, New York, N. Y. 

SCIENTIFIC MARVEL 
LIGHTER -WINDPROOF 

What Makes It Light? 
All guaranteed. Sample 25 
cents. Sample Gold or Silver 
plated, 51.00. Does the work 
of expensive Lighters. 

Agents Write for Prices 
NEW METHOD MFG. CO. 
Box 5.1.9 Bradford, Pa. 

l cTR !CITY Eds1 zeI d 
i N A FEW WEEKS 

Learn with real tools on real equipment. No 
books, no printed lessons, no dry lectures. Mc- Sweeny's SHOP PLAN system of training makes real 

Sctricians in shortest possible time. 90 days' training fits 
you for a big -pay job at $50 a week and up: Write for big elec- 
trical book FREE -also remarkable tuition offer,which includes 
FREE R. R. faarae. 

®VI 
guarantee satisfaction or money back. 

11fIC ëGl6. ®7 i ELECTRICAL 
adD 62-M, 

SCHOOLS, 
Ohio 

TRIAL 
EVERY WEEK 13 WEEKS 

Your neighbors âl A YEAR. 15 CENTS 
know the Pall-Winder and You will like it- -the every- 

week news digest from the Nation's Center. Bright. 
interesting. dependable, different -- nothing else like 

it. Washington gossip, politics, science, travel, 
fun, lots of pieta es i etract,o entertainment. 
Trial v eks - 3 big issues-only 15 Cents. 
or $1 for full rear. Send now. Address: 

Pathfinder, Dept. 16, Washington, D. C. 

123 Pages. Articles fly fiabbitmen of National Proms. 
Hence. Directory of Clubs and Associations. Beauti- fully illustrated. Answers all questions on Rabbit - 
Keeping hutches, breeding stock, feeding and man- 
agement. How to market Furs and Meat. Now being 
completed. Send 30c (postage, etc.) today for your rosy. "Should he in every Rabbit -Man's Library." 
Desk 31, AMERICAN RABBIT ASSOCIATION, Inc. 
447 SOUTH HEWITT ST., LOS ANGELES, CALIF. 

Please say you saw it in SCIENCE AND INVENTION, 

,gip 

What precious metal is used in exploding 
trick matches and similar tricks? Explod- 
ing matches contain silver fulminate. 
Silver fulminate, of course, contains silver, 
so that silver is actually used in making 

the matches. 
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Choose as Your Profession 

Electrical 
Engineering 

Electricity offers a brilliant future to the young 
man who is about to choose his career. Never be- 
fore has there been such wonderful opportunity in 
this great field. Big paying positions in electrical 

work the world over are open 
B. S. Degree to trained men - men who 

in 3 Years possess specialized, practical 
knowledge. Come to the 

School of Engineering of Milwaukee -the largest, 
the best equipped electrical school of its kind in 
America. 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 de- 
gree in 3 years. If you have not finished high school 
you can make up the credits you lack in our short 
intensive Junior Electrical Engineering course. 

Practical Electrical Education 
Learn by the thorough, approved scientific meth- 

ods which our twenty -three years of specializing en- 
able us to give you. In addition to Electrical Engi- 
neering, the following complete courses are given: 
A.C. and D.C. Armature Winding- Wiring and 
Testing -Practical Electricity- Commercial Electrical 
Engineering- Junior Electrical Engineering and Auto - 
motive Electricity- Electrical Refrigeration. and Radio 
Sales and Service. 

EARN WHILE YOU LEARN 
You can earn money to help defray your ex- 

penses while learning. Our wonderful co-operative 
plan brings an Electrical Career within the reach of 
every ambitious man. Our Free Employment De- 
partment secures positions for those students who 
wish to earn part or all of their expenses. In addi- 
tion, the Department will help you get a good posi- 
tion in the Electrical industry when your training 
is completed. Daily Broadcasting WIEN. 

New Term Opens September 4th 
Write for FREE CATALOG 

Mail the coupon today for our big 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. 

CCHO)Lof ENGINEERINn 
or Milwaukee 

Founded 1905 

Dept. S.I.928 
Jackson & E. Welts Sts. Milwaukee, Wis. 

SCHOOL OF ENGINEERING OF MILWAUKEE 
Dept. S.I. 928 E. Wells and Jackson, Milwaukee, Wis. 

Without obligating me in any way, please mail free illustrated 
book, "Electricity and the One Best Way to Learn It," and par- 
ticulars regarding the course I have marked with an X. 

RESIDENT COURSES: 
....Electrical Engineering. B. S. Degree. (3 years). 

....Commercial Elec. Eng.. (H. S. graduates 1 year 
-others 2 years). 

....Armature Winding. 
....Light. Motor Wiring and Testing. 
....Electrical Refrigeration. 
....Master Electrician. 
....Automotive Electricity. 
....Radio Sales Service and Broadcasting. 

..Home Laboratory Service. (Home Study Course). 
.... I am interested in your "Earn While You Learn" plan. 

Name Age 

Address 

City State 

Education 

Book Review 

THE PROBLEM OF 'ATLANTIS, by 
Lewis Spence. Stiff cloth covers, 6" x 
9 ", 237 pages, illustrated. Published by 
Brentano's, New York City. Price $3.00. 
The only book which has come to our attention, 

containing all the available evidence on the subject 
of the lost continent, is "The Problem of Atlantis." 
It seems that the primary purpose of this able 
work is not so much to demonstrate the former 
existence of this supposedly submerged continent, 
but to place the study of this whole problem on a 
more accurate basis. It is the author's belief that 
the continent of Atlantis still lies beneath the sea 
and he has advanced arguments to further this 
theory. The Atlantis of Plato is dealt with, and 
the evidence of this lost continent as obtained from 
geology, biology and pre- history, are all sighted as 
proofs of the existence of this continent in the 
Atlantic Ocean which is claimed to be the original 
home of mankind. Evidences , of its existence are 
also drawn from Egyptian and Peruvian relics and 
history. It is the opinion of many that the lost 
continent never existed, because it has only a 
traditional background. "IIowever, this Victorian 
assumption is now totally discredited, for by a 
consensus of opinion among the archaeologists of 
our time, tradition is now regarded as supplying a 

clue which, when followed, results in the justifica- 
tion of scores of old legends and in the enrichment 
of science. " -P. L. W. 

BIRD ISLANDS OF PERU, by Robert 
Cushman Murphy. Stiff cloth covers, 6%" 
x 9/ ", 346 pages, illustrated. Published 
by G. P. Putnam's Sons, New York City. 
Price, $5.00. 

The class of books which we review for these 
columns are not generally to be pronounced of 
the generally interesting type, but in this de- 
scription of the guano trade of Peru, the con- 
servation of the birds by the government for the 
production of guano is vividly described and em- 
bodied in the interesting text; from the scientific 
aspect the ornithological and meteorological data 
make it a book of true science. Long before it 
came into the reviewer's hands for a criticism, he 
was familiar with it, and was greatly impressed 
by it then. Three or four kinds of birds produce 
guano on the islands off Peru and are carefully 
protected by the government, and are a source 
of revenue to Peru; the guano is used, principally, 
in that country, largely for the sugar plantations, 
while several millions of tons are exported. It 
is profusely illustrated and the pictures of bird 
life, of the nests, of the great flights of the thou- 
sands of Cormorants and other birds over the 
ocean, form a -wonderful series of pictures. It 
may appear that we have not said much in the 
way of a clear description of the book, but it is 
too long and embodies too much picturesque de- 
tail for this to be possible. What may be termed 
a model index and a list of literature used in the 
preparation of the book add greatly to its value. 

$31,000.00 FOR SPIRITS 
$1,000.00 was offered by this publi- 

cation in the June, 1923, issue for 
spirit manifestations that could not be 
duplicated or explained by scientific 
means. 

$10,000.00 for spiritual phenomena 
was offered through SCIENCE AND IN- 

VENTION by Joseph F. Rinn in the Au- 
gust, 1923, issue. 

$10,000.00 was offered through Sci- 

ENCE AND INVENTION -Magazine by Jo- 
seph Dunninger for spiritual manifes- 
tations which he could not explain or 
duplicate by scientific means under 
identical conditions. 

$10,000.00 is now offered through 
this publication by Mrs. Houdini for 
the ten -word message which Houdini 
promised to deliver. - 

TOTAL: $31,000.00 for spirit mani- 

festations. 

Please say you saw it in SCIENCE AND INVENTION. 
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inton 
First Pilot to FlyAtlantícl 

Is Now Ready 
to trainYOU 
at Item 

LIEUTENANT WALTER HINTON- 
pilot of the famous Transatlantic 

NC -4 flight -is ready to train you at home 
for a future in the greatest industry of the 
age, Through a Course that covers Avia- 
tion from A to Z -the cream of his broad 
experience and careful study- Hinton 
brings you the opportunity to quickly mas- 
ter the "ground work" of Aviation. He 
thoroughly trains you for any one of the 
fifty trades and professions upon which the 
Industry depends. No matter which branch 
you specialize in later, you must know the 
fundamentals of the business. 
Hinton is ready to give them to you now 
-quickly and SUCCESSFULLY. 

Better Jobs, Better 
Pay -on the Ground 

-in the Air 
Far -sighted men who get into 
Aviation now will grow up 
to the positions of foremen, 
superintendents, managers and 
PILOTS during its period of 
fastest development. Isn't it 
just plain COMMON SENSE 
for you to tie up with the 
Industry now -while the field 
is wide and open and BEFORE 
the best positions are filled? 

Get Hinton's 
FREE Book 

Send now for Hinton's FREE 
Book. Investigate his plan for 
putting his experience right 
into your hands, ready to use 
and turn into cash. Learn 
exactly lion and why he can 
open up a wonderful future for 
YOU in Aviation. Get the 
book -the facts. Rush the 
coupon today. 

Aviation Institute \1 of U.S.A. 
1115 Conn. Ave. 

Washington 
D. C. 

`Designers and ' 
Engineers 

Pilots 
Engine & Plane 

Mechanics 
Riggers 
Wire Workers 
Electricians 
Welders 
Instrument 

Makers 
Wood and Metal 

Workers 
Draughtsmen 
Plane & Motor 

Inspectors 
Airport Operat's 
Radio Experts 
Assemblymen 
Aerial Survey & 

Photography 
Aerial Transport 

Managers 
Salesmen 

r Walter Hinton, Pres., 
Aviation Institute of U. S. A. 
1115 Conn. Ave., Washington, D. C. I 

IL 

Dear Lieutenant Hinton- Send me your FREE 
( Book telling how you train men right at home 

for Aviation. I 

Name....... ............................... 
Street. Age......... 
city.. _ . - .. _ 

etit.- I 
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POPULAR 
MODEIUNL 
MOVIE T 

NOVELS 
GREATEST OFFER EVER MADE 

Take Advantage of 
This Amazing 

Bargain 

Eight full size books 
for one dollar. Never 
before has an offer of 
this kind been made. 
Only quantity produc- 
tion permits us to make 
this astounding offer 
now. Take advantage 
of it while you have 
the opportunity. Need- 
less to say these mod- 
ern up -to -date movie 
hits cannot last long 
at this tremendous bar- 
gain price. Each book 
contains at least two 
color "stills" of an 
actual scene from the 
photoplay. Don't hesi- 
tate. Mail this coupon 
now. Every story 
based on an actual 
moving picture tri- 
umph. The greatest 
book bargain of the 
age. 

Write Now ! 

Titles of This 
Tremendous Bargain Offer 

1. New York 
2. The Campus Flirt 
3. Almost a Lady 

10. Sensation Seekers 
11. The Rambling Rangers 
12. Don't Tell the Wife 
14. Tracked by the Police 
15. Tell, It to the Marines 
19. Irresistible Lovers 
20. The Cohens and Kellys 

In Paris 
21. The Divine Woman 
22. Jazz Mad 
23. The Crimson City 
24. You Can't Beat the Law 
25. Tillie's Punctured 

Romance 
26. Forbidden Hours 

8 BOOKS FOR $1.00 
Your Choice 

An Addition To 
Your Library 

These books will 
be a worthwhile 
addition to your 
library. You will 
find many hours 
of truly enjoyable 
reading in each 
beautiful volume. 
Printed on fine pa- 
per with large clear 
type. Beautiful 
colored covers of 
flexible durable ma- 
terial. These books 
are undoubtedly 
one of the greatest 
values ever offered 
at this amazingly 
low price. 

Don't Waitl! This bargain cannot last long at this price. 

CONSRAD COMPANY, INC. 
230 FIFTH AVENUE NEW YORK, N. Y. 

CONSRAD COMPANY, INC., 230 Fifth Avenue, New York, N. Y. 

Gentlemen: Enclosed find 51.00. Kindly send Me the books listed by number herewith: 

Numbers 

Name 

Address 

City. State 

Electrical Course for men of ambi- 
tion and limited time. 
Over 5000 men trained. 

Condensed course in Theoretical and Practical Bier- 

Engineering tne 
lculodeg trlcal 

ly related 
subjects of Mathematics and Mechanical Dressing. 
Students construct motors, install wiring. test elec- 
trical machinery. Course designed to be completed 

in one coüego Year. + BLISS 
ELECTRICAL SCHOOL 
Prepare tor'lyiour profession In the 
most interest?ng city in the world. 
Catalog on request. 

149Takoma Ave.. Washington. D.C. 

e$75Weekb Building `'/ Radio Sets 
Join the Radio Association of America! We train 
you to build and repair radio sets -start you in busi- 
ness- enable you to earn $3 an hour upwards. Free 
5 -Tube Radio Set to members. Write for special 
limited -time plan whereby your membership need not 
cost you a cent. Write today! 

RADIO ASSOCIATION OF AMERICA 
Dept.SN -9 45f3 Ravenswood Ave. Chicago, III. 

Automatic Concertina 
'1 (Small Size Piano Accordeon) 

PLAYED WITH INTER- 
CHANGEABLE ROLLS 

Without any faint idea of mu 
sic or notes, without hout any study 
or practice, you can play per- 
fect, like an artist, any songa, 
dances, fox- trots, one- steps, 

operas, marches, etc. Nobody can seethe mechanical arrange- 
ment, everybody must think you are an artist. Wonderfultone, 
playing complete with all bass and accompaniments :Music 
is wanted and welcomed everywhere. Biggest assortment 
of rolls, latest hits. Three models. College model, 530.00; 
Home model, 545.00; Concert model, 560.00, and music rolls 
free. Descriptive circular No. S mailed free. 
TREASURE SALES COMPANY, 1690 Boston Rd., NEW YORK, N. Y. 

pier 5)lil1111 

WITH You nt d nn lac nse 
s No Permit 

loo s ótÁntnmecic.uaefnRequll'ed 
CART- fun or self- defence,keeps away tramps, 
RIDGES. 

Frightens thieves, cares away doga- 
cal home profee 

automatic 
Foci your friends. eion, as an expensive 

appearance, 
in construc- 

mauazine 
finish, and e, 

ejection 
automatic 

instantly and powerful report Guaranteed 
cartridges, 

Safe. send no money, Pay expressman $4.99 for automatic with 100 
cartridges. JENKINS, 621 Broadway, New York, Dept 654.. 

THE INDUSTRIAL TRANSITION IN 
JAPAN, by Maurice Holland. Stiff board 
covers, 4 x 6 inches, 51 pages. Published 
by the National Research Council, New 
York City. 
Jalai is undergoing, a progressive industrial 

transition. One of the modern methods adopted by 
Japan is the use and maintenance of industrial re- 
search laboratories, which have already proved their 
value The author outlines the rapid progress of 
civil aviation in Japan, the development of fisheries, 
and describes the remarkable success of the Japanese 
pearl culture methods. The experiment station 
which is devoted to the advancement of the silk 
industry, is but another sign of Japan's adoption of 
modern methods. -De«r. B. 

SIR ISAAC NEWTON, edited by F. E. 
Brasch. Stiff cloth covers, 6% x 10 inches, 
351 pages. Published by the Williams & 
Wilkins Company, Baltimore, Md. Price, 
$5.00. 
A description of Sir Isaac Newton's work is pre - 

septed here in a collection of several essays pre- 
pared by a number of notable modern professors and 
scientists. Newton's contributions to physics, 
mathematics, chemistry, astronomy, philosophy, and 
religion are thoroughly discussed. It is a book 
which every student of science will welcome, and 
which the non -technical reader will accept with grati- 
tude and enthusiasm. The work deals not only 
with the scientific work of Newton, but includes 
much information about his human activities, which 
enables one to perceive the great diversity of New- 
ton's interests, and at the same time the book is 
rendered interesting to the ordinary man. The book 
completely removes the popular delusion that New- 
ton's only important discovery was the law of gravi- 
tation. Newton's work in the field of optics is de- 
scribed by Professor D. C. Miller, an eminent 
physicist of the Case School of Applied Science. 
Einstein's theory of relativity and the law of grav- 
ity are reconciled by G. D. Birkhoff, Professor of 
Mathematics, Harvard University. The contribu- 
tions of Newton to theology are discussed in an ex- 
ceedingly interesting chapter on Newton and Re- 
ligion, by G. S. Brett, Professor of Philosophy. 
Newton's work in this field was presented with his 
identity as author carefully concealed, due of course 
to the personal danger which attached to those who 
dared to discuss religion in a scientific manner at 
that time. It seems that Newton considered science 
a part of theology, the part which could be demon- 
strated, and it was he who attacked the ancient 
tradition of the two worlds, celestial and terrestrial, 
and established the idea of law in the universe as 
one and the same throughout. -DeW. B. 

FREE AND CAPTIVE BALLOONS, by 
Ralph H. Upson. Stiff cloth covers, 53" 
x 8% ", illustrated, 300 pages. Published 
by The Ronald Press Co., New York 
City. Price, $5.00. 

Many_ books have been written on the subject 
of aeroplanes, but it sometimes seems as if the 
older type of aerial vehicle, the balloon, or lighter than air structure, has been somewhat neglected 
by writers. This exhaustive volume gives a most 
elaborate account of all the details of these struc- tures; from the valves down to the baskets, sus- 
pension nets and tackle -every imaginable detail 
is included, even to the making of knots for the rigging. The fabric for the envelopes is a par- ticularly interesting subject. The use of Gold - beater's skins is menttt ned in its use for balloon fabric and the author promises a treatise on this most interesting subject in a subsequent publica- 
tion, under the auspices of the Ronald Aeronautic 
Library. We would be glad if he had said more about it here. The troubles with balloons, of which the principal one, perhaps, is the deteriora- 
tion of the fabric, is given space, also. An ex- 
cellent index ends the work. 

IN "RADIO NEWS" FOR 
SEPTEMBER 

The, Screen -Grid Strobodyne Receiver -By 
R. E. Lacault 

Screen -Grid Tubes as A.F. Amplifiers -By 
William H. Fortington 

How to Build from the Schematic -By 
Fred H. Canfield 

How Much Amplification for Best Qual- ity?-By C. Sterling Gleason 
Making Serviceable and Efficient Coils - 

By Philip H. Greeley 
Some Problems of A.C. Operation -By 

Charles Magee Adams 
Successful Television Accomplishments on 

Broadcast Band 
What's New in Radio 
Radio Wrinkles 
Letters from Radio Home Constructors 
I Want to Know 
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START TO PLAY 
VERY FIRST DA 
Even if you can't read a note of music right now, 
you play a simple melody on the very day you get 
your Deagan Xylorimba. Free, easy lessons show 
you how. Soon you are amazing friends and relatives. 
Then a new life begins -long, happy evenings of joy; parties; 
popularity; radio engagements -and the same chance to 
make $5 to $25 a night as Ralph Smith, Chicago -"Played 
20 minutes at wedding; received $20." Or the Hallman 
family, Reading, Pa.,-"Made $300 in 5 weeks, spare time." 

FIVE DAYS' FREE TRIAL-Our big FREE book 
tells all about this fascinating instrument -the 5 -day free 
trial offer -the free lessons -the easy payment plan. Send 
in the coupon today -the booklet will be mailed promptly 
without cost or obligation. 

MAIL COUPON TODAY 
J. C. Deagan, Inc., Dept. 1566, 1770 Berceau Ave., Chicago 

Send me, without obligation, full details of Free Trial offer 
and easy -payment plan on the Deagan Xylorimba. 

Name 

Address- 

á á °s ü °FaS/ 
According to a recent article by the 
president of the world's largest motor 
research corporation, there is enough 
energy in a gallon of gasoline if con- 
verted 100% in mechanical energy to 
run a four cylinder car 450 miles. 

NEW GAS SAVING 
INVENTION ASTONISHES 

'CAR OWNERS 
A marvelous device, already installed 
on thousands of cars, has accomplished 
wonders in utilizing a portion of this 
waste energy, and is producing mileage 
tests that seem unbelievable. Not 
only does it save gasoline, but it 
also creates more power, gives instant 
starting, quick pick -up, and eliminates carbon. 

FREE SAMPLE and $100 a Week 
To obtain national distribution quickly, men are being 
appointed everywhere to help supply the tremendous 
demand. Free samples furnished to workers. Write 
today to E. Oliver, Pres., for this free sample and big 
money making offer. 

WHIRLWIND MFG. CO. 
999 -315 E. Third St., Milwaukee, Wis. 

Radio Wrinkles 
RADIO WRINKLES accepted and 
published will be paid for at regular 

rates 

CONCEALING ANTENNA AND 
GROUND WIRES 

WIRE 
UNDER 
BASE- 
BOARD 

PLUG 

BASE SOCKET 

Unsightly wires connecting to the radio re- 
ceiver, may be placed out of sight by using 
the simple method shown in the above illus- 
tration. A base socket of the plug -in type is 
used, a plug to fit the socket and a short 
length of lamp cord. The antenna and ground 
wires are fastened to the base socket. The 
aerial and ground leads on the set are attached 
to the plug. When the set has to be moved, it 
is merely necessary to pull out the plug from 

the socket. -Herman R. Wallin. 

WIRE CONNECTORS 

IiNDYTYPE AIRPLANE 
New 135 -ft. Cross - 
Atlantic Silver Sea Gull model @ 

Liudytype "Spirit of St.Louis P MONOPLANE 
Special Introductory Price 
Rises from ground and flies 76 ft. or 

by own power. Entire model Sn- 
iehedin Brilliant Silver Lustre. Scien- 

tifically designed to last detail Even the "Lone Eagle" himself is at 
the controls! Very educational! Decidedly realistic! Sensational 
Performer! Thrilling fun as it zooms away through the air, banking 
turning, soaring. before gliding to earth. Easy construction set, put 
together in evening without tools complete materials' including six 
Inch propeller, adjustable wings, full directions, postpaid U.S. $1.00. 
Canada $1.20. Satisfaction nteed or return outfit in five days and 
receive money back. Be the first to own one. Order yours NOW! 

MODEL AIRCRAFT CO.. BMW. 
CPodlicothe,Ohio 

GuaránWedto fly - or Money Back: 

WANTED 
Copies September, 1927 SCIENCE 

AND INVENTION. Write SCIENCE 

AND INVENTION, 230 Fifth Avenue, 

New York City. 

Test clips or emergency connectors for wires 
of light gauge can be made from a pair of 
snap cuff buttons. The test leads are simply 
soldered to the links, one wire on each half. 
When using fine wire, dress fasteners can be 
employed advantageously in place of cuff 
buttons. Cuff links of this sort can be pur- 
chased for a small cost at most stores and in- 
sure a secure connection, which is not always 
obtained when using the ordinary test clips. 

-John A. Wiederhold. 

3 FOOT 
CONE 

AERIAL 

LOOP SPEAKER 

CABLE UNIT 

An exceptionally novel wrinkle is shown 
above. This consists in placing the loop aerial 
inside of a cone speaker. A cable leading from 
the base of the speaker contains both the 
speaker and aerial leads. In order that the 
loop antenna may be of the correct size, a 
three -foot cone speaker will have to be used. 
-Contributor please send name and address. 

Please say you saw it in SCIENCE AND INVENTION. 
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If Want @ s- 
IarityBk Pay 

LE I ' A ; ION 
QUICK! 

A RE you a red -blooded, 
Cl daring he -man? Do 
you crave adventure, 
popularity, admiration, . 

and the applause of great 
crowds? Then why not 
get into the Aviation In- 
dustry -the greatest ad- 
venture since time began 

- -the greatest thrill ever 
offered to man? 

Think what Aviation offers you. The praise and 
plaudits of the multitude. And a chance to get in 
on the ground floor where rewards may be unlimited! 
Aviation is growing so swiftly that one can hardly 
keep track of all the astonishing new developments. 
Air -mail routes have just been extended to form a 
vast aerial network over the entire U. S. Many Com- 
mercial Airlines and airplane factories are now being 
organized. Men like Henry Ford are investing mil- 
lions in the future of commercial Aviation for they 
Bee its great possibilities. 

Easy to Get into Aviation by 
this Home Study Method 

'Get into this thrilling 
profession at once while 
the field is new and 
uncrowded. Now -by a 
uniquenew plan-you. can 
quickly secure the basic 
and preparatory training 
you need to get started in 
the Aviation Industry at 
home, in spare time. Ex- 
perts will teach you the 
Secrets andfundamentals 
of Practical Aviation - 
give you all the inside 
facts that are essential to 
your success. And, the 
study of Aviation by this 
remarkable method is al- 
most as fascinating as the 
actual work itself. 

Send sor FREE 
Book! 

Send coupon for our new 
free book, just out-Oppor- 
tunities in the Airplane In. 
dustrv. It is vitally interest- 
ing, reads like a romance and 
tells you things about this 
astonishing profession you 
never even dreamed of 
Write for your copy today: 

AMERICAN SCHOOL OF AVIATION 
3602 Michigan Ave., Dept 0426 Chicago 

PICK YOUR 
JOB! 

Flying 
Airplane Instructor 
Airplane. Engineer 
Airplane Repairman 
Airplane Assembler 
Airplane Mechanician 
Airplane Inspector 
Airplane Builder 
Airplane Salesman 
Exhibition Manager 
Airplane Contractor 
AirplaneMotorExpert 
Airplane Designer 

_.._._ 
1 

AM 
3601, Michigan AOOL Dept. 1426,TChicago, Ill. @] 

i Without obligation, please send me your FREE Book, 1 

Opportunities in the Airplane Industry . Also information 1 

about your Home Study Course in Practical Aviation. i 

I 

1 
Name - .. Age .... I 

I 1 

I Address I 

I 1 

City Slate 
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- now he owns 
a Big Business - and LaSalle helped! 

When W. R. MacNeal took his first small job with Hirsch 
Bros. & Co., food product manufacturers, Louisville, Ky., 
twenty -four years ago, he decided that unless he kept his 
eye always on the job ahead, his chances for success were 
mighty slim. He had left school before finishing even the grades. He knew that he must constantly build himself up 
as best he could. 

Recently W. R. MacNeal resigned as vice -president of Hirsch Bros. & Co., to take over, os owner, president and general manager. the company of Knadler & Lucas, estab- 
lished, successful pickle manufacturers. 

Your Business Management training," writes Mr. Mac - Neal, "has broadened my mind for bigger business and larger possibilities, while enabling me to perform the pres- ent duties more efficiently. I have found that I can decide business questions faster and better with LaSalle instruc- 
tion stored away in my brain and with the LaSalle manuals handy for quick reference." 

Send for Free Book 
While still an executive of Hirsch Bros. & Co., Mr. Mac - 

Neal made his start toward greater achievement by clipping 
a coupon similar to the one just below this text. It brought 
him without obligation a 64 -page book entitled, "The Modern 
Executive and His Training " -a book which to hundreds of ambitious executives has been worth many times its weight 
in gold. 

If you are in earnest, and want to achieve the goal you 
have secretly set for yourself, this free book will show you 
a sure, safe and speedy way to the desired end. Mail the 
coupon NOW. 

Find Yourself Through LaSalle! ®ei 
LaSalle Extension University 
Dept. 9384 R Chica 

® I would appreciate free copy 
of "The Modern Executive 

and His Training." 
I am more interested in the 
training checked below: 

Modern Salesmanship 
Higher Accountancy , 
Traffic Management 
Law; Degree of LL. B. _ _, 

O Industrial Management 
Name 

Present Position 

Address 

ENJOY4pTHRILL °,cELECTRIFIED 

RADIO at SMALL COST 

t° Banish forever all the annoyance 
and expense of buying new B" Batteries with a TOWNSEND "B" 
POWER UNIT. Hooked up in a few moments -and you have per- 
manent power from your light soc- ket from that time on. Use same 

tubes now in your set. No changes. 
You'll be amazed at the 

way Townsends improve 
your reception and add to 
distance getting. More 
than 60,000 now in use. 
Send Coupon today for full 
information and free trial 
offer. 

TOWNSEND 
LABORATORIES 

Chicago Illinois COUPON----- - 
TOWNSEND LABORATORIES 9 -28 
Dept. 35 , 713 Townsend St., Chicago, Hl. Please send me full information on the Townsend °°8" Power and Free Trial Offer. 

Name 

Address 

POPULAR CHEMISTRY 
A Monthly Chemical Magazine 

Latest chemical news, experiments 
formulas. recent advancements in medi- 
cine, vitamins, etc , new uses for X -rays, 
ultraviolet light, radium, etc , every 
month. New feature articles that tell of 
the wonders of chemistry in a non- 
technical manner. Three trial copies 
(back issues). 30 cents. 81.00 per year. 

POPULAR CHEMISTRY CO. Dept. SB Swedesboro, N. J. 

BE A DETECTIVE 
Earn Big Money. Work home or travel. Make secret in vestigations. Experience unnecessary. Write Dept. S. A. 
American Detective System, 2190 Broadway, N. Y. 

REMOVING INSULATION 
LENGTH TO BE CLEANED 

Science and Invention for Sép'tember,192i 

SHORT LENGTH OF TUBING 
SOLDERED TO SHEET METAL 
STANDARD 

WOOD BASE 

2 LOOP OF #4 NICROME 
RESISTANCE WIRE 

LEADS FROM 61, . 
CURRENT SOURCE 

ASBESTOS 
SHIELD 

SHEET STEEL 

BENCH 

-J STOP BLOCK FOR 
LENGTH ADJUSTMENT 

RESISTANCE WIRE 
LOOP Z" DIAMETER 

FLEX HOOK-UP WIRE 

BRASS CONNECTION 
BLOCKS .' 

WOOD BLOCK 
WITH GROOVE 

ASBESTOS 

Several ways of removing the insulation from 
flexible hook -up wire are shown above. The 
insulation is first cut through by heat, which 
is supplied by a loop of resistance wire con- 
nected to a six -volt battery. The severed sec- 
tion of insulation is then removed by drawing 
it through a piece of steel, as shown. A 
wooden block with a groove, fitted with a 
stop block for length adjustment, will also 
prove very useful. No. 4 Nicrome resistance 
wire is used for the heating loop. -Acme Wire 

Company. 

MULTIPLE RADIO SETS 

Gives You All 
these Features 

Patented Snap -on 
Pads -the greatest im- 
provement for beauty 
of tone - easy to re, 
place, no more cement- 
ing. Found only on the 
Buescher. 

Patented Automatic 
Octave Key, always 
positive. 
Perfect Scale Accur- 
acy; every tone always 
full, clear and true. 

"Greatest Sax" 
arry Dixon Loes, 
Three Rivers,Mich., 

wrote-' By the ad- 
vice of a friend, I 
bought aBuescher 
Saxophone.I know 

now I made the right 
choice. Its beauty, easy 

action and latestimprove- 
mente make it the great- 

est Sax on the market." 
FREE BOOK 

Illustrates all the various 
models, and contains pic- 

tures of many famous pro- 
fessionals - also first lesson 

(472) 
chart.Send name for copy orask 

; for circular on any other instru- 
ment in which you are interested. 

Buescher Band Instrument Co. 
2567 Buescher Block Elkhart, Indiana 

6 Days'Trial 
in your own home 
on any Buescher 
Saxophone, Cor- net, Trumpet, 
Trombone or 
other instrument. 

Zez Confrey 
with his 

Buescher 

SHORT WAVE SET 

BROADCAST SET 

FIG. 
By utilizing the bases of burnt -out vacuum tubes, the same "A" and "B" batteries may 
be rapidly connected to any one of a number 
of radio receiving sets. Hardly a set is built which can cover all the wave -bands now in use. The glass bulb is broken off the old tube and four flexible wires are soldered to the prongs. These lead to the batteries. The four connections may be the positive and negative "A" battery and the positive and negative "B" battery. The uses of a plug of this sort are shown above in Fig. 1. In many 
sets using a hard detector tube, little differ- ence is noticed when the plate voltage is 

raised from 45 to 90 volts. 

BA-2.21V 8 +45 V. 

If a soft tube is used, the set must be wired 
so that the positive "A" battery connection 
goes to the negative "B" battery. This leaves an extra prong, so that both 221/2 and 45 volts may be taken off the positive "B" battery 
connection for the detector and amplifier tubes 
as shown in Fig. 2. A small single -pole, dou- 
ble -throw switch may be used to change the aerial from one set to another. If more than 
two sets are used, it will be necessary to use 
a multiple switch to connect the aerial to any 
set desired. It is very important to test and 
trace all connections made to the plug. - 

Lyman F. Barry. 
Please serti Tau saw it Az Scrrxce Aan T yr mrn 

BringsYou911 , 21I 
This 2 

South Bend Jr. Back Geared 
Screw Cutting Precision Lathe. 
Set it up in your own shop and pay the balance 
of our low price of 5150 in 10 equal monthly 

ayments. We ship at once on receipt of 
down payment. 

No Extra Charge for Coun- 
tershaft and Equipment 

If you prefer, can supply same Lathe 
quipped with H h, p. Electric Motor Drive 

for plugging m any light so ket for power, fora down payment of only $45.60. Costs 
less than 2e an hour to operate. 
Lathe 

in. 
power 

o ti feed 
spindle hood ph1 

so 
her 

legs and can h 3b 3M. 4 and 4 ft beds. 
pfloor. 

Free Catalog 89A shows 216 styles and types of Lathes. Write for it, 

This Lathe 
Will 

Cut threads 
Do turning 
Boring 
Chucking 
Make bushings 
True Commu- 

tators 
Undercut Mica 
Bore connect- 

ing rods 
Finish Pistons 
Reface valves 

and hundreds 
of other Jobs. 

South Bend Lathe Works soli', Btoir =Is:, 
New York City: J. E. Begga Co., 183 Centra Street 

kiifiTwunii, rjL 
4 0 -e 

T urnish 

fOr 
Camera and Teach You How 

Men Woolen Everywhere) Make Big Money! 
Write for FREE BOOK. 

Explains opportunities as 
Motion Picture Camera Alan, 

Portrait, News or Commercial 
Photographer. You can learn at 
home or in our New York Studios. 
Spare or full time. 
N.Y. institute of Photography 
10 W. 33rd St., N. Y., Dept. 82 

Be a Movie 
Operator 

We furnish pro- 
jector and teach 
you at home. Get 
a good pay job 
with Movie or Vaudeville 
Theatre. Write 
for folder. 

ti 

E \` 
sP 

`` i Maü Dealers!-Sell Books, 
Formulas, Novelties, Bargains! 

Our Ready Made Circular Serviee 
Saves You Money. Large Profits! 

Thirty Attractive Propositions Popular Sellera 
Large Catalog "Sell by Mail" Free! 

F. A. jELFC® 
519 So. Dearborn St. Chicago, Illinois 

TANIDARDIZED 
Circular Service 
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Tbe Ttreatier5 

on the Oceanfront 

ATLANTIC CITY, N. J. 

PREFERRED - 
In Spring and all seasons by those who 

know and wish the best upon either the 
American or European Plan- Sensible 

Rates withal. 

Hillman Management 

When in Washington visit Harvey's 
Restaurant, 11th and Penna. Avenues. 

Famous since 1858. 

Make 
Money 

In 
ELECTRICITY 

Learn Angeles/ 
BE an electrical specialist. Gain quick success in this most 
fascinating and profitable field. Learn at National in theenter of 
tremendous electrical projects costing more than x$100,000,000.00 
-unlimited opportunities now. 
Practical, intensive training by National's joh.eoperience method 
in 6 to 9 months. All technical essentials included. School 
endorsed by leaders in electrical industry. You learn all branches 
of electricity; radio. Million dollar institution; all modern 
equipment and training facilities. Life 
scholarship. No age limit. Free employ y El E1 
ment service. Over 17,000 successful 
graduates. 23rd year. Big, illustrated BOOK 84.page catalog sent FREE. Write today. 

NATIONAL VLECTRICALCCHOOL 
1epC 101E 4006 So. Figueroa, LOS ANGELES CALIF. 

to 
to beautiful 
proportions 

while you sleep! 

AnITPi POSE ADJUSTER 
is SAFE, painless, comfortable. 
Speedy, permanent results guar- 
anteed. Doctors praise it No 

Gold Medal metal to harm you. Small cost. 
Wen 1925 Write for FREE BOOKLET BEren -sFTE5 

ANITA INSTITUTE, 973 Anita Bldg., Newark, N.J. 

LEARN CARTOONING 
At Home -In Your Spare Time 

The famous Picture Chart Method 
of teaching original drawing has 
opened the door of success for hun- 
dreds of beginners. Whether you 
think you have talent or not, send 
for sample chart to test your abil- 
ity, and examples of the work of 
students earning from $50 to 5300 

r week. Please state vow age. per 

460 National Bldg., Cleveland,O. 

Do Animals Think! 
(Concluded front last issue) 

1` will be remembered that in the last 
issue of SCIENCE AND INVENTION Maga- 
zine there was featured an article "Do 
Animals Think ?" Accompanying that 

article there was a questionnaire which con- 
tained the following group of questions: 

1. Do you believe that animals can think? 
2. Name your reasons why you believe 

animals think. 
3. Why do you hold that animals do jiot 

think ? 

4. (a) If animals do not think, in your 
opinion, how do you account for 
the circus horse that selects num- , 
bers called for by strangers in the 
audience? 

(b) How do you account for the be- 
havior of the German dog that 
recognizes any one of forty people 
when they are mentioned by name? 

(c) A hawk tried to get a rabbit ; the 
rabbit ran for the protection of a 
barbed (single) wire fence and 
darted back and forth under the 
fence to a shed fifty feet away. 
Do you consider this an example 
of reason, thinking or instinct? 

5. Do you believe all the above reactions 
can be accounted for under the term 
"instinct" ; and if so, define your opin- 
ion of "instinct." 

6. Do you hold if animals do not "think," 
they may "reason ?" 

7. If so, where do you draw the line of 
demarcation? 

8. If a wild animal were bereft of sight, 
smell and taste, do you think that ani- 
mal would die of starvation? Or 
would the first law of nature (self - 
preservation) make the animal think 
or reason out a means of procuring 
food? 

9. Have you conducted experiments along 
any of these lines ? What were the 
conclusions ? 

Rentarlas : 

We pointed out in the last issue that the 
majority of scientists answered the question- 
naire in the affirmative. Most of them said 
that some of the higher mammals (exclud- 
ing man), do think. However, the negative 
view was also held by scientists who had 
carried on experiments with animals for 
many years. At the present time the odds 
are greatly in favor of those who held the 
affirmative viewpoint. 

The editors hold an absolutely impartial 
attitude and the discussion is still open so 
that any of the readers who may have car- 
ried on experiments which to them appeared 
conclusive, can forward their reports. These 
will be greatly appreciated. 

As mentioned before, the majority of sci- 
entists have held that the higher mammals 
are capable of some degree of intelligence. 
The consensus of opinion is augmented by 
the letters which came in since then and a 
few of those follow herewith. 

FROM A PSYCHOLOGIST 
The following answer was forwarded by 

Prof. L. L. Bernard, Professor of Sociol- 
ogy of the University of Minnesota: 

1. You have not defined what you mean by 
"think." I believe animals behave to some 
extent on the basis of response to symbolic 
stimuli. 

2. Behave by response to symbolic stimuli. 
They respond to words when spoken, if con- 
ditioned to them, especially to their names 
and words of approbation or disapprobation, 
but their condition is much less complex 
than our own. 

Please say you saw it in SCIENCE AND INVENTION. 
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STRONGFORT 
Builder of Men 

Do as Gus Clem, the 
Florida American Legion 
star, -as Hajnos, former 
"Navy Hercules" has done 
-as thousands of other 
young men have done -as 
any fellow can do who feels 
the shame of weakness -by 
following the easily under- 
stood directions given his 
pupils by Lionel Strongfort, 
for 25 years the outstanding 
physical and health in- 
structor and teacher of 
the world. 

WhatWeakness 

Worries You? 
What physical defect or 
mental worry robs you of 
bodily pleasure and the joys 
of life? What keeps you 
from winning honors in 
sports? What keeps you 
from attaining favor with 
vigorous men and women - 
at parties or in business? 
What blocks you from the 
better jobs and the higher 
pay, in the shop, store, or 
office? MAYBE YOU 
KNOW, deep down in your 
own heart, what keeps you 
down -what makes you ail 
and fail -what puts you in 
the weakling class: No mat- 
ter what the cause, nor 
how far below par you have 
been dragged, Lionel 
Strongfort wants you to 
know that you can be a 
vigorous, manly fellow in 

every way -that you can be a winner -that you can 
find delight in being in company, zest in sports, 
ourage in combat, success in the business world. 

YOU WON'T GET ANYWHERE 
so long as you go on snuffling, coughing, ailing,aching 
and complaining. You won't score until you've ban- 
ished weakness and stood up straight and looked men 
and women square in the face. If you are suffering 
from Nervousness, Constipation, Indigestion, Weak 
Heart, Catarrh, Colds or other afflictions, write me 
frankly and I will tell you how, in the privacy of 
your own home, you can rid yourself of these hor- 
rors and become a real he- man- vigorous, energetic, 
strong, magnetic. You can't afford to drag through 
life, half dead, wretched. I will help you out of this 
pit of despair if you will just tell me your trouble. 

STRONG F ORT ISM 
WILL WORK WONDERS FOR YOU 

It has helped thousands to overcome the vitality sap- 
ping disorders that afflict so many. It will, by natural 
methods, without the use of drugs or apparatus of any 
kind, enable you to develop your muscular system in- 
ternally and externally, and banish weakness and the 
results of neglecting your body, and to again feel the 
thrill of vigorousllife, buoyant health and cheerful 
mentality. IT WILL BUILD YOU UP SPEEDILY. 

SEND FOR MY FREE BOOK 
I've packed the experience and research of a lifetime 
of physical and health building into my startling in- 
teresting 

OF 

Book, 
SnTRENGTH AND 

AND CONSERVA- 
TION MENTAL 
ENERGY." It is priceless. 
It will tell you frankly how you can make yourself 
over into a vigorous specimen of vital manhood with 
100 per cent pep, power, and personality. It doesn't 
mince words. Just check the subjects on the free con- 
sultation coupon on which you want special confi- 
dential information. Send for your copy of this 
book right now- TODAY. 

®NG} O T INSTITUTE 
LIONEL STRONGFORT. DIRECTOR. 
PHYSICAL. AND HEALTH SPECIALIST 

DEPT. 613 NEWARK, NEW JERSEY. U.S.A. 

Send this FREE Consultation Coupon 
ABSOLUTELY CONFIDENTIAL 

Mr. Lionel Strongfort, Strongfort Institute, Dept. 
613, Newark, N. J.- Please send me absolutely free my 
copy of your book, "PROMOTION AND CONSERVA- 
TION OF HEALTH, STRENGTH AND MENTAL 
ENERGY." I have marked (x) before the subjects in 
which I am most interested. 

..Catarrh Overweight Great Strength 

..Colds ..Constipation ..Vital Losses 

..Asthma ..Weak Back ..Lung Troubles 

..Headache ..Weak Eyes ..Round Shoulders 

..Rupture ..Rheumatism ..Youthful Errors 

..Thinness ..Nervousness ..Manhood Restored 

..Pimples ..Night Losses ..Stomach Disorders 

..Insomnia ..Short Breath ..Increased Height 

.. Impotency ..Weal- Heart . Muscular Development 

h1 

Other Ailments 

Name 

Age Occupation 

Street 

City State .... 
orraissavissionsi. 
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Reading Architects' 
BLUEPRINTS 

Learn at Home! 
THE building trades are booming. Em- 

ployers everywhere are looking for men 
who can read architects' blueprints. Splen- 
did salaries and rapid advancement are 
offered men who have this special training. 

There is an easy, delightful way to learn. 
The International Correspondence Schools 
will teach you right at home in an hour a day 
of the spare time that now goes to waste. 

You will like the course because it is so 
PRACTICAL. You work on actual blueprints 
-the same blueprints a contractor would 
use if asked for an estimate, or a foreman 
would receive from a contractor. 

In a surprisingly short time you can ac- 
quire a knowledge of blueprints that will 
be of great value to you in a salary way the 
rest of your life. 

Mail the Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
The Universal University" 

Box 6247 -E, Scranton, Penna. 
Without cost or obligation, please send me a copy of 

your booklet, "Who Wins and Why," and full particulars 
on the subject before which i have marked X: 

['Architect Window Display 
Architectural Draftsman Plumber and Steam Fitter 
Architects' Blueprints Electrical Engineer 
13 Contractor and Builder Electric Lighting 
Building Foreman Mechanical Engineer 
Concrete Builder Show Card and Sign Lettering 
Structural Engineer Industrial Management 
Structural Draftsman Secretarial Work Heating and Ventilation Business Correspondence 
Plumbing Inspector Bookkeeper 
['Foreman Plumber Stenographer and Typist 

Sheet Metal Worker El Higher Accounting 
Surveying and Mapping Common School Subjects Civil Engineer Mathematics English 
Electric Wiring Illustrating Cartooning 

Telegraph Engineer Railway Mail Clerk 
Practical Telephony Civil Service 

Mechanical Draftsman IA Mining Engineer 
Toolmaker Gas Engine -Operating 

ID Machine Shop Practice Textile Overseer or Supt. 
CI Chemist Pharmacy Traffic Manager 

Navigation Automobiles 
Salesmanship Airplane Engines Spanish 
Advertising Agriculture French 
Business Management Poultry liaising Radio 

Name 

Street Address 

city State 

Occupation 
11 you reside in Canada, send this coupon to Interna- 
tional Correspondence Schools Canadian, Listited. Montreal 

l'NewModel 
Men's 
Strap 
Watch ' 

Two years written 
guaraee 

this full jewentled 

Yourch iceinssquare, 
tonneau or cushion shape 

-same price. Radium dial, 
telle time in dark. Accurate 

timekeeper, tested and adjusted. Rush your 
order. Quantity limited. Send no money, pay 

postman $3.85. JENKINS, 621 Broadway, New York, Dept. 65E9 

L`ató1 S]Npw.CARDS :. 

SONS 
a(iU We l.or y teach 

or red 
in sppare time. Enormous &- 

mend. are future. Interesting 
work. Oldest and foremost school. 

EARN $50 TO $200 WEEKLY 
John Vaeean, N. Y., gets 525 for single 'how 

card. Crawford. B. C.. writes: "Earned $200 
while taking course." Don't delay. Send today 

for complete information. samples sad guarantee. 
DETROIT SCHOOL OF LETTERING 

179 Sämsuu £VQ. Este 1899i DETROIT. MICH. 

3. I know of no animals which respond to 
form and symbols. 

4. (a) This has been fully and scien- 
tifically explained in the literature of psy- 
chology. There is no mystery about it. 
The horse responds to motor cues, does not 
manipulate verbal symbols. 

(b) Condition of name to visual image of 
the persons, and to motor signals (con- 
sciously or unconsciously given) by the 
demonstrator. 

(c) Result of habit -that is, of having 
become conditioned to observe and avoid 
obstacles of this sort. Depends on what you 
mean by reasoning, as to whether I would 
call it reasoning. 

5. NO ! See my book on "Instinct : A 
Study of Social Psychology." Evidently 
you are not familiar with this book. 

6. See below. I suspect that you have 
some mystical notion of the nature of think- 
ing and reasoning. A cathartic dose of be- 
haviorism here would clear up your system 
admirably. - 

7. Behavior is continuous -lines are not 
definitely drawn ; but lower animals use but 
little inner or neuro- psychic control. They 
do respond to abstract symbols with con- 
crete meanings, however. 

8. I see you are a confirmed mythologist. 
Will you kindly tell me where I can find 
the code of the "laws of nature ?" It must 
be a very valuable book. 

See the following writings for my views: 
"Instinct: A Study in Social Psychology" 

(1924 -Henry Holt & Co., New York). 
"An Introduction to Social Psychology" 

(Holt, New York, 1926). 
"Neuro- Psychic Technique," Psychological 

Review, Nov., 1923. 
Article on bases of Culture, Amer. Jour. of 

Sociology, Sept., 1926. 
"Scientific Method to Social Progress," 

Amer. Jour. of Sociology, July, 1925. 
"Objective Viewpoint in Sociology," Amer. 

Jour. of Sociology, Nov., 1919. 
"Invention and Social Progress," Amer. 

Jour. of Sociology, July, 1923. 
"A Classification of Environments," Amer. 

Jour. of Sociology," Nov., 1925. 
I do not consider thinking and reasoning 

as separate facilities. See my Social Psy- 
chology, pp. 162-170. 

HAVE INTELLIGENCE 

A PROFESSOR of Cornell University, 11 Ithaca, N. Y., whose name was not 
signed to the questionnaire, answers the ques- 
tions in the following way: 

1. In a limited way. 
4. (a) Association of spoken word _and 

given number. 
(c) Instinct and attempt to place some 

obstruction between itself and hawk. 
8. The animal would die of starvation. 
9. No. 
Remarks : I think animals have varying 

levels of intelligence and use it to their 
advantage. Whether they think or reason 
depends largely on the definition of the 
terms. - 

YES, BUT BIRDS DO NOT 

PAUL GRISWOLD HOWES, curator of 
Natural History of the Bruce Museum, 

Bruce Park, Greenwich, Conn., has this to 
say: 

It would be quite impossible for me to 
answer your interesting questionnaire in a 
few words, and I am therefore taking the 
liberty of making my comments on this sub- 
ject in this extended letter. 

In considering question No. 1, "Do ani- 
mals think ?" it is important to understand 
what living things are meant by the word 
animals. If it means, any living thing en- 
dowed with sensation and voluntary motion, 
then the answer is overwhelmingly No, for 
the vast majority of animals, as I under- 
stand the word, show not the slightest be- 

(Continued on Page 476) 

Please say yo]c saw it in SCIENCE AND INVENTION. 
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SAVE YOUR MONEY ! 

BE YOUR OWN SERVICE MAN 

THE RADIO 
TROUBLE 
FINDER 

Even the highest - 
priced radio set 
occasionally de- 
velops a fault and 
that at a time 
when you least 
expect it -maybe 
right in the mid- 
dle of an interest- 
ing program. But, 
a handy copy of 

The Radio Trouble Finder is the sim- 
ple means for tracing every defect and 
remedying it in the easiest manner 
possible. There is no mishap that could 
befall a radio, but what is fully covered 
in this valuable book. 
The Radio Trouble Finder is edited 
by men fully versed in the subject 
covered -men with years of actual ex- 
perience behind them -and who have 
grown to prominence since the infancy 
of radio. 
Don't wait till your set goes bad -get 
your copy of this remarkable guide to 
radio trouble now. Fill in the coupon 
and we will send you by return mail a 
copy of The Radio Trouble Finder, 
a money- saving investment. You can 
be your own service man. 

The 25C Copy 

BUILD YOUR OWN 
RADIO SET 

150 RADIO 
HOOK -UPS 

This is the latest 
issue of this re- 
markable book. 
Absolutely new 
and up - to - date. 
All the best dr- 
Cuits of the day. 
Full instructions 
on how to build. 
Make your own 
set from the dia- 
grams shown in r 
150 Radio Hook - 
Ups. Write today - pick the set 
you want to build and make it. Then 
you are sure to be satisfied with the 
results you get. 
150 Radio Hook -Ups was prepared by 
the staff of Radio News. An accurate 
guide to better set construction for the 
radio "fans." 

a VonuP 
'reFatediby the aGf(af-,., 

RADIO Mp$ 
'NEWS ...- 

The 25 C Copy 

MAIL THIS COUPON NOW 

CONSRAD CO., INC. 
230 FIFTH AVENUE NEW YORK, N. Y. 

CONSRAD COMPANY, INC. - 

230 Fifth Avenue, New York, N. Y. 
Gentlemen: 

Kindly send me a copy of 150 RADIO HOOK- 
UPS ... THE RADIO TROUBLE FINDER... 
(check which or both). 

Enclosed find cents in full payment. 

Name 

Address 

City State 
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Make $115 a Week with Free Tensest Seliry 
Mg outfit. Wonderful line lingerie, shirts, °ol -, 
lars, underwear, etc. We open store for pro- 
ducer and pay expenses. Write Today for 
your Free outfit. Telison Mille Suite PCS; 
1107 Broadway, New York, N. Y. 

America's Greatest Tailoring Line Fred 
130 large Swatch Samples-All Wool - Tailored 
to Order -Union Made -Sensational low price. 
Get outfit at once. Address Dept. 622. Good- 
wear. 844 W. Adams. Chicago. 

I pay my agents $90 a week Just to wear 
and show beautiful New Free Raincoat and 

Kgive 
away Free 

230 So. Wells, 
Hats. r 

hicago 
for you. R. F. 

Agents earn big money taking orders for 

Hosiery FancDress o 
Goods, 

O Samples turnIsked. 
The National Importing Co.. Dept. J89,. 
573 Broadway, New York City. 

Marcelwaver Is Taking American Women 
by storm. Men and women representativet 
everywhere making biggest profits of years. 
$279 a week -$57 a day -$17 an hour -spare 
or full time workers earn such amounts easily., 
Territories now being allotted. Full informs- 
don Free. Marcelwaver, Dept. 98M, Cin- 
cinnati, Ohio. 

Sell Shirts! I furnish free samples. 
Ties given free,, 1 Personal Initials. Liberal 
25% commission. Write today. Roseclßf 
Shirts, Dept. J -11, 1237 Broadway. New York. 

LEARN WHILE YOU EARN 
$S$ For Photoplay Plots. Stories Ac- 

cepted any form. Revised, criticized copy'. 
righted, marketed. Estab. 1917. Booklet - 

free. Universal Scenario Co., 215 Western 
& Santa Monica Bldg., Hollywood, Calif. 

Men, get Forest Ranger ob; $125-5200 
month and home furnished; hunt fish, trap, 
For details, write Norton Institute, 152 
Temple Court, Denver, Colo. 

Become a Landscape Architect. Big 
Money, Uncrowded Profession. We teach by 
correspondence. Write for details. National 
School of Landscape Design, Equitable Bldg., 
Des Moines, Iowa. 

gsgggiiigig 

Business of your own! Make $68.00 a 
Week and up. We furnish everything. Sell all 
wool made -to- measure suits direct from factory 
$23.75. It's easy -real $45.00 values. No ex- 
perience needed. Advertising and sales training 
course furnished. Write Fairbanks Tailoring 
Co., 2304A Wabansla Ave., Chicago, Ili. 

$85.00 weekly -Dresses Free! Associate 
company of famous Real Silk Hosiery offers 
you remarkable opportunity to earn money. 
Paris styles. Below -store prices. Free equipment. 
Hayford Frocks, 915 Walnut St., Indianapolis. 

Big Money. Full or Spare Time. Take 
orders direct for guaranteed Boys' and Youths' 
Clothing. Big Cash commissions. Experience 
unnecessary. Sample outfit loaned free. Write 
Kralge- Wilson, 719 Broadway, N. Y. 

You Are Wasting Time Working for 
Other people. Let us show you how to control 
our on business l unnecessary; Capita immediate profits. Am- 

erican Products Company, 1924 Monmouth, 
Cincinnati, Ohio. 

Fifth Avenue Manufacturer Sells Direct 
Suits, Topcoats. Overcoats $13.75, commission 
$3.50. Guaranteed All Wool and Worsted Suits, 
Overcoats 819.75, commission $4.00. Repeat 

PPene il1fé rC AvuTaors.40 Fit Av. Ne York 
.- 1 Want Men Who Want Money 

Will pay you big commission in cash every 
day, also liberal monthly bonus on either a 
full or part time basis, to handle America's 
most widely known line of Business and Per- 
sonal Christmas Cards. Season Just starting. 
Will furnish everything free and teach you how 
to make more money than you have ever made. 
Address Mgr., Dept. 19, Process Engraving 
Company, Troy at 21st Street, Chicago. 
_5.00 to $15.00 daily selling Parmode 
Wash Dresses and Men's .Shirts.'Best values - 
highest commissions. Write Parmode Co., 704 
N. 9th St., St. Louis., Mo. 

Our Salesmen Make $50 to $100 Weekly, 
lolling the best all -wool, made -to-measure suits 
at 325. Samples free. six days delivery. Satis- 
faction Guaranteed or Money Refunded." 
Bonded by United States Fidelity and Guar - 
ants Co. Fall line ready. Homeland Tailor- 
ing Co., Inc., Dept. 10. 216 E. Lexington St.. 
Baltimore. Md. 

Agents -big Money Selling Model Hate 

20 numbers: 
Guaranteed 

styles. yy`'Freet 
prices. 

tfi 
Model Hat Co.. Dept. M -27. East Orange. N. J. 

Men ! Here's biggest Seller 1928 -Super 
Quality Breeches. Pants for outdoor worker, 
sportsmen. Lower priced, bigger commissions. 
Business getting Sales Outfit Free. Big Bob. 
Dept. 99, 489 Broome Street. New York. 

Not an ordinary offer! Weekly income 
about $55 to live agents. Introduce unbreak- 
able fountain pen at 'J4 price. Write, for 
Free pian or send only $2 for sample demon - 

Dept. 1307. 147 Nassau 
Bonded 

New York on. 

75 Miles on I Gallon of Gas. ,1m- ézlñg7 
New Vapor Moisture Gas Saver and Carbon 
Eliminator. Al autos. Agencies wanted every- 
where. 1 Free. Critchlow E -374. Wheaton, III. 
i Free Pants: Finest All -Wool, Made -to- 
measure pants offered free to first man in each 

clothes free. 
to write 

Tailor 
Agents 

5s 
given 

. Dep t: 
their 

3$, 
Station C, Chicago. 
Make S1,000 before Xmas selling exclusive 

personal Xmas Cards In distinctive steel engrav- 
ed designs. Expensive sample book free. Wet - 
more,:Jane & Sugden, Dept.PCS, Rochester.NY 

Genuine Dunt 
No launder) g -Wash likeiollC 

id 
otha Look like 

imported Linen. S75 weekly -Pay daily- Sample 
book free. Doilette Corp., 1018 Wabash, Chicago. 

Men -La Salle can use a limited number 
of producers to ,sell Quality Suits, Topcoats, 
and Overcoats. any two for $27:95 with $8.00 

pepartment 
each 9 sale. Br dway' L New York 

Get Our Free Sample Case- Toilet Ar- 
ticles, Perfumes and Specialties. Wonder- 
fully profitable. La Derma Co., Dept. RC, 
ßt. Louis, Missouri. 

Agents -Sell Personal Xmas Cards; 5 
orders daily averages $12 commission. The 
best money -making oPPortunitY from Now 
until Xmas. Personal and commercial Cards, 
parchments, folders; sensibly priced, with your 
customers' names. Box Assortments. Now 
Is 

elsewhere 
start 

We lelve slater 
ycur friends 
stage paid 

direct to your customers. Experience not 
necessary. but If you have sold Xmas Cards or 
other merchandise please so. state. Samples 
}'ree. Art -Point" Studios, Dept. A. Sebas- 

to ol, West). 
(Oldest and Largest Process firm 

1 Agents -$300 month. Sell Guaranteed 
silk hosiery. Must wear 7 months or replaced. 
New selling plan. We furnish auto. Free 
allk hosiery for your own use. Write for 

s mpleeld etterknit 
Hosiery Co., Silk 1835, 

1 Bang -Up Good New Sideline! Sells 
Everywhere all Merchants, Banks, Mfr. Big 
Comms. advanced- daily. Pocket Outfit Free. 
Carroll. 319 N. Albany, Dept. VA, Chicago. 

Can you sell $50.00 suits for $23.50? 
075.00 weekly easy! I'll prove it. Ex- 

ve equipment free. Crane -Kent, Dept. 
1, Cincinnati, Ohio.. ' 

! Agents -We start you in busifiess 
Ind help You succeed. No capital or ex- 
perience needed. Spare or full time. You 
tan earn $50 -8100 weekly. Write Madison 
products, 566 Broadway. New York, N. Y. 

i $60. a week easy introducing beautiful 
fine of women's dresses. Smartest styles. 
Amazingly low price gets orders immediately. 
tree selling outfit. Free Dresses. Fashion 
blocks. Dept. X -11. Cincinnati, O. 
1,, Tailoring Salesmen -Sell Simpson's 
new $23.50 pure virgin -wool Union made -to- 

assure sults and overcoats; commisslons in 
dvanes; exclusive territory; big outfit. 175 plá C Jßó B. Simpson. 843 Adams, 

Dept. 

Agents -New Lines Just Out. Every- 
thing in hosiery, lingerie and underwear for 
men, women, children. Beautiful irresistible 
Catalog and Samples now ready. Two new 
special big -money plans. Cash bonus, service 
awards. No capital needed. Choice terri- 
tories going. Write quick. World's Star Knit- 
ting Company. 142 Lake St.. Bay City. Mich. 

Free outfit lvith actual samples of Fine 
Bostonian Broadc,oth gets quick sales for out 
nationally known Bostonian Shirts at 3 for 
$8.95. Postage paid. Liberal Cash commission 
earns big profits for you. BostonlanMfg. Co.. 
Dept. SM9, 68 Summer St., Boston, Mass. 

°Sell "HOOK- FAST " -an amazing men's 
belt that never slips! 315 daily easy! Per- 
sonal initials. Piatl -Croyd buckles and 
emblems. Get Free Belt otter. National 
Crafts, Dept. J -23. 41 John St., New York. 

Great neckwear line now free! Features 
finest quality neckwear at factory prices. 
Collect big commissions daily. Write for 
FREE tie offer and FREE outfit. Nawco 
Neckwear, K -125, Covington. Ky. 

Extra Xmas Money For You. Sell 
Quality Card assortments. Splendid Values. 
Sample dollar box 50c Particulars free Chas. 
Ufert, 100 West 21st St., New York. 

Make $12 a day and liberal bonus selling 
Pioneer $23.50 and 533.50 all -wool tailoring. 
Commissions paid daily. 100 extra large cloth 
samples furnished. We train the inexperienced. 
Write Pioneer, Tailoring Co.. Congress & 
Throop, Dept. W1272, Chicago. 

Agents $240 month. New Ford Car 
given. Write orders for finest line guaranteed 
hosiery 126 styles, colors. Beats store 
prices. Silk hose for Your own use free. 
Write for samples. Wliknit Hosiery Co., 
Dept., 2235 Greenfield, Ohio. 

890. Weekly Selling nationally known, 
tailored- to-measure $23,50 suits, overcoats. 
Quality unexcelled. Commission $4.00, plus Pro- 
fit Sharing. Powerful sales producing outfit fur- 
nished. Style- Center, Dept. X -25, Cincinnati, O. 

I Pay My Agente $9 Daily Just to Wear 
and show my beautiful New Free Lingerie 

V" Chain. Prevents shoulder straps slip- 
ping. Lingerie "V "- Co.. 99 Oak St.,_ North 
Windham, Conn. 

Sell beautiful "Style Tailored" shirts 
and neckties direct to wearer at money saving 
factory prices. Many beginners earn $50 first 
week In spare time. $100. weekly full time 
easy. Selling outfit Free. Howard Shirts. 
1219 Van Buren, Factory 14, Chicago. 

GreatestTa iloringPropositionoftheAge. 
Two suits for 328.95. Biggest commission and 
daily Cash bonus. Write for free line. Tru -Flt 
Tailor. 808 Broadway, New York. 

Punchboard Salesmen. New fascinating 
game. Excitement: legal all states: $200 weekly 
easy; one minute sales talk pay daily. Cigar - 
Stores Novelty Co.. Dept. P., Peoria. Ill. 

Agents -Just Out! $8.88 for Men's 
Suitgi Anyone can selli Big commission In 
sdvancel Free Sales Kit! The 888. Company. 
Dept. G-15. Fort Wayne, Ind. 

Don't Sell for Others. Employ Agents 
yourself. Make your own products: Toilet 
Articles, Household Specialties, etc. 500% 
profit. Valuable booklet Free. National 
Scientific Labs., 1929W Broad, Richmond, Va. 

" $100 weekly selling better -quality, all - 
wool, maáe- to-measure suits and overcoats at 
$23.50. Highest commissions. Extra bonus for 
producers. Large swatch samples free. W. Z. 
Gibson, 500 Throop St., Dept.W.672 Chicago. 

Bankrupt and Rummage Sales. Make 
$50 daily. We start you. furnishing everything. 
Permanent business. Free details. Distribu- 
tors, Dept. 279.429 W. Superior, Chicago. 

We Start You Without A Dollar. Soaps. 
Extracts, . Perfumes -Toilet Goods, ex- 

Dept. 593, St. Louis aMO.. 
Carnation Co. 

Big money in fascinating* spare -time 
work at home, writing stories, poems. songs 
photoplays, humor. ate. MY free book 
tells how to write and where to' sell. Rich- 
ard F. Abbott. 22 E. 12th St. Cincinnati. 
Ohio. 

Agente-h 100% Profit! Ingenious new 
device sells on sight wherever typewriter are 
used. Great money -making opportunity. Write 
for details. Lin -May Co.. Dept. A. Chicago. 

You can become successful and in- 
dependent in your spare timed °375 money, 
making plans and methods Of successful 
business men explained In my 3 big books. 
sent for only 10e. Money back It not satis- 
fied. Raymond Bernard, 22 E.,e12th St., 
Cincinnati. Ohio. -- 

Write for Free Soap Sample & Agents 
terms on Face Creams, Extracts, eta Make 
Extra Money during your spare time. LaCas- 
$lan Co., Dept. 90, St. Louis. Mo. 

Hear Our Simple Facts; A Tailoring 
Line. All Wool Goods Made To Measure. 
Sensational Low Price. Money Back Guar- 
antee. $25.00 Sales Outfit showing quarter 
yard samples Free. Also greatest -book of 
selling helps ever put out. Write at once to 
Dept. 510, Madison Brothers! 131 South 
Peoria, Chicago. 

Steamship Positions - Men - Women. 
Good pay. See the world Free Experience 
unnecessary.' Send self-addressed envelope for 
list. Box 122 -R, Mount Vernon, N. Y. ,. _. 

Enjoy Free Vacation in California 
New Year's Day Celebration. Take orders for 
stationery and greeting cards In your Com- 
munity. Address Interstate' Publlahing Co., 
Dept,A, Pasadena, Cal., for details immediately. 
Galloping Ivories. New Game that's Thrill- 
ing all America. Absolutely Legal. Every Cigar 
Counter waiting Ior you. $125 -$200 Weekly. 
Hurry. K & S, 4339 Ravenswood, Chicago. 

New Rubber Goods Line. 47. Money 
Makers. Aprons Baby Goods, Sanitary Gar- 
ments, Gloves, Rubber Art Rugs in colors 
Cushions. Shopping Bags. etc. Big Profits. 
Best values. Deal with factory at Rubber 
Center. $90 weekly is easy. 0 Credit given. 
Write for Catalog and Free Outfit Offer. 
Kristee Mfg. Co.. 86 Bar St._Akron. Ohio. 

SQUARE -DEAL 
ADVERTISERS ONiLT 

If you do business on the basis of "sttisfac 
lion or money back" write us for rates in this 
and other magazines. 

Publishers Classified Service. 
9 East 46th St., New York 

$15,00 a day easy. Write for Big Free Out- 
fit showing men's made -to-measure rainproof 
caps. Also Hats. Experience unnecessary. 
Free Cap given. Fits -U Cap CW.Dept.B -105. 
Cincinnati; Ohio. 

High Grade Specialty Salesmen. To call 
on beauty shops, druggists, etc.. 350 tO $125 
commission weekly.. Side line Or full time. 
L'Biebou, B -7, Wheaton, Ill. 

New Way to Make Money and get your 
Om clothes Free, taking orders for our line 
made -to-measure tailoring. Write today for 
new style outfit, all wool samples. etc. Fur- 
nished free. Progress Tailoring Co.,. Dept. 
W -372, Chicago. 

Stenographer Earned $1000 
in Lunch hours selling Christmas Cards,. Full 
or spare time. Weekly Day, $10. Sample 
Book Free. Exper, unneo. Get details. JObn 
Hertel Co., 320 Washington, Chicago. 

Men -Sell Direct from Factory Finest 
line boys'. youths', men's suits, overcoats 
pants. Over 20% for you on every sale. 
Strongwear, 741 Broadway, New York. 

Foreign Positions -Men interested going 
romantic South America write us. Good pay. 
Expenses paid. South America,Servlce,BU- 
reau. 14.600 Alma, Detroit. Mich. ' 

Punchboard -Sideline - Men Cleaning 
up $200 Weekly with Lucky Horseshoe, New 
Different; 

n v Ó5 cC cata- 
log. r 

Full repeat business. 

Represent Old Established Firm, selling 
All Wool Tailored to Individual Measure Suits 
.323.50- $29.50. Commissions $4.00- $5.00. 
Your Big Opportunity! Outfit Free! Write 
General Tailoring Co., 531 S. Franklin, Chicago. 

Business Success: Complete National 
Success Course we offer to you at the amazingly 
low price of $1.98. Previously sold for $24.00. 
Every subject on business and personal effici- 
ency treated. Pay postman $1.98 plus aiew 
cents postage on delivery. Cohered Co., 230 
Fifth Avenue, New York City, N.Y. Desk C. 

Make 51000 extra money by Christmas 
with new fast -selling wonder line. Personal 
Christmas Greeting Cards. Complete seleC- 
Lions. Attractive designs. Quality at amaz- 
ing low prices. Everybody buys. Generous 
commissions. New Plan. We deliver and 
collect. Pay you daily. Halt- century-old firm. 
behindyou. Free Outfit. Write quick. Mount 
& Co., 10 Mount . Bldg., Cleveland, Ohio. 

Big Pay Every Day, Showing Nimrod's 
All -Year Sellerai Dress Work, and Flannel 
Shirts, Overalls. Pants, Sweater, Underwear, 
Pajamas, Leather Coats Lumberjacks, Play - 
suite. etc. Exp. untie°. Big Outfit Free! Nimrod 

Nó.290 -$60 
"'SG Deposit -SI a Week 

7 full -cut, fine quality blue- 
whité,genuine diamonds of fiery 
brilliance are set in a solid plat - 

Inu,tt disk in this handsomely en- 
graved, 18 Kt, solid white gold 

lgdÿ s ring. Looks like a 
solitaire worth over. 

$000. 

118_ KAR 'T 

No. V94 

$5I 
$5.00 

Deposi 
A$Wee 

SPECIAL 
This lady'swrist 
watch lathe son 
sation of New 
York. Has 6 fin 
quality, Spark 
ling, blue -whi 
genuine din 
monde and8blu' 
sapphires. Rich 
ly engraved. 14 
Kt. solid whi 
goldcase.l5je 
el movemen 
guaranteed ac 
curate and de 

endable. $10 
Value, Othe 
diamond wrist 
watches from$3' 
up to $1,000, 
8% Inman 
We will give you 

Mo, 2 $ -$4 ep0111t , We moro pe 
Weekly, 4 aperkiing, bluewlft year than yo 
r¢ennin diemosds eat in tie eSi paid in exchan 
belts 1 . Kt solid white goldlfor a larger' dia- 
Pincer ing. o ist 87$ ;wee. mend ring. 
S E D. With7our order to show g 

faith. When postman delivers 

Co., Dept. 85, 4922 -26 Lincoln Ave.,Chlaego. 0Nrnl1icle, pay C.O.D. balance 0 
deposit, Take ten days for trial. If you keep 

All home study schools on this page marked it, pay only $1.00 a week for about one year. 
with a star (Yr) have been Investigated and OON'TBOTHER WRITING A LETTER: Jos 
approved. These schools are recommended pin this ad With a dollar to a piece of paper 
on the follow! grounds: truthful purposes, with your harpe, address and finger size unit 
thoroughness 

following 
courses, capable Instructors BACK GUARANTEE and reasonable Instruction fees.- Write to the W are an old established firm of diamond Institutions marked with a star. - Nattonai e importers. You take nò ri0k Home Study Council, Washington, D. risk.' If you are not 

Hotels eed'l'ralned Executives. Nation- satisfied that article is the biggest bargain 

cant you pa *, wide demand for trained men and women; eon 
eevery 

On ever got, return it and we will refund 
past experience Unnecessary. We train id. You have 10 days t 

you by mall and put you in touch with big .decide. All credit dealingRs kept strictly cona 
opportunities. Write at once for - Particu- denies,, No red tape. No needless delay. 
lars. Lewis Hotel Training_Sehools. _Suite Lowest Fellees -r Easiest Term 
AZ -W637, Washington. D. C. Try as hard as you please, you can not buy 
Send forCatalog describing MusicCourres. low elsewhere. aTerme so easy you will neve 

Diplomas and Degrees awarded by authority iss the money. You get the best of service 
I 

Degrees 
State of Illinois. Instruction for Beginner Write for FREE Catalog 

or Advanced Students. University Extension It beings our largo Jewelry Store right into Conservatory 706 E. 41st St., Chicago. 
Learn electricity at home through coin- YOgn home, Gives weights, grades and cons 

-iplete, practical coureswrittenbywell-known Plate description so you can buy diamond 
77tí electrical engineers. Indorsed byEdison and like an expert. Gives information other )ewe) 

dare not tell. State if white or colored Steinmetz. Write for Free Booklet.INTERNA- rears 
TIONAL CORRESPONDENCE SCHOOLS' AGENTS WANT 4.$200 Week.Write for derails 
Dept. 1226 -G. Scranton, Penna. OND 

B Metropolitan Newspaper Training - DIAM Training--the STERLING O.WATQ Cltl *. logical, practical path to writing for Profit. 

iclams Ask for catalog. Newspaper ceInst. riof 
Diamond Importers , Esta_bushed $079. 

America, Dept-C. ISW.4MD Street, N._Y. 
JI5ao eROnDWAY DEPT, 2509.. N. Y 
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High School 
Course in 
2 Years 

This simplified, complete High School 
Course -speciallyprepared for home study 
by leading professors -meets all require 
ments for entrance to college, business, and 

O Other leading professions. 
Over 0 

t 
noted En g ine ers, B o a . 

YYOOM7 nreespsaMrnh aa nsdpEducators he elt pn d 

Which you for success. No matter what 
your inclinations may be, you can'thope 

to succeed without specialized training. Let 
Cagive you the practical training reti nae& 

American School 
Drexel Ave. & 58th Street 

Dept. H -6294 Chicago 

Money Back When You Finish If Not Satisfied 

American School, Dept H -6294 Drexel Ave. and 58th St., Chicago 

Send me full information on the subject checked and 
how you will help me win success in that line. 

Architect Electrical Engineer 
Building Contractor General Education 
Automobile Engineer Lawyer 
Civil Engineer Mach. Shop Practice 
Structural Engineer MechanicalEngineer 
Business Manager Steam Engineer 
C. P. A. & Auditor Sanitary & Heating 
Bookkeeper Surveyor & Mapping 

,.....Draftsman & Designer High School Graduate 

Name 

Address 

Orders-Inquiries 
Ca>lt be 
tcured 

aa' s ̀ > , ' by 
lAI 1. 

Gives counts and prices on over 8,000 
different lines of business. No matter what your business, in this book you 
will find the number of your prospec- 
tive customers listed. 
Valuable information is also given as to how you can use the mails to secure orders and inquiries for your products 
or services. 

Write for Your FREE Copy 
R. L. POLK & CO., Detroit, Mich. 

Largest City Directory Publishers In the World 
Mailing List Compilers- Business Statistics 

Producers of Direct mail Advertlsine 

U.S. GOVERNMENT JOBS 

Railway , F R A N K L I N y os INSTITUTE 
Dept. G184 
Rochester, N. Y. 

Sirs: Rush to me, with- 
out charge (1) 32 -page 
book with list of U. S. 

Government Jobs obtainable Post Office 0 and sample coaching; (2) 
Tell me how to get one of 

Clerks o these jobs. 

Men -Boys l 
18 Up i 

Mail Coupon 
to:ay sure ' City State 

Clerks 
Mail Carriers 

Name 

Address 

Science and Invention for September, 1928 

Do Animals Think? 
(Continued from page 474) 

ginnings of thought. If, on the other hand, 
the word refers only to mammals, which is 
the highest class of vertebrates and there- 
fore includes man, and all other animals 
that nourish their young with milk, then the 
logical answer would be yes, although not 
all of them would be meant. - 

I believe certain animals think because 
there is no other satisfactory explanation 
for some of the things that they have done, 
and it has always struck me as a remarkable 
fact that most actions, which appear to show 
an ability to think, are performed by the 
animals that have been the longest in asso- 
ciation with mankind. 

In the case of the circus horse that 
singles out numbers called by strangers, I 
cannot help but believe that there is a sys- 
tem of signals between trainer and trained, 
while the horse that is mixed up with many 
others and then finds its proper place, ac- 
cording to the number it bears, does this 
simply because it has been taught to travel 
behind a certain other horse, and experi- 
ences a feeling of discomfort behind any 
other one. The animals in this act keep 
shifting about until they find their proper 
places because of constant association with 
one thing that they learn to know, in this 
case, another horse. A horse going to its 
proper position, or to its proper stall, re- 
quires no more thinking than when a man 
goes upstairs to his own bedroom. 

In the German dog, I believe that we have 
a true case and one of the very few, where 
an animal is capable.of a train of thought. 
To me this dog is the only outstanding, con- 
vincing case. This dog does very remark- 
able things. 

In the case of the rabbit, the action is 
instinct. It is natural for a rabbit to seek 
cover in an erratic manner by a zig -zag 
course, in the shelter of whatever is at hand. 
This rabbit lived in or under the shed and 
knew the route to safety via the wire fence 
from constant association with it, but not 
especially because it was a barbed wire fence. 

If animals were bereft of sight, smell and 
taste, some would perish and others would 
live. Animals such as cows or horses would 
instinctively lower their heads to the grass 
when they felt hungry and would eat, re- 
gardless of taste or smell, but the predaceous 
mammals would soon starve, depending, as 
they do, both upon smell and sight to suc- 
cessfully capture their food. Among great 
numbers of the lower forms of animal life 
there is probably no sense of taste or smell, 
anyway, and these, of course, would go on 
successfully. 

In conclusion, I believe that some animals 
(meaning mammals other than man) do 
think, but that even such highly developed 
creatures as birds, which are next to the 
mammals in the ladder of animal life, do 
not. 

As I write this, a robin comes to the steps 
of the iron fire escape on the museum build- 
ing with nesting material. There are sev- 
eral dozen iron steps, all alike, and the bird 
is trying to build a nest on one of them. 
Each time she comes with material, con- 
fusion takes possession of her. She cannot 
think. First she puts some grass on one 
step, then upon another, and so on, and the 
reult is seven nests all in various stages of 
completion. After a long time she com- 
pletes one by trial and error, just as the 
lowest forms of protozoa accomplish things. 
On each side of the bird her wasted efforts 
and her stupidity stare her in the face, but 
a robin does not think and does not care, 
and thus she is just like the vast majority of 
animals. 

Please say 1'o:: SOTE, it ill SCIENCE AND INVENTION. 

Get Your Copy of 

POPULAR 
CARD TRICKS 

By Walter B. Gibson 

Pleasant Entertainment For All 

Walter B. Gibson has written 
what is conceded to be the 
most complete book of card 
tricks ever published. There 
are literally hundreds of 
these clever little tricks. You 
need not be a professional in 
order to work them out. 
There is no sleight -of -hand 
required. You can do any of 
them with little or no prac- 
tice. Simple to perform - 
difficult to guess. Complete 
instruction- Hundreds of il- 
lustrations. 

Once you have mastered a 
few of the tricks that this 
book contains you will be- 
come extremely popular -al- 
ways entertaining. Imagine 
the fun you can have at a 
party. Just nonchalantly 
pick up a deck of cards and 
inquire if anyone has "seen 
this one." Then, while all 
attention is focussed on you, 
do these tricks one after an- 
other to the admiration and 
wonderment of all. 

25c 
THE COPY 

AT ALL NEWSSTANDS OR 
WRITE DIRECT 

EXPERIMENTER PUB. CO., INC. 

230 Fifth Avenue, New York, N. Y. 
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sentíals" 
By RAY F. KUNS, Head of the Automotive 
Trades School, Cincinnati .. the world's most 
famous auto school .- a municipal institution 

Written for the average American who drives a car 

and - wants to know what it is all about without 
becoming a garage expert. In plain, understandable, 
nontechnical language Mr. Kuns explains the principle, 

function and care of each part of your car -differential, 
transmission, brakes. electrical system -everything. 
Enables you to make all the minor adjustments and 

repairs that run up operating expense. Get the most 

out of your present car and save money when you 

trade it in. 400 pages, 6 by 9 inches. Excellent 

paper and sturdy cloth binding. Price $2.00 postpaid. 

Your money back if you decide within 5 days you 
don't want the book. 

The Bruce Publishing C 
3003 Montgom ry Bldg. 

Milwaulcee ;WIS. 
400 pages -500 illustrat ions 

loo POWER 
MICROSCOPE 
Study wonders of insect, 
plant, other unseen worlds. 
Invaluable to Boy Scouts 
and experimenters. No 
toy, but a real instrument 
with imported lenses and 
mirror, complete in care. 

$450 

250 POWER 
MICROSCOPE 
Laboratory type, for Physi- 
cists, Dentists, Doctors, and 41 1 
general professional work. Has i quick adjustment by knurled 
nuts both sides of tube. 
Special device protects slides 
from breakage. Triple divisible 
objective gives different pow- 
ers and large clear field of great 
depth. Square stage with Clips. 
Adjustable iris diaphragm, 
withplane and concave mirrors. 
Adjustable stand. A precision 
microscope complete with 
handsome case. 

Catalog Free 
Apparatus Engineering Co. 
Dept. A, 342 Madison Ave., 

New York City 

FREE 
CATALOG 

Just off the press 
Showing Hunting Shoes, 
Duck Hunting Boots, 
Leather Caps, Inner- 
soles, Duffle Bags, etc. 

L. L. BEAN 
167 Main St. 

FREEPORT, MAINE 

MUSIC LESSONS YOUR HOME 

rza rm -- -_- - - 
You can read music like this quickly 

Write today for our FREE BOOKLET. It tells how to learn 
to play Piano, Organ, Violin, Mandolin, Guitar, Banjo, etc. 
Beginners or advanced players. Your only expense about 
2e per day for tnnsic and Dostaoe used. 

AMERICAN SCHOOL of MUSIC,57Manhattan Blda.,Chicano 

. can make a good penman of you .t home during your 
roues time. Write for my FREE BOOK. HOW TO 
BECOME A GOOD PENMANse Your nameelegantly 
written on a seed if eon enclose atom, Write today. 
F.W.TAMBLYN, tt24Eklee Bide.. Kansas City. Mo. 

1928 

SPHERICAL SPARK -GAP 
VOLTMETER FOR MEASURING 

HIGH -TENSION VOLTAGE 

A calibrated spark gap or voltage measuring 
instrument for high potentials. The length 
of the gap is read off the dial, which is cali- 
brated in kilovolts. I kilovolt is 1,000 volts. 

PV HIS device consists of two copper 
1 spheres mounted on a convenient frame- 

work. The upper sphere is stationary. The 
lower can be moved in a vertical direction. 
The pointer on the dial shown is attached 
to the lower sphere and its movement is 
proportional to the spacing between spheres. 
Two scales are provided, one in red, the 
other in black. The red scale is to be used 
when the lower sphere is grounded, the black 
scale when both spheres are free. These 
scales are calibrated in kilovolts. (1 kilo- 
volt is 1,000 volts.) 

The complete device can be mounted on 
casters if desired. The size of sphere and 
range is given below. The same type of 
mounting ring is used for each of the vari- 
ous sizes. 
Diameter of Sphere Range in 

in Millimeters Kilovolts 
62.5 10- 90 

125 30 -180 
250 60 -320 

In this instrument we have provided a 
micrometer scale for indicating distance be- 
tween spheres, and the reading on this scale - 

can be used with A.I.E.E. standard tables 
for checking the calibration of the meter. 
This check will be necessary only occasion- 
ally, since the meter calibration will not 
change. The 62.5 millimeter and 125 milli- 
meter sizes will be mounted on casters when 
required by the purchaser. 

(Name of manufacturer on request.) 

Radio Wrinkles Wanted! 
The Radio Editor, 'Mr. Paul E. 
Welker, wants to hear from you, 
if you have a good idea or wrinkle. 
Make a pencil or pen and ink 
sketch of the contrivance, write 50 
words or so of description, and 
mail to the Radio Editor, c/o this 
magazine. 

Please say you sacv it in SCIENCE AND INVENTION. 

477 

LEARN 
RADIO 

and find 
Good Pay from the Start, 
Rapid Advanc em ent and 
Phenomenal Success in 
A Life Profession of 
Fascinating Brain -work. 

You Can Learn At Horn e ! 
Here is your big oppor- 
ttinity! Our graduates 
are earning big money 
as radio designers, as.' 
radio executives, in 
broadcasting work, as 
skilled service men and 
radio dealers. We have 

R L,DUNCAN 
trained thousands to 

Director, become successful ra- 
dio operators on ships and in shore sta- 
tions. And now opportunity is knocking 
at your door. Are you going to plod alon 
at a thirty -five dollar a week job when 
REAL MONEY is waiting for you in radio? 

A New Course 
After years of experience, the Radio In- 
stitute of America has evolved a new and 
revolutionary course in radio -right up to 
the minute and abreast of the most recent 
developments in the radio industry. 
It starts with the very fundamentals and 
takes you through every phase of radio - 
right through . television, photoradio- 
grams and airplane radio equipment. 
The instruction is the work of radio ex- 
perts, and its clearness and simplicity'are 

P. such that you can master every point with 
ease. You take examinations -your papers 
are corrected and all your questions 
answered by men with years of radio 
experience. 

A -1 Equipment 
A large kit of first -quality equipment is 
included in the cost of the course -with- 
out extra charge -parts for making a 
hundred different radio circuits and the 
Peerless Signagraph and key and buzzer 
set for code instruction. 

R. I. A. backed by RCA, G -E 
and Westinghouse 

Conducted by RCA and enjoying the ad- 
vantages of RCA's associates, General Elec- 
tric and Westinghouse, the Radio Institute 
of America can and does give the finest ra- 
dio instruction obtainable anywhere. 

Home Study Course 
Moreover,- you can STUDY - AT 
HOME -when you please and as long 
as you please. 

This new booklet describing the 
course is now ready. If you want to 
learn more about the lucrative and 
fascinating profession of radio send 
the coupon now for your copy. 

RADIO INSTITUTE OF AMERICA 
Dept. G -9, 326 Broadway, New York City 

RADIO INSTITUTE OF AMERICA 
Dept. G-9 326 Broadway, New York City 
Dear Mr. Dùncan: 

Please send me your new catalog. I want to know 
more about your new radio course. 

Name 
Address 
City State 
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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 sup - 

lies, month. m 
bile accessories, the opportunity to make money, or anyth ing else, you will find listed here the best and most attractive specials 

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 ac credited advertising agency. No advertisement for less than 10 words accepted. 
Ten per cent discount for 6 issues, 20 per cent discount for 12 issu es. Objectionable or misleading advertisements not accepted. Adver- tisements for the November issue must reach us not later than September 5th. 

EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y. . 

Advertising 

Get into Advertising. Learn quickly at home. Experi- 
ence unnecessary. New, easy plan. No text books used. 
Practical work. Old established school. Send name and 
address for interesting free booklet. Page -Davis School 
of Advertising, Dept. 533 -B, 3601 Michigan, Chicago. 

Agents Wanted 

Gold Leaf window letters and script signs. No experi- 
ence; 500% profit. Samples free. Meyer writes -5 days 
profits- $141.36. Consolidated, 69 -R. Wes, Van Buren, 
Chicago. 

1 pay my agents $90 a week just to wear and show 
IDS, beautiful new Free raincoat and gare away Free 
hats. Write today for yours. Robert King, 230 S. Wells, 
Dept. AD -9, Chicago. 

Agents sell stores -5c candies specialties, big profits, 
Colonial Co., 312a -East 33rd New York. 

66 Miles on I Gallon -Sensational New Moisture Gas 
Saver. All autos, 1 Free to Introduce. Critchlow, G -863, 
Wheaton, Ilk 

Strange Invention! Pays $25 Daily. Keeps telephone 
and iron cords from tangling and kinking. Prevents iron 
scorching. Saves electricity. Samples free. Neverknot, 
Dept. 9 -K, 4503 Ravenswood, Chicago. 

Agents -Best seller; Jem Rubber Repair for tires and 
tubes; supersedes vulcanization at a saving of over "800 per 
cent; put it on cold. It vulcanizes itself in two minutes 
and is guaranteed to last the life of the tire or tube ; sells 
to every auto owner and accessory dealer. For particulars 
how to make big money and free sample, address Amazon 
Rubber Co.. Philadelphia, Pa.. Dept. 601. 

Bankrupt -Rummage sales. Make $500.00 monthly. 
We start you furnishing everything. Experience unneces- 
sary. Robey, Desk 205, 1945 Wabansia, Chicago. 

$60 -$200 a week. Genuine Gold Letters for store win- 
dows. Easily applied. Free samples. Liberal offer to 
general agents. Metallic Letter Co., 441 B., North Clark, 
Chicago. 

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. 

Succeed With Your Own Products. Make them yourself. 
Formulas, Processes, Trade -Secrets. All lines. Catalog, 
Circulars free. D. Thaxly Co., Washington, D. C. 

$50.00 Weekly easy, applying Gold Initials on Automo- 
biles. No experience needed. $1.45 profit every $1.50 
Job. Free Samples. . Ralco Monograms," P1043 Wash- 
ington, Boston, Mass. 

$10 daily silvering mirrors, plating and refinishing lamps, 
reflectors, autos, beds, chandeliers by new method. Outfits 
furnished. Write Gunmetal Co., Ave. D, Decatur, Ill. 

Men and Women Wanted to sell subscriptions in their 
own communities. Can make a dollar an hour in spare 
time. Two leading magazines. Help given to beginners. 
Write for information at once. Agency Dept., Experi- 
menter Publishing Co., 230 Fifth Avenue, New York City. 

Don't sell for others. Employ agents yourself. Make 
your own products. Toilet Articles, Household Specialties, 
etc. 500% profit. Valuable booklet free. National 
Scientific Laboratories, 1975W Broad, Richmond, Va. 

Airplanes, Aviation 

Biggest, Best Catalog Model Airplanes, Parts, Supplies; 
5c postpaid, Ideal Company, 23 West 18th Street, New York. 

Model Airplane Engines: r/ h. p. in 3 lbs. ; 1 h. p. in 
5 lbs. We buy patentable improvements in engines. Cir- culars free. DYNAMIC MFG. CO., First Nat'l Bank Bldg., Chicago. 

Send dime for Glider and Model Airplane circular. 
Modal Airplane Shop, 1808 3rd St. , E. Moline, Ill. 

Books 
Bocks, Magazines, Art Publications in French, English,/ 

Spanish. Photo novelties, etc. Samples, lists, 20 cents in stamps. Villaverde Co., Dept. 206, Box 1329, Havana, 
Cuba. 

Free -My illustrated Circulars on Niwthought, Selfcul- 
lure. Healing, Yogi Philosophy, Occult, Mystic and Scien- 
tific Books. Martens Publisher, Inc., Burlington, Iowa. 

"Origin and Destiny of Man;" new edition. Send 
50 cents in stamps for first instalment. Kosmon Era 
Publishing Co., Colorado Springs, "Colorado. . 

Business Opportunities 

Artists and Art Students are printing 250 signs and pictures an hour without machinery. Sample and par- 
ticulars 10c. Straco -1015 Mulberry, Springfield, Ohio. 

Want to make a dollar an hour in your spare time? 
Send for full information, Agency Dept. Experimenter Publishing Co., 230 Fifth Ave., N. Y. C. 

Sell By Mail!- Books, novelties, bargains! Large profits! Particulars FREE! E- Elfco, 525 South Dearborn, Chicago. 

County rights open for New Automatic Fire Extinguish- 
ers. Small Capital required. Large profits realized right from the start. DeGarmo Research Corporation, 
Kingston, N. Y. 

Free Book. Start little Mail Order business, Hadwil, 
5A -74 Cortlandt Street, N. Y. 

Cameras and Photography Supplies 

Make money in Photography.. Learn quickly at home. Spare or full time. New plan. Nothing like it. Ex- perience unnecessary. American School of Photography, 
Dept. 5333, 3601 Michigan Avenue, Chicago. 

Chalk Talks 
Laugh producing program, $1.00. Catalog free. BALDA 

ART SERVICE, Dept. 4; Oshkosh, Wis. 

Chemistry 

Big Chemical Mail, 5c. Walker, 1514 Allison, Wash- 
ington, D. C. 

Catalogue listing 2500 illustrations laboratory apparatus 
5,000 chemicals and 1,000 scientific books sent on receipt 
of 50c. Laboratory Materials Company, 635 E. 71st St., Chicago. 

Attention Chemical Experimenters! 100 chemicals con- sisting of complete selection for the experimenter's labora- tory. Chemicals of highest quality obtainable sufficient quantities for hundreds of experiments. Apparatus with this outfit to perform many experiments. Really ideal for any laboratory. Price $4.00. 50 pieces high grade chemi- cal apparatus- containing most essential equipment for laboratory. Worth three times price asked. Our price $7.00. Postage prepaid. Send money order or C. O. D. to Pines Chemical Co., 1524 St. Marks Ave., Brooklyn, New York. 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, noted educator and scientific authority, will teach you. Our home study correspondence course fits you to take a posi- tion as chemist. See our ad on page 441 of this issue. Chemical Institute of New York, 16 E. 30th St., New York City. 

Your Chemical problems solved and working process fur- nished for Five Dollars. Write me, W. Stedman Rich- ards, Consulting Chemist, Box 24,02, Boston, Mass. 

Finest Magazine on chemistry-try it -10c. $1.00 year. S t or i e s- Everything!!! Thompson -Allen Laboratories, Shamokin, Pa. - 

Seven radio minerals, $1. Three radium carrying lain- erais, $1. Small gold nuggetts. $2.50, $3.50, $5.50, post- paid. No C.O.D. Franklin Harter; Walkerville, Montana. 

$4.00 -Astounding chemical offer. Will ship prepaid anywhere in U. S. Our chemical outfit consisting of 100 different expensive pure laboratory chemicals. Many pieces Apparatus included. Cash or C.O.D. Swimmer Chemical Company, 1500 St. Marks Ave., Brooklyn, N. Y. 

Please say you sere it in SCIENCE AND INVENTION. 

Cigarette Lighter 
Imported, Improved, Latest Model, Advertising Price, 35c. Surelite, 3918 -13th Avenue, Brooklyn, New York. 

Correspondence Courses 
Will Buy -Correspondence School Courses. Liberal Prices. (Complete used courses sold, rented, exchanged.) Anesly, 2353 Main, Buffalo, N. Y. 

Used correspondence school courses sold on repurchase basis. Also rented and exchanged. Money -back guarantee. Catalog free. (Courses bought). Lee Mountain, Pisgah, Alabama. 

Detectives 
Detectives Earn Big Money. Travel. Excellent oppor- tunity. Make secret investigations. Great demand every- where. Experience unnecessary. Write American Detective System, 2190 Broadway, N. Y. 

Engines, Motors, Dynamos 
Make Electric Motors -half and one horse -power. A. C. induction motor winding models shbw connections plain sight. Learn quick easy. Dept. C, Gaines Bros., Gaines- ville, Texas. 

For Boys 
"The Boy Electrician," pocket size, 75 illustrations, 

30c. J. Tillberg, Proctor, Vermont. - 

For Inventors 
Wanted to manufacture on royalty basis, appliances 

pertaining to health or surgery. Send full details, Cin- 
cinnati Automatic Machine Co., Cincinnati, Ohio. 

Inventions Commercialized. Patented or Unpatented. 
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo. 

Free Book on Selling Unpatented Inventions. Sterling 
Buck, S -629 F, Washington, D. C. 

Inventors -you can protect and sell your own unpatented 
Mess, without cost. Full directions, legal blanks and 
copy Inventors Handbook. Postpaid, $1.00. Nazro H. 
Reynolds, Box 365, San Francisco, Cal. 

Inventors. Use our special service for presenting your 
invention or patent to manufacturers. Adam Fisher Mfg. 
Co., 205 -A Enright, St. Louis, Mo. 

Help Wanted 
Silvering Mirrors, French plate. Patented Process, 

easily learned. Immense profits. Plans Free. Wear 
Excelsior Springs, Mo. ' 

Men -Experience unnecessary; travel; make secret in- 
vestigations reports; salaries; expenses. Write American 
Foreign Detective Institute. 304. St. Louis, Mo. 

Help Wanted - Instructions 
Earn $25 Weekly. Spare Time. Writing for Newspapers 

nd Magazines. Experience unnecessary. Copyright Book, 
"How to Write for Pay," Free. Press Reporting In- 
stitute, 987, St. Louis, Mo. 

Instructions 
Work for "Uncle Sam." Get Government Jobs. Men - 

women, 18 to 50. Commence $105.00 to $150.00 month. 
Steady, pleasant wort. Short hiurs. Paid vacation. 
No layoffs. Common education usually sufficient. Can- 
didates coached without leaving home. Full particulars 
and 32 page book -Free. Write immediately. Today 
sure. Franklin Institute, Dept. G -4, Rochester, N. Y. 

Wanted. Men, Qualify for Post -office Laborer Job, 
$125 -$133 month. Write, Ozment Inst., 293 St. Louis, 
Missouri. 

Men, get Forest Ranger job; $125 -$200 month and 
home furnished; hunt, fish, trap. For details, write 
Norton Inst., 1541 Temple Court, Denver, Colo. 

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 441 of this issue. Chemi- 
cal Institute of New York, 16 E. 30th St., New York City. 

$1,700 to $2,700 year. Men- 18 -45. Mail Carriers - 
Railway Postal Clerks. Steady. Full particulars and 
sample coaching Free. Write immediately. Franklin 
Institute, Dept. G -15, Rochester, N. Y. 
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Inventions Wanted 

Inventions Commercialized. Patented or Unpatented. 
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo. 

Magic and Games 

Free with $25 order our large die box. Send 20e for 
our large catalogue of tricks, puzzles, wigs, sensational 
escapes. Oaks Magical Co., Dept. 549, Oshkosh, Wis. 

Magical Goods 

Astound your friends. Make every point on dice. 

Magic Dice, $1. Marvel Magical Co., Marbin Bldg., 
South Norwalk, Conn, 

Male Help Wanted 

Big Pay! South American Work, American firms pay 
fare, expenses. South American Service Bureau, 14,600 
Alma, Detroit, Mich. 

Extra Money and a chance to establish your own in- 
dependence can be made with well chosen spare -time 
occupation. We help you find it. Write Avocational 
Service, Dept. E. 7417 Latona Ave., Seattle, Wash. 

Qualify for fireman, brakeman, baggageman, colored 
man for sleeping car, train porter. Standard roads, $150- 
$200. Experience unnecessary. 897 Railway Bureau, East 
St. Louis, Ill. 

Miscellaneous 

Forms to cast Lead Soldiers, Indians, Marines, Trappers, 
Animals, 151 kinds. Send 10c for illustrated Catalogue. 
H. C. Schiercke, 1034 -72nd St., Brooklyn, N. Y. 

Musical Instruments, radio model airplanes, engines. 
Circulars free. Practical Novelty & Amusement Co., First 
Nat'l Bank Bldg., Chicago. 

Six colored view -cards of beautiful Lake Geneva, Wis- 
consin, "The Newport of the West. " -10c. Conroy, 
Geneva, Wisconsin. 

Luminous Paint -Dozens of uses. Clocks, house -num- 
bers, keyholes, light- switches, etc. Large bottle 25c coin. 
Chemis Company, Box 1811, Denver, Colo. 

Moulds 

Moulds Making Toys. See ad on page 479. Miscel- 
laneous. H. C. Schiercke. 

Musical Instruments 

Violins -Deep, Mellow, Soulful -on easy credit terms. 
High grade, wonderful instruments of my own make. De- 
-velopment of many years' expertness. Write for book. 
Gustav A. Henning, 302 University Building, Seattle, 
Washington. 

Old Coins 

California Gold, quarter size, 27c ; half- dollar size, 53e 
Columbian nickel and eatalogue, 10e. Norman Shultz, Box 
746, Salt Lake City, Utah. 

Patent Attorneys 

Patents -Write for Instructions. Carl Miller, Registered 
Patent Attorney (former Patent Office examiner). 211 -B 
McGill Building, Washington, D. C. 

Patents -Free advice. Confidential, prompt personal 
service of Registered Patent Attorney, former Patent 
Officer Examiner. Booklet. Albert Jacobs, 728 Barrister 
Bldg., Washington, D. C. 

Patents procured at reasonable rates with time to pay. 
Sales negotiated. Staff of registered attorneys and en- 
gineers. A complete service for inventors. Write for 
particulars. Inventors Service Bureau, Box 1648, Wash- 
ington, D. C. 

Inventors who derive largest profits know and heed cer- 
tain simple but vital facts before applying for Patents. 
Our book Patent Sense gives those facts; free. Lacey & 
Lacey, 644 F. St., Washington, D. C. Established 1869. 

Patents. Booklet free. Highest references. Best re- 
sults. Promptness assured. Watson E. Colman, Patent 
Attorney, Washington, D. C. 

Richard E. Babcock, Patent Lawyer, Washington Loan 
& Trust Bldg., Washington, D. C., Booklet. 

Monroe E. Miller, Ouray Bldg., Washington, D. C. 

Patent Lawyer, Mechanical, Electrical Expert. Booklet 
and Priority Record blank gratis. 

Patents -Send for form "Evidence of Conception" to be 

signed and witnessed. Form, fee schedule information free. 
Lancaster and Allwine. Registered Patent Attorneys in 

United States and Canada, 242 Ouray Bldg., Washington, 
D. C. 

Patents. Time counts in applying for patents. Don't 
risk delay in protecting your ideas. Send sketch or model 
for instructions or write for Free book, "How ta Obtain a 

Patent" and "Record of Invention" form. No charge for 
information on how to proceed. Communications strictly 
confidential. Prompt, careful, efficient service. Clarence A. 
O'Brien, Registered Patent Attorney, Security Bank 
Building (directly across street from patent office), Wash- 
ington, D. C. See page 457. 

"Inventor's Advisor," Valuable Patentbook sent free. 

Labfner, 3 Park Row, New York. 

ADAM E. FISHER, Registered Patent Attorney, in 
business 25 years ; references ; personal attention and 
promptness assured; Dept. E. 205 Enright, St. Louis, Mo. 

Patent, Trade- Marks, Copyrights. Reliable services by 
an experienced practitioner devoting personal attention to 
each case. Inquiries invited. Reference furnished. B. P. 
Fishburne, Patent Lawyer, 525 -D McGill Building, Wash- 
ington, D. C. 

Patents Procured; Trade Marks Registered-A_ com- 
prehensive experienced, prompt service for the protection 
and development of your ideas. Preliminary advice gladly 
furnished without charge. Booklet of information and 

form for disclosing idea free on request. Irving L. 
McCathran, 202 Owen Bldg., Washington, D. C., or 41 -T 
Park Row, New York. 

Patents 

Inventions Commercialized. Patented or Unpatented. 
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo. 

Patents Wanted 

Inventions Commercialized. Patented or Unpatented. 
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo, 

Irventions Wanted. Have you a patented or unpatented 
idea, new process or product for sale? If so, write, Oliver, 
Box 928, Bangor, Me. 

Photography 

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, Bos- 
ton, 17, Mass. 

Big Opportunities! Learn at home; Motion Picture 
Photography, portrait. Commfircial or news photography; 
write for catalog. New York Institute of Photography, 
Dept. 82A, 10 W. 33d St., N. Y. 

Photoplays Wanted 

$ s $ For Photoplay Plots, Stories accepted any form, re- 
vised, criticised, copyrighted, marketed. Estab. 1917. 
Booklet free. Universal Scenario Co., 
223 Western & Santa Monica Bldg., Hollywood, Calif. 

Printing Outfits and Supplies 

Print Your Own Cards? Stationery, Circulars. Adver- 
tising, etc. Complete outfits, $8.85; Ton Presses, $11, 
$29 ; Rotary, $149. Print for others ; big profit. Easy 
rules furnished. Write for catalog Presses, Type, Paper, 
etc. Kelsey Company, J -6, Meriden, Conn. 

Please sal yo2G saw it in SCIENCE AND INVENTION. 

Printing, Engraving, Stationery 

200 Letterheads and 100 Envelopes, $1.10,- postpaid. 
Oberman Company, Box 989, Los Angeles. 

Radio 

Tube type chargers. Easily built. No transformers. 
No noise. Efficient. Any rate complete $5 to $10. Blue- 
prints, 50e. Universal Rectifier Co., 106 -2nd St., N. E., 
Charlottesville, Va. 

Buy Your B Power Devices direct from Factory. Send 
for particulars. D. L. & G. Mfg. Co., 2941 W. Lake, 
Dept. 10, Chicago. 

Salesmen Wanted 

Punchboárd Salesmen. . $200 weekly. Liberal plan 
assures sales. Latest assortments. Nothing to carry. 
Full commissions on repeats. M & L Sales Co., 301 
W. Adams, Chicago. 

Punchboard Salesmen. 2 hours daily. $100 every week. 
New line. Lowest prices. Full commission on repeat busi- 
ness. Catalog Free. Puritan Novelty Co., 1409 Jackson, 
Chicago. 

Sell us your spare time. Solicit subscriptions fcr 
two leading magazines in your city. You can make a 

dollar an hour easy. Write for full information. Agency 
Dept., Experimenter Publishing Co., 230 Fifth Ave., - N. Y. 

Song Poems 

Song -poem Writers. - Address Monarch, 236 West 55th, 
Dept. 133, New York. 

Song Poem Writers -Send for proposition. Ray Hib- 
beler, D24, 2104 N. Keystone Ave., Chicago, 

Song Poem Writers, Write Sequoia Sgngwriters' Service, 
Sherman Branch, Los Angeles, Calif. 

Song Writers 

Free -"Song Writers Guide," Beaver D24 -1257 Elm 
Green Bay, Wis. 

Stamps and Coins 

Stamps, 100, All Different, 3 cents. S. I. Quaker 
Stamp Company, Toledo, O. 

Telegraphy 

Telegraphy -Both Morse and Wireless -taught thor- 
oughly and quickly. Tremendous demand. Big salaries. 
Wonderful opportunities. Expenses low; chance to earn 
part. School established fifty years. Catalog free. 
Dodge's Institute, Stone St., Valparaiso, Ind. 

Typewriters 

Typewriters, all standard makers. $10 up. Fully guar- 
anteed. Free trial. Write for complete illustrated lists. 
Northwestern Exchange, 121 N. Francisco Ave., Ch'_cago. 

Young Men 

Intelligent semi - outdoor work in own city. No selling 
or canvassing. Whole or part time. P. 0. Box 10, 
Fordham, N. Y. C. 

HOW TO ELECTRIFY 
YOUR RADIO SET 

By Victor L. Osgood 

The Conrad Company has published this book co 
that all may own a modern radio set -no more bat- 
teries. In good, simple English, this book goes thor- 
onphly over the subject and shows you exactly how to 
build an Eliminator, and all parts necessary. 

"How To Electrify Your Set" 
25e. 

6 x 9 inches, illustrated 

On all newsstands, or direct 

The CONSRAD CO., Inc., 230 Fifth Ave., N. Y. C. 
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THE FATHER OF 
SCIENTIFICTION 

Science and Invention for September, 1928 

GREATEST OFFER 
EVER MADE 

Never before has it been possible 
to obtain the complete works of 
America's greatest author and 
genus, Edgar Allan Poe, for the 
amazingly low price that we now 
offer them to you. 
Edgar Allan Poe has come to be 
looked upon as the greatest liter- 
ary genius that America has ever 
produced. He is the originator 
of the first "Scientifiction" stor- 
ies-- fiction with a plausible sci- 
entific background. Jules Verne 
and H. G. Wells freely acknowl- 
edge him as the originator of 
modern scientifiction.* In addi- 
tion, there is little doubt but that 
the well known SHERLOCK 
HOLMES is the product of the 
inspiration that Sir Arthur Conan 
Doyle found in the works of Poe. 
Take advantage of this special 
introductory offer. There is just 
a limited number of copies in this 
edition. 

*All Scientifiction Stories in list 
of contents are identified with 
a star and printed bold face. 

VOLUME ONE 
Memoir of Wm. H. Rogers. 
Eulogy by James Russell Lowell. 
Notice by N. P. Willis. 
Adventures of Hans Pfeil 

*The Gold Bug. 
Four Beasts in One. 

VOLUME TWO 
Murders in Rue Morgue. 

Like a razor also, the pendulum was massy and heavy, it was appended to a weighty rod of brass, and the whole hissed as it swung through the air. I saw that the crescent was designed to cross the region of the heart. Down- steadily down it crept. The rats were wild, bold, raven- ous, their red eyes glaring upon me. And then 
From "The Pit and the Pendulum." 
CONTENTS 

Mystery of Marie Beget. 
*The Balloon 

i 
Hoax 

MS. Found lin a Bottle. 
*The Oval Portrait. 

VOLUME THREE 
The Purloined Letter. 
*One ° Thousa d and Second Tale of 

Scheheraza e. *A Descent i to -the Maelstrom. 
*Von Kempelen and His Discovery. 
*M esmerie Revelation. 
*Facts in Case M. Valdemar. 
*The Black Cat. 

OF THE SET 
Fall of the House of Usher. 
Silence -A Fable. 

VOLUME FOUR 
The Masque of the Red Death. 
The Cask of Amontillado. 
The Imp of the Perverse. 

The Island of the Fay. 
The Assignation. 
The Pit and the Pendulum. 

The Premature Burial. 
The Domain of Arnheim. 
Landor's Cottage. 
William Wilson. 

4 
lo Volumes 
Cloth Bound 

OVER 2000 PAGES 
The complete works of Edgar 
Allan Poe are published in 10 
beautiful volumes. Handsome 
red cloth cover. Special egg -shell 
paper, made to order for this set. 
Printed from plates made for the 
well -known Richmond Edition. 
Each volume contains an average. 
of 200 pages. Size of type is long 
primer, which is easy reading and 
restful to the eyes. The volumes 
are handy in size, 4 x 6/ inches. 
The greatest offer ever made. 
This is the chance of a lifetime. 
Take advantage of this astound- 
ing low price offer. Fill in the 
coupon now. Send no money - 
pay the postman $2.75 on deliv- 
ery. We pay the mailing 
charges in U. S. 

VOLUME FIVE 
`The Tell -Tale Heart. 
*Berenice. Ligeia. 
Eleanore. Morelia. 

A Tale of the Ragged Mountains. 
*The Spectacles. 
Ring Pest. 

Three Sundays in a Week. 
The Devil in the Belfry. 
Lionizing. 
X -ing a Paragrab. 

VOLUME SIX 
*Narrative of A. Gordon-Pyrn, 

VOLUME SEVEN Metzengerstein. 
The System of Dr. Tarr and Prof. Tether. The Literary Life of Thingumbob, Esq. 
How to Write a Blackwood Article. 
Predicament. The Angel of the Odd. Mystification. Meilenta Tanta. Diddling. The Duc de L'Omelette. 

VOLUME EIGHT 
The Oblong Box. 

Loss of Breath. 
*The Man That Was Used Up. 
The Business Man. 
The Landscape Garden. 

Maelzel's Chess Player. 
Poems of Words. 
The Colloquy of Monas and Una. 
The Conversation of Eros and Char - 

mien. 
Shadow -A Parable. 
Philosophy of Furniture. 

*A Th 
Tale 

e Sphinx 
of Jerusalem. 

VOLUME NINE 
Hop Frog. 
The Man of the Crowd. 
Never Bet the Devil Your Head. 
Thou Art the Man. 
Why the Little Frenchman Wears 

His Hand in a Sling. 
Bon Bon. 

Some Words with a Mummy. 
The Poetic Principle. 
The Philosophy of Composition. 
Old English Poetry. 

POPULAR BOOK CORPORATION. 102 PARK PLACE 
NEW YORK 

VOLUME TEN Complete Poems. 
The Raven. 
The Bells. 

Sonnet to Science. 
*Al Aaraaf. 
Tamerlane. 
Etc. 

SEND NO MONEY! 
Popular Book Corporation, 
102 Park Place, New York City. 
Gentlemen: - 
Please send me at once, the complete works of 
Edgar Allan Poe, comprising of 10 volumes, as 
per your advertisement. I will pay the postman - 

$2.75 upon arrival of the books. There are no 
extra charges of any kind. whatsoever. If the 
books are not as represented, I will return them 
to you within three days and you are then to 
return me my money. 
(Free delivery only in U. S. Extra postage for 

foreign countries.) 
Name 

Address 

City State J 
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at uourfin er ends 
HAWKINS ELECTRICAZ GUIDES I N T. E N 

VOLUMES 

3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH SEND NO MONEY -SEND ONLY THIS COUPON 

Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism- Induction - Experiments - Dynamos - Electric Ma- 
chinery- Motors -Armatures- Armature Windings -Installing of 
Dynamos -Electrical Instrument Testing -Practical Management 
of Dynamos and Motors -Distribution Systems- Wiring -Wiring 
Diagrams - Sign Flashers - Storage Batteries - Principles of Alternating 
Currents and Alternators - Alternating Current Motors - Transformers - 
Converters-Rectifiers-Alternating Current Sysfems- 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 hooks. No obligation to buy unless 
you are satisfied. Send Coupon now -today -and get this great help 
library and see if it is not worth $100 to you -you pay $1.00 a month for 
ten months or return it. 

r 
THEO. AUDEL & CO. 

65 West 23rd Street, 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., SEPT. 

www.americanradiohistory.com

www.americanradiohistory.com


Carlton Representatives Doubled Their Incomes in 1927 

Company's Sales Showed IOO 0-io Gain 

Carlton is NatiOnaily 
Known 

I 

Make Big Money -Start At On ce! 
TIE UP 
WITH A 

SUCCESSFUL 
COMPANY 

Witt The Carlton Line"! 
No Experience Necessary -No Investment Required -Every minute 
right from the start, is to be profitable to you. Part time or 
Full time .... Day time or Night time .... An oppor- 
tunity wherein your success is only dependent 
upon your "Willingness to Try!" ..... 

You progress as your com- 
pany progresses. Carlton's 
successful sales policy has 
placed this organization 
and its representatives in 
a position of field leader- 
ship -- 1928 will mark the 
greatest year in Carlton 
history. 

ILLUSTRATED above .. . The famous 
Carlton Sample Outfit -the book that is 

making this entire country a play -ground 
of Big Money Earning for Carlton Repre- 
sentatives .... the records of 1927 certainly 
prove it: 

Between its two covers . . the nationally 
known Carlton Custom -Quality Line of Men's 
Dress, Work and Sport Shirts, Neckwear, 
Underwear, Pajamas - the easiest to sell 

Men's Wear Line in America ... , and again 
the records of 1927 to prove it! 

Tear Round Business 
'Ever Active Market 
Through you, we go direct to the vast Amer!. 
can market of 35 million responsive pros. 
pects -ever new , . never exhaustible, 

All you have to do is show the sample book, 
quote the low prices and take order after 
order without effort. 

Carlton defrays full transportation charges, 
collects balances due and guarantees cus- 

tomer satisfaction. 

1f you prefer, begin by devoting spare time 
- your earnings will soon justify full time 

to Carbon's big- money -earning proposition. 

Carlton actually puts you in business for 
yourself -gives your ambitions full play, and 

makes every minute of 
your association profitable. 

Biggest Commissions 
Bonuses in Addition 
You are paid daily - in cash. Each sale 
carries biggest commissions. Simplicity of 
plan makes Carlton proposition easy for you 
to grasp -and easy for you to start right 
out and show surprising results. 

Carlton's Bonus Plan is the most successful 
earnings booster in the direct selling field - 
payable regularly and repeatedly, in units 
front $25.00 to $300.00. Explanation of 
Bonus Plan as well as details on Carlton's 
40% Profit Sharing Plan furnished with 
outfit. 
Profit Sharing is paid to Carlton representa. 
tives in addition to all other sources of 
Carlton incomes. 

Complete Outfit FREE 
Put it in Your Pocket and 
Put $100 a Week in with it. 

Upen receipt by us of special coupon to -tha 
right, you will be promptly furnished with 
complete sample outfit -the most elaborate 
selling kit in the field, containing hundreds 
of beautifully mounted, large sized swatches 
of the actual merchandise. Order books, 
supplies and valuable selling helps included 
with outfit. 
There is no time like "at once" when an 
opportunity such as this one presents itself 
to you. Fill in and mail the coupon -your 
outfit will go forward by return'post-pre- 
paid. In less than a week, you will shake 
hands thankfully with the hand that wrote 
the coupon. 

`mart your success at once- Sparetime or full time 

car ton 
M 0 IAS I 
114 FIFTH AVENUE 

NEW YORK -' N.Y. 

C. E. MANDEL, Pres. Dept. 398 -P 
Carlton Mills, loc. 
114 Fifth Avenue, New York, N. Y. 

Dear Mr. Mandel: 
Send me the Free Carlton Outfit by r 
túro mail - prepaid. 1 am ready to 
put The Carlton Line and your Big 
Money Earning guarantee to a test! 

Name 

Address 

City State.... 
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Pledge of Secrecy 
"I hereby solemnly pledge that at no time 
will I, by spoken word or in writing, by 
demonstration or by showing the lessons 
to anyone, give out any of the informa- 
tion given me in the Course of the 
Tarbell System, Inc." 
You pledge yourself to se. 
crecy when you sign here (Signed). `" 011 Yourself " 

The above is the "Pledge of Secrecy" every prospective 
Tarbell Student must sign before he is permitted to enroll 
in the great Tarbell Course in Magic. Dr. Tarbell demands 
this to keep faith with the magic profession, who jealously 
guard their age -old magic secrets. Otherwise he will NOT 
reveal or teach any man or women the secrets of real 
professional magic. 

"I unlock 
töte Age - 
Old Secrets 
of Magic 
for You!" 

Dr. 
Harlan 

Tarbell 
Meater of Magic 

who has mysti- 
fied magicians 
as well as lay - 

me,,, with his 
marveloustricka, 

Be a Magician! 
Learn at Home! -By Mail! 

For the first time in the history of Magic the age -old, sacredly guarded secrets of 
the Mystic Art are being revealed. Now at last you can learn to be a Real Professional 
Magician. Yes, and you can learn this wonderful art easily and quickly AT HOME! -BY MAIL! You are taught the mysterious Principles by which the Professional 
Magician works. You are taught everything from wonderful impromptu effects to 
massive stage illusions -- if you sign the Pledge of Secrecy! 

Earn $250 to$1000 a Month 
There's a big d mand for Magic enter- 
tainment. Magicians get big money. 
Dr. Tarbell gets as high as $250 for a 
half hour's work. Unlimited opportun- 
hies for you! 

Send for Free Magic Booky Tarbell System, Inc., Studio 14.26 

WriteMail coupon now for big free Magic Book telling all 
about the great Tarbell Course in Magic. Find out how 

you can learn to be a real magician -easily and quickly! -at home! -by 
mail! Learn what I have done for others -people just like yourself. Get 
our Low Prices and Easy Payment Plan. Mail coupon NOW! 

TARBELL SYSTEM, Inc. 
Dept.14.26 1920 Sunnyside Ave. Chicago 

1920 Sunnyside Avenue, Chicago, Ill. 
Gentlemen: Without any obligation send me your free literature 
and information all about your wonderful "Tarbell Course in 
Magic." Also tell me about your low prices and Easy Pay- 
ment Plan. 

Name 

Address 

Ape 
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I N T. E N 
VOLUMES 

3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH SEND NO MONEY -SEND ONLY THIS COUPON 

Know the facts in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism- Induction - Experiments - Dynamos - Electric Ma- 
chinery- Motors -Armatures- Armature Windings- Installing of 
Dynamos -Electrical Instrument Testing- Practical Management 
of Dynamos and Motors -Distribution Systems- Wiring -Wiring 
Diagrams - Sign Flashers - Storage Batteries - Principles of Alternating 
Currents and Alternators - Alternating Current Motors - Transformers - 
Converters-Rectifiers-Alternating Current Sysfems- 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. 

r 
THEO. AUDEL & CO. 

65 West 23rd Street, 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., SEPT. 

www.americanradiohistory.com

www.americanradiohistory.com


`141111 I 

Carlton Representatives Doubled Their Incomes in 1927 

,'Company's Sales Showed 100 'o Gain 

Carlton is Nationally 
Known 

r 

Make Big Money-StartAtOnce! 
TIE UP 
WITH A 

SUCCESSFUL 
COMPANY 

Witli` The Carlton Line' 
No Experience Necessary -No Investment Required -Every minute 
right from the start, is to be profitable to you Part time or 
Full time .... Day time or Night time . , .. An oppor- 
tunity wherein your success is only dependent 
upon your "Willingness to Try!" ..... 

You progress as your eons- 
assay progresses. Carlton's 
successful sales polies+ has. 
placed this organization 
and its representatives in 
a position of field leader- 
ship -- 1928 will mark the 
greatest year in Carlton 
history. 

ILLUSTRATED abeve .. . The famous 
Carlton Sample Outfit -the book that is 

making this entire country a play -ground 
of Big Money Earning for Carlton Repre- 
sentatives .... the records of 1927 certainly 
prove it! 

Between its two covers . . the nationally 
known Carlton Custom -Quality Line of Men's 
Dress, Work and Sport Shirts, Neckwear, 
Underwear, Pajamas - the easiest to sell 

Men's Wear Line in America .... and again 
the records of 1927 to prove itl 

Tear Round Business 
'Ever Active Market 
Through you, we go direct to the vast Ameri. 
can market of 35 million responsive pros. 
pects -ever new .. never exhaustible, 

All you have to do is show the sample book, 
quote the low prices and take order after 
order without effort. 

Carlton defrays full transportation charges, 
collects balances due and guarantees cus- 

tomer satisfaction, 

1f you prefer, begin by devoting spare time 
. your earnings will soon justify full time 

to Carlton's big- money -earning proposition. 

Carlton actually puts you in business for 
yourself -gives your ambitions full play, and 

makes every minute of 
your association profitable. 

Biggest Commissions 
Bonuses in Addition 
You are paid daily - in cash. Each sale 
carries biggest commissions. Simplicity of 
plan makes Carlton proposition easy for you 
to grasp -and easy for you to start right 
out and show surprising results. 
Carlton's Bonus Plan is the most successful 
earnings booster in the direct selling field - 
payable regularly and repeatedly, in units 
from $25.00 to $300.00. Explanation of 
Bonus Plan as well as details on Carlton's 
40% Profit Sharing Plan furnished with 
outfit. 
Profit Sharing is paid to Carlton represents. 
tives in addition to all other sources of 
Carlton incomes. 

Complete Outfit FREE 
Put it in Your Pocket and 
Put $100 a Week in with it 

Upon receipt by us of special coupon to the 
right, you will be promptly furnished with 
complete sample outfit -the most elaborate 
selling kit in the field, containing hundreds 
of beautifully mounted, large sized swatches 
of the actual merchandise. Order books, 
supplies and valuable selling helps included 
with outfit. 
There is no time like "at once" when an 
opportunity such as this one presents itself 
to you. Fill in and mail the coupon -your 
outfit will go forward by return post -pre. 
paid. In less than a week, you will shake 
hands thankfully with the hand that wrote 
the coupon. 

rl ton 
M 0 ltu.sa 
114 FIFTH AVENUE 

NEW YORK- N.Y. 

C. E. MANDEL. Pres. Dept. 398 -P 
Carlton Mills, Inc. 
114 Fifth Avenue, New York. N. Y. 

Dear Mr. Mandel: 
Send me the Free Carlton Outfit by r 
turn mail - prepaid. 1 am ready to 
put The Carlton Line and your Big 
Money Earning guarantee to a test! 

Name 

Address 

City State.... 
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