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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- € 99
crecy when you sign here . =p (Signed)_________________,___YOu YOMTSBZ]C

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- i

01d Secrets w-«?'- %

of Magic "FE"" i i Dr,
jor You!” Ly Harlan

ot Tarbeil
3 w Master of Magic
who has mysti=
fied amagiciana
as well as lay-
men  with  his
marveloustricks.

. fi

Learn at Home!—By Mail!

Earn $250 t0$1000 a Month

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 hy which the Professional
Magician works. You are taught everything from wonderful impromptu effects to
massive stage illusions - if you sign the Pledge of Secrecy!

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!

Send for Free Magic Book~>

w ‘t ¢ Mail coupon now for big free Magic Book telling all
rl e ® about the great Tarbell Course in Magic. Find out how
you can learn to be a real magician—easily and quickly!—at homel—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.

.-----------------------------.---
1 Tarbell System, Inc., Studio 14-26

[ | 1920 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.

g
H

Address

Dept.14-26 1920 Sunnyside Ave. Chicago
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This 10 Motor

One of the 8 outfits
of standard tools
and materialssup-
plied without
extra cost

'.p

PlentyJOB——$40 tog 100 aWeek'
This is the Electrical Age

Transportation, mmanufacturing, eur
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 ligshted by Electricity. Radio is
Electricity, and so are telephone, tele-
graph, cable, elevators, street cars, refrig-
ération. It would take a big book just to
mention the mainy uses and industries of
Electricity. That’s the kind of business
to get into. Solid as the nation itself.
Prospemus and busy whether times are
good or bad.

.3‘ Con d[’f assums you an

Conttact

of Position and Increased Pay

1 WE GUARANTEE to find you a satisfac-
tory position within 60 days after you finish
our complete course of home-study trammg in
Electricity; and, further,
2 WE GUARANTEE that said position will
pay you a salary of at least 50% morc than
you are earning today, provided your present
salaryisliess than $40 per week;
OR, FAILING TO DO S0, 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 by order of the Board of
Trustees of the AMERICAN
SCHOOL, this 16th day of
June, A, D 1928,

E 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. A4t
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
5 Electrical work with 8 outfits of standard tools and
Training buitby Materials (supplied by us without extra charge).

Fresidens:

are thas Guarame@

in Dollars and Cents!

A little figuring will show you you can’t afford to
pass up this chance. Suppose you are earning $30
aweek 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 1if you’ll get in touch with me

CHIEF T’ll be glad to tell you how you can qualify for the
ESS&T&%R There is no reasen why YOU can’t have a well-paid same opportumty.

Electrical position. We can and will see that you

-—— ————.—_——————mwon-n'

end 29 Noted Engi-

moers from get one. Mail the coupon and we’ll send facts about Chief Engineer Dunlap, Electrical Division 3
Westinghouse. the opportunities in Electricity that will astonish SMEIIUACAN SCI‘LOOLE Bept- EI-I?IZM
gl o you, together with my sensational offer to prepare ";;e Ve 8;5:5: St"b ‘cag;’ : :
j g ;i i st! ease send facts about the great Electrical in.
Mass. Institute you, get you a"Ob and raise YR [y CIE IV ER dustry, and tell me how I can get an Electrical Job l

Cutler - Hammer

Columbia Univ. v 8 ; and a 50% Raise—without risking a penny.
Commonwealth e b Name '
Am.Tel & Tl - rlm e !
m. Tel. el.
Armour Institute 0 4 y Address. ¥
am(t_:lI other = U g :
great Universities g AB6--mmmomooe-
L Corporaticns Dept E.6294 Drexel AVe. and 58lh St" Ch!cago’ m. L Y S AR D S T W T e e - o it o T e D L D eD o W ‘
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W. J. Luvten, of the Harvard College Observatory.

Entomology and Allied Subjects—

Magic and Psychic Phenomena— .
Joseph Dunninger, Joseph F. Rinn, Edward Merlin.

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 hbe 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.

By Hugo Gernsback
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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- EVEREADY
bia Dry Batteries. This is a combina- COLUMBI A

tion that’s light enough to make the D l'y Battel'i es

model and its self-contained power
' . ~they last longer
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 FOR RADIO: You'll buy fewer and

better dry cell “A” batteries if you

that puts a demonstration through toa = insist onthe Eveready Dry Cell Radio
. . “A;” No. 7111. This special cell, 115
ﬂymg finish. volts, is built by a new process and
i lasts unusually long in radio service.
NATIONAL CARBON COMPANY, INC.
New York LEL | ‘San Francisco
Unit of Union Carbide and Carbon Corporation . -
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My Tires Cost
e Nothing!

 This I,ii?ﬁe Invention
Saves Me Enough Money

to Buy My Tires...
and then Some

"THE money I save on gasoline more than
keeps me in new tires. Figure it out—I
was getting 13 miles per gallon on my Nash.
With gas at 18¢ plus 2¢ tax it cost me $46 to
drive 3,000 miles. Now I'm getting better
than 26 miles per gallon. Tt takes just half
the gas and T 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

gasoline mileage!

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—mno 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 3357 in two weeks.
G. F. Fuller earned $114 in 5 days.
Eberlein sold 23 Vaporizers in 35
minutes!  J. W. Cronk actually
earned 851 in an hour. Simply
mail coupon at once.

J. A. STRANSKY MANUFACTURING CO.

L-1500 Stransky Block, Pukwana, South Dakota
.---m-----------‘

/

q B {dobanto iz, Qoo i
. ) . l Pukwana, S.o. Dakota. I
Stransky Vaporizer is unconditionally guar- Without obligation send me full details of your free
anteed to give you 507 to 100% more miles | trial offer
per gallon or it costs you nothing. As a mat- [] B¥ifhasessssssesasanooooaognonampananaaaanaanas |
ter of fact, it is not uncommon for the
Stransky Vaporizer to more than double l Address............... 5000060000 00a000 833000000000 I
i Gy .o e State....pae...
Note These Records I D SCétlll?ﬁlg ggrel.for Distributor’s Sample Offer and th I
Forty and eight-tenths miles per gallon 9 sou s s con o= - == - v on o me oo et
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Youdon't want to
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to be scared all the time of losing

a week. You \ in
You don’t want to spend youxr Jife waiting for $5.
ng laid off. That'sno way to live.

ing over bei
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than the average electrician ever thought of
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You wind real armatures; you build real batﬁeries; you operate giant dynamost you wire
u work on real massive sw1tchboards~everythmg real—from ‘door bells

{ga}ragg%%?;};ﬂams.
dvanced Education

You Don’t Need A
Or Previous Experience
;:e 1 don’tcare if you are lacking

1 don’t care if you have never had any electrical experience.
in schooling. 1say to you—1 can make you a practical electricianl capable of making big
00 a week. and up, 10 90_days- Eragtical training! hat's what does it, 1n-
umdwxdual attention. There is 10 substitute

money —$60- 3
s constantly with ¥

gtructor:
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aiiroa are owed.
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If all the Rodio 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. 1
thought Radio was a plaything—
that was all I could see in 1t for me.

I Thought Radio Was a Plaything

‘But Now My Eyes Are Opened, And
I'm Making Ower $100 a Week!

T $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.
1 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 1
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.

1 never seemed to get very far with‘ it,
though. I used to read the Radio magazines
and occasionally a Radio book, but 1 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
—1 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 T 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 T 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.
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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—unou 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.

J. E, SMITH, President.
Nationa 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. I understand this request
places me under no obligation, and that no
salesman will call on me.
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ROCKET FLYING.

By HUGO GERNSBACK

NUMBER 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 offl 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 reécently 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 rockeis to explode or enough fuel con-
stantly fed to ome rocket to keep the machine, whether automobile,
airplane or space flyer, going indefinitely.

Years ago, | 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 used
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 nc 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 makes 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 wherehy 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 come to a stép when
its momentum was expended.

The principal trouble with the present day rocket system is that it
takes a tremendons 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
cvercome, )

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 bhe 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 see¢ 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.

Tn any event, the rocket principle holds a great future, because it

_is the only engine that we know today by which it will he possible to

fiy 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.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (3091 meters) on various scientific subjects.
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I 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 1 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

HE 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 cnable 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 com-

Science and Invention for September, 1928

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 moior and disintegration
chambers, the rear compartment
contains the ejection cones.

pression of the air in front of
the projectile would scon 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
UT 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

AR

A

siale )

SURFACE
BLACKENED
WITH COPPER

OXIDE

SURFACE
POLISHED

The rotation stabilizer is illustrated above.
To control rotation around its axis the pro-
jectile would be fitted with an electric metor
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. Tt 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 carth.
At this moment the heavens belong to the
travelers. They were conquered by the
velocity the machine has developed.

THE SPEED LIMIT REQUIRED

IX 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
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From the Earth to the

The Problem of Interplanetary Navigation

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

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

solves the problem of inter-planetary
navigation (2) 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 nebule 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.

NS PER g
AQ TuRk\ECOND

CITY

PER SECOND

TANGENTIAL VELO
S

7.2 MILES

. [__j———-— ———————D——-——b

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 viaRocket

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

EARTH
the velocity will rise to 3,060 o

(——————

Twenty -
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.

four

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 @ fortiori could
oppose the lunar attraction which is seven

END OF ACCELERATION

/\g

7
™%/ START OF DECELERATION

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

paths for the trip to the moon are shown above.

START OF RETARDATION ZONE

The various
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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 on the rear of

the vehicle, numbering twelve in all,

Within two seconds, the car attained
a speed of 62 miles an hour.

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-
terplanetary travel.

The work of Mr. Esnault-
Pelterie covers all possible hy-
pothesis relating to existing ex-
plosives, and its calculation cov-
ers all forms of the theoretical
rocket. :

There are certainly
and rockets.

Let us construct a cylindrical

160 MILES

rockets

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.

o rocket exactly like those we find

v ] x  MOON in commerce, its orifice for the

/"7\' ° escape of gases is unchanged

COMMON FRONTIER OF EARTH AND MOON " over its- entire course. Calcula-
GRAVITATION ZGNES [ tion shows that this form of

; kY rocket, independent of the ex-

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
T is now time to
examine if there is
a motor in existence
capable of such power,

o a

- T i or if it can exist, and
~ ] what kind it would be.
et i 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

www americanradiohistorv com

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 itseld.

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
resistanice 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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Fig. 4. The illustra-
fion above shows the
genera! arrangement
of the apparatus used
in the laboratory ex-
periments. In these
experiments not the
slightest Thigh fre-
quency field could be
detected by the in-

Science and Invention for September, 1928

ougni |

ransference?

Some Experiments on the Exchange of Ideas

teasifier.

ASED ‘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

WT T
: i ANSULATED CONDUCTOR
A s
.1
AT 7] apericoic nTensiper| -
SCREENED
CABINET

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 he 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 veryv
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 auther’s labora-
tory with an intensifier.
Negative results were
obtained, however, and
thought transference was
not accomplished.
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By BARON MANFRED VON ARDENNE

it is very probahle 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 difhculty, as various experiments
(Continued on page 459)
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For some views of the horse car in crowded
traffic double printing was used.

By EDWIN SCHALLERT

" OW to make a movie comedy in
the midst of humming metropolitan
trafic 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, siear 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. Llovd 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)
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A camera placed in the faxi took shots of
Harold Lloyd at the wheel,
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E 2 BrLeaCri MORE
HiS WA .m_,—*y_

To prevent the star from being mobbed, 2
handkerchief was dropped when Harold Lloyd
was to appear,

Some of the New York City street scenes
were taken in Hellywood 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’” frick.

REEZING 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 sce, a glass
cell has been concealed in order to. protect
the man during the freezing process. Natu-
rally, it appcars 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 bhe
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 Siqux
Indian who was in the first presentation
hypnotized hefore 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

Science and Invention for September, 1928

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
Pgychic 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 1S 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 dux- fﬁ]
ing the trick. F

GLASS
window

e O METAL cap
o ey

MAN (WARMLY
DRESSED) IN
GLASS JAR

OR CELL

[ -
'
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B pe—

CRUSHED ICE
ALREADY

DEPOSITED
L ——

QUTER TANK
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[ e e
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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 {all 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
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 carhon 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 heing 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.
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A Trans-Oceanic Pontoon Boat

Above we see the intetior of the factory whetre the two pontoons were made.

APONTOON glider which skims over
the surface of the water (driven by
water propellors) and attains a 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 vovage proves successful,
the inventor intends to build another ocean

Explosive Concrete

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 foun-
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

HE foundation is of importance for
everything, but specially in building

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
est.%mate for the supporting power of the
soil.

But in many cases, it is very difficult to

The illustration at the

out of the earth. In the

experimental concrete pile being drawn

low, a is an_iron sleeve, b shows charge

of explosive being introduced, ¢ shows the

mushroom-shaped foot after the explosion,

d the mushroom-shaped end is

equally in all directions by driving down

the wooden pile, e, the iron tube is drawn
up to the surface.

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 appeats
in the above photograph.

Piles

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

left shows an

illustration be-

is spread

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

a b [
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partly carried by such

d e (Continued on page 447)
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HIS 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-

Science and Invention for September, 1928

$500.00 SCIENCE 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

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

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-

_of amusement for yourself as well as

your {riends. )

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 ALIL 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
reasous that will be clear if you
study the picture. This is a
mcteorological 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-
iully:

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

2—0On the left-hand margin,

thing about science, and you
must use your reasoning
powers, if you wish to correctly list the
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, FElectricity, Radio, Mechan-
ics, Aeronautics, etc.

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

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.”
4—All answers must be

You must know some-

written in pen and ink or

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- 2nd Prize - - - - - < . . .
tists z%n(l dtliaugh‘f:gmp. 3rd Prize e
Xjﬁgus ressiirtlini;s,e artisltl; 4th Prize = & © © B o o o ¢c
have made grevious scien- 5th Prize = e e = e e e ..
tific errors. While to the Eight 6th Prizes of $10.00 each - - . -
giigﬁig (l)e;yn;?éqt,urseucga; Twenty 7th Prizes of 3500 each - .- . .~
appear to be perfect, to Forty 8th Prizes of $2.50 each - - - .
the scientist it looks ab-

surd, because there could Total e e e e

be no such circumstances,

$500.00 IN PRIZES

— 73 Cash Awards —

Ist Prize ~ =~ < - -~ - - < . .

$500.00

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

$100.00
50.00
35.00
20.00
15.00
80.00
100.06
100.06

such as we see pictured

December issue.
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Dirigible
Mooring Mast

NEW 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 solvé 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.

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.

SUPER flying hoat 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

IRPLANE 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

BRAKE CONTROL CABLES

ACTUATING
LEVER

The illustration

above
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.

www americanradiohistorv com

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.

70
PEDAL

STATIONAR
BRAKE
DISK

{ M”’

/
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 «“Shimm

ying” Hous
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€

N New Haven, shaking of louses in
Counecticut, there == 7 T %] that part of New
15 a most mysterious | Haven in which the

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

mystery house is lo-
cated, is due to heavy
trains passing on one
of the railroads. He
has not, 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-

cause for recurrent

Moon’s Attraction

brations of the trains.

Thiré'ty 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.

i )
The above illustration shows how the Leviathan weighs less on moon-
1it 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 [evi-
alhan 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-milliontt of the weight of an object.

Germany’s Super Guns

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
NEZZ‘LE VELOCITY used weighed 264 pounds and were approximately 65
?M ,SQLNs?EHC%';\‘LD" fect 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.

T

gl =
/ mb:’lﬁfﬂwﬁ’ﬂ;‘:
MAMMOTH STEEL
AND CONCRETE
EMPLACEMENT

MODERN BATTLESHIP
I0IN. GUN-50FT LONG

264 LB. SHELL
6% FT TALL

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.

HE mystery of “Big Bertha,” super-

gun, has at last heen disclosed by the
U. 5. 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 reallv consisted of two sections,

FOREST OF

MAXIMUM RANGE OF
16 IN. GUN ABOUT 28 ML,

i
BUILT

7 DURING WAR ~
3 BUILDING AT ARMISTICE
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Science and Invention for September, 1928

NEW GERMAN INVENTIONS

Pocket Arc-Lamp for Photographers

SMALL f{foiding

pockel arc-lamp
has recently appeared
in Germany. This can
be connected to the or-
dinary bouse 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-

CARBON PAPER RENEWER

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.

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.

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

A 1,200 H.P. LOCOMOTIVE

NEW 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-halance 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
o 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.
>
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Above, the lamp is shown folded, so .

that it may be slipped into the
pocket. The twa carbons are enclosed
in a black metal case which, when
unfolded, provides a convenient grip
and a shield which protects the
photographers’ eyes.

PHONOGRAPH 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 lengthof lampcord
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 connectisg the
phonograph to a loud speaker.

www americanradiohistorv com

The locomotive is driven by Diesel engines, developing 1,200 horsepower af

These motors are of the six-cylinder type.
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OW 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?
HE answer is “It does not” The

aquarium is balanced, it is a microcosm,
which Webster defines as “a little world, a
minjature 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

HE 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

HE 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

Science and Invention for September, 1928

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
cach 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.

A PECULIAR EXPERIENCE

N 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.
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"Water

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

r
The sealing is accomplished by the aid of an
ordinary electrically heated soldering irom,
the glass disk being. put in place affer 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

A BALANCED 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.
MAKE-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
........................ 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.

UBBER heels can be put to many and

varied wuses. 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; 106, 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.

CLOCK
SPRINGS
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on the end of a rod as indicated in Fig. 2.
On the other hand, it may he 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 he
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.
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.

RUBBER BATHROOM ADJUNCTS
VEN 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 mnoise 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 arc placed under it to
talke 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. TIn the latter case, it
might be more desirable to shellac the rub-

T e——

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 picce 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, 1s not likely to he 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 but-slightly 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-
dow. 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 samie 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 @mweyors

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-

i e e e

Above is a three-foot section of a conveyor cut out in the rough
i outlined here,

in five hours by the process

6" DIAMETER STEEL BLANK

TEMPLATE TO

A welder cut out the groove between the CHECK ' TEETH

turus of the helix, leaving the blade of the
worm, integral with the hub. The groove is

ing the entire conveyor from one piece of
steel by cutting with a blowpipe was sug-
gested. Two worms were desired, one thirty
meches 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.

= A i s g
PRICK-MARKED }—
ON STEEL ROD.

cut easily with an oxyacetylene
blowpipe and in five hours an 2
operator had cut the thirty-inch
length shown here. 1In eight

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

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 ysed 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-
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ever in cutting quality and softness, from

the inner metal. The thirty-inch length re-
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