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Ice Boiling-Hot

ID you ever hear of five different kinds of ice?
Perhaps not. The only kind of ice that you
have ever seen or heard of before is the good
old-fashioned, common, ordinary ice. But of
late, many new things are happening in the

world of science and the discovery of the existence of
five different kinds of ice is-one of them.

In his recent rescarches, Professor P. W. Bridgman, of
the Carnegie Institute at Washington, has made some
very remarkable discoveries due entirely to extraor-
dinary high pressures. He investigated a great many
substances which he subjected to tremendous pressures
and under such conditions a number of surprising things
happen. Take, for intance, water. If we subject it to
a pressure of about 300,000 pounds to the square inch,
water first becomes solid, turning into ice, altho it is
nearly boiling hot!

At ordinary atmospheric pressures water turns to ice
at about 32° Fahrenheit. But as we compress it to very
high figures, we find that water is indeed a highly com-
pressible substance—a thing that was not known before.
Thus Dr. Bridgman has comprest water to 80 per cent.
of its volume! During such compression the water turns
to ice at all sorts of temperatures, and the four new and
different kinds of ice t-at were discovered are all con-
siderably denser than water. In other words, such a cake
of ice would sink in water, instead of floating as ordinary
ice does.

Water, however, is only one of the substances that be-
haves strangely under high pressures. Take phosphorus,
for example. Ordinarily this substance is known in two
forms, namely, the ordinary yellow or white phosphorus
and the red, allotropic variety, both, however, having
practically the samec general physical characteristics
White phosphorus is highly oxidizable and cannot be left
in the open air without danger of ignition. It is a non-
conductor of electricity and as soft as wax. If, however.

we subject this phosphorus to the enormous pressure of
some 175,000 pounds per square inch we obtain an entirely
new substance which is neither the usual nor the allo-
tropic red phosphorus, but something entirely different.
We obtain black phosphorus which is very hard and which
only oxidizes at a very slow rate. It is also 15 per cent.
denser than the white variety. - It can be handled with
the fingers with impunity and the material is a good
conductor of clectricity.

Dr. Bridgman found that at high pressures, paraffin be-
came mmore rigid than soft steel; soft rubber became as
brittle as glass. Another noteworthy feature was discov-
ered in the course of these experiments and that is that
nearly all metals such as metallic wires subjected to tre-
mendous pressures become slightly more conductive to the
electrical current.

There is no doubt that thru these researches we will
learn much about the nature of the atom as well as about
the electron if we subject materials to still higher pres-
sures. This field is practically virgin and we may say
that only the surface has been scratched so far. What
will happen, for instance, if many of our well-known
substances are subjected to pressures of say two or three
million pounds per inch, or higher, is dificult to conceive
today. Of course today we have no control’ of such
pressures because there exist no materials sufficiently
hard to resist such titanic compression. But science
will surely find a way to obtain some alloys unknown
today that will lend themselves to such pressures. It is
even thought possible in some quarters that in high pres-
sures we have the key to our alchemist's dreams of
changing one metal into another, from base to precious,
or vice versa. Although this may sound extreme and
while the theory is not given credence by most scientists,
still the example of phosphorus is pointed out as to what
may happen, given sufficiently high pressures.

H. GERNSBACK.
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An Amazingly Easy Way

to Earmn $10000 aYear

-Let Me Show You How Free

O the average man the $10,000 a year job is

only a dream. Yet today there are a surprising

number of men earning five figure salaries
who were merely dreaming of them a short while
ago. The secret of their success should prove a
startling revelation to every ambitious man who
h]:n.\ cver aspired to get into the $10,000 a year
class.

There is nothing fundamentally “different” about
the man whose salary runs into five figeres. He
is made of the same stuff as you and I. It is not
Necesaar vy that he must enjoy the privilege of some
influential connection or *“pull.” For example take

P. Overstreet, of Dallas, Texas. A few short
years ago he was a police officer earning less than
$1,000 a year. To-day his earnings are in excess
of $1,000 a month—more than $12,000 a ycar.
C. W. Campbell, Greensburg, Pa., was formerly
a railroad cmployee on a small salary—last month
his earnings were $1,562.

Why Salesmen Earn Such Big Pay

Just stop a moment and think over the success-
ful men of your acquaintance. How many of
them are connected with some form of selling? If
you will study any business organization you will
sce that the big jobs go to the men who sell, for
upon their efforts depend the profits a company
makes. Without trained men to place a product on
the market, the finest goods are worth no more
than so much clay. Salesmen are the very nerve
centers of a business. Is it any wonder that they
warn big pay?

The man who starts working as a bookkeeper or
clerk for $25.00 a week, never increases his value
to the firm. Any advance in pay is merely a re-
ward for length of service. At the end of ten years
he is no more cssential to the life of the organi-
zation than he was at the end of ten wecks. He
is only a neces<ary liability—drawing his pay be-
cause somebody must be found to work at the
unimportant, routine jobhs. (Ince established in the
rut, he becomes a cog in the machine—when he
is worn out, he can be easily and cheaply replaced.

Why Don’t You Get Into
the Selling Field?

Mr. Overstreet, Mr. Campbell and the others
whose letters you sce on this page are all success-
ful sulesmen. They realized their ambitions by
landing $10,000 jobs in an amazingly simple way,
with the help and guidance of the National Sales-
men’s  Training  Association.  Sometime—some-
where back in the past, each one of them read of
this remarkable course of Salesmanship training
and Employment Service just as you are reading
of it to-day. Each one of them was dissatisfied
with his earning capacity—as perhaps you are—
and cach one cast his Iot with the N. S. T. A.
To-day they are important factors in the business
world—enjoying all the comforts and luxuries
money can bhuy.  And yet they are not exceptions
for there are thousands of N. S. T trainec
salcsmen who are making big money, as we will
be only too glad to show vou if you will mail
the coupon.

We Train You and Help
You Land a Job

The National Salesmen’s Training Association is
an organization of top-notch salesmen and sales
managers formed for the express purpose of train-
ing men in the science of successful selling. You
do not nced to know the first thing about selling—
for the N. S. T. A. trains you from the ground up
—gives you a complete insight into selling methods
—in your spare time without making it necessary

Read These Amazing Stories
of Quick Success

Earned $524 in Two Weeks

I have never earned more than $60 a month.
Last week I cleared $306 and this week $218.
«You have done wonders for me.—Geo. W.
K;larns. 107 W. Park Place, Oklahoma City,
Okla.

I Now Earn as High as $100 a Day

T took your course two years ago. Was
earning $16 a week clerking. Am now selling
many of the largest firms in the U. S. I have
carned more than $100 in a day. You secured
me my position. Our Sales Manager is a
graduate of yours.—J. L. DeBonis, 1628 S.
Crawford Ave., Chicago, Ill.

Earns $1,562 in Thirty Days
My carnings for the past thirty days are
$1,562, and I won Second Prize in March al-
though I only worked two wecks during that
month.—C. W. Campbell, Greensburg, Pa.

Earned $1,800 in Six Weeks

As soon as I received a letter from you and
your literature, I knew that I was on the right
track and very soon after I applied for a
position as a Salesman to one of the firms whom
vou informed me were in need of a Sales-
man and to whom you had recommended me.
As soon as they received my application, which
was by mail, they wired me to come for an ap-
pointment which I did, with the result bheing
that 1 sold my services to them in about thirty
minutes, took a territory in Illinois and Wis-
consin and made a success of it from the very
first weck.

From that time on I have been what might
he termed as a “‘high pressure” Salesman,
selling lines where nine out of ten Order
Takers would fail. I have sold goods in a
highly successful manner in nine or ten States,
both North and South. My earnings for March
were over $1,000 and over $1,800 for the last
six weeks, while last week my carnings were
$356.00. 1 travel cleven months out of the
year, working five days cach weck.

The N. S. T. A. dug me out of a rut where
I was earning less than $1,000 a vear and
showed me how to make a success.—]J. P.
Overstreet, Dallas, Texas.

www americanradiohistorv com

to ‘fivc up your present position until you §
ready to begin actual selling,

In addition to this remarkably efficient course
training, the N T. A. maintains a Free
ployment Service to help its Members to jobs
the lines for which they are best suited. +hi>
itself is of incalculable value for it allows
prospective salesman to make a complete sury
of the selling field and to select the work wiyf
most appeals to him.

Salesmen Are Needed—Now!

Get out of that rut! Work for yourself! Sal
manship is the biggest paid of all professions.
because you have never sold anything is no s
that you can’t. We have made Star %alesmcn
men from all walks of life, with no previous
ing experience. These men have jumped irf
small pay jobs to big selling positions and h-1
some incomes. The same training on which tk
founded their success is open to you. You ¢«
follow in their footsteps. Why don’t you get it
class with men who make rcal money? Never !
fore have the opportunities been greater. At la
you cannot aﬂ'or(r not to investigate the great 1«
of Selling and see what it offers you. It will .
cost you a 2 cent stamp and the facts and pr.
you will receive will surprise you.

Free Book on Salesmanship

Just mail the coupon or write for our frec i’
trated Book, A Knight of the Grip,” which
will be glad to send without any obligation on -
part. Let us prove to you that regardless of «
you are doing now, you can quickly become a ~
Salesman. Let us show you how you too can «
into the ranks of these big money makers of ‘.1
ness. See how easily you can learn this fasc:y
ing, big pay profession at home in your sparc u
Learn wga( we have done for others and whix
stand ready to do for you. Don’t put it off
to-morrow—write us to-day. Every hour lost lc
you that much farther from success. Mai'
coupon at once, .

National Salesmen’s Training Associati
Dept. 42-W, Chicago, Ill., U. S.

S EE w e @G e 6w UEE G ETTETee

National Salesmen’s Training Association

Dep. 42-W, Chicago, lll,, U. S. A.

Please send me, without any obligation onj
art your free Book. “A Knight of the Grip.”
?u" information about the N. S. T. A. systenr
Salesmanship training and Employment Ser-q

Also a list showing lines of business with openjg
for salesmen.

Street..ooiviiin it e

City. .. vierenennnncnseans PO
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Floating SunKen Ships

OT only were hundreds of ships

sunk by torpedo attacks and shell

fire during the progress of the

World War, but there are many

other wrecks which have lain on
the bottom of the sea for years, some of
which contain considerable wealth in the
form of bullion and coin.

Salvage experts. the world over, have
hecome awakened to the fact that a fortune
awaits those who will conceive successful
schemes for salvaging the hundreds of ves-
«els which were sunk in various European
waters, not to mention many dozens of
ships which were sunk off the American
coast from time to time, either by accident
or otherwise.

The accompanying illustration shows
three very interesting and practical inven-
tions which have been successfully applied
in a number of instances for the salvag-
ing of sunken ships. These include three
striking and logical applications of the

How Submerged Elec-
ric Pumps, Come-
prest Air and Huge
Pontoons are Rais-
ing SunkKen Ships

“laws of Nature.” plus mechanics, comprest
air and electricity.

Floating Ships by Comprest Air.

One of the most spectacular and sur-
prising methods of floating submerged ship
hulls, particularly to the layman. is that
involving the use of comprest air to render
buoyant all or the major portion of the
vessel’s hull.

One of the accompanying illustrations
shows how comprest air applied from pow-
erful compressors. driven by steam or gas-
oline engines carried by the salvage craft,

839
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is shot down thru tubes of steel and rubber
into the bowels of the sunken ship—the
deck hatches and other openings having
been previously clo8ed and tightened down
thoroly by divers. :

The first sunken wreck to be raised by
this method of comprest air, was the S. S.
Royal George. By the aid of divers and

experts in this class of work, the decks
were suitably strengthened and all hatch-
ways and other openings closed. Suitable
air locks were installed as shown in the
illustration to enable the sand hogs (that
is, men who are accustomed to working in
a comprest air atmosphere), to gain e¢n-
trance to the lower holds of the vessel.
In many cases, including the present one,
the outside rents are covered as accurately
as possible with large flexible blankets
braced by steel and wooden beams, known
as patches. The comprest air when shot
down into the lower hold compartments of
(Continued on page 929.)
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Einstein Theory and the
Fourth Dimension

OLUMES have been written during

the past few months about the now

famous Einstein theory of relativ-

ity and the fourth dimension. As

for the latter, this is not a new
subject, having long appealed to the delvers
into the occult and to adherents of spirit-
ism, as well as those who reason solely by
metaphysics.

Thus, for a long time students of the
fourth dimension had an entirely different
conception from what physicists think it
today. In their earlier fourth dimensional
world, for instance, it was thought possible
that you could turn an orange inside out
without breaking its skin. Or you could
remove a patient’s appendix without mak-
ing an incision in him. In other words,
among many other similar absurdities, they
thought that in the fourth dimensional state
cvery three dimensional body could be
turned inside out the same as you turn a
glove or a sock inside out without in the
least damaging it.

Since Einstein has appeared on the stage,
however, this trend of thought has disap-
peared, and our present conception of the
fourth dimensional world—if indeed it ex-
ists—is totally different from the old con-
fept. We will, however, come back t» this
ater.

In order to become better acquainted with
the Einstein theory, let us first cite the
fundamental experiment upon which his
rescarches are based.

Abouc Relativity

The welocity of light which is™ about
186,000 miles per seconmd is unaffected by
the movement of its source. Let us first
make this plain by an analogy.

If a man in a train going sixty miles an
hour throws a ball in the same direction
as the train, and at the same speed, the
velocity of the ball in relation to the earth
is 120 miles an hour. Suppose this ball was
thrown from the engine towards the rear.
Then the velocity of the ball in relation to
the earth would be zero, and if the ball
was thrown from the rear platform, it
would drop vertically to the ground. This
is a simple example of relativity; this ex-
pression means that the movement of the
ball is rclative to the train, as well as
relatice to the earth.

Now consider a ray of light. Here an
entirely different phenomenon takes place.
It makes no difference whatsoever if we
have a searchlight mounted on the loco-
motive of a moving train throwing the
light backward, or if we have the secarch-
{ight on the last car of the train throwing
the light forward with the train. The
speed of the light is absolutcly unaffected
by such motion. Not only is this true for
the light placed on a moving object, but it is
also true for an observer stationed on the
ground. Strange as it seems, the speed of
the light ray either coming toward him or
moving away from him is not at all affected
by the speed of the train which carries the
scarchlight. This statement may be read-
ily proved by the regularity of the apparent
motion of several moons of some of our
planets. as, for instance, the moons of
Jupiter. At one part of their orbit these
little moons are moving away from us, while
at the opposite part of the orbit they are
moving toward us. Yet they appear abso-
lutely regular in their motion, proving that
light coming from their surface takes the

By H. GERNSBACRK

Member American Physical Society

same time to reach the observer on earth
whether the little moon advances or re-
ecedes from us.

If this were not so, the motion of the
satellite would be irregular at all times.
Jt might even happen that it would seem to
move backward. This brings us to the
famous Michelson-Morley experiment. This
was originally based on the fact that light
has the same velocity irrespective whether
its source moved or was fixt.

To elucidate: Light for a long time has
been thought to be merely a wave motion
in the ether. This ether is supposed to
surround us, filling the most minute in-
terstices of all matter and, therefore, it
must permeate the earth as well. Thus the
earth is supposed to be entirely merged into
this ether. Consequently, either of two things
must happen, which we put in the form of

HERE are few subjects so difficult

to explain in simple language as the

Einstein theory and the fourth dimen-
sion. The present article, which covers the
more important phases of the Einstein
theory, aims to instruct the reader in a
popular way and in plain English devoid
of all technicalities. We believe little diffi-
culty will be found even by the average
school-boy in understanding the subject.
In an article of this kind, it is of course not
possible to cover all of the various phases
without going into mathematics, and for
that reason such phases have been covered
by means of analogies as much as possible.
It should be noted that the views ex-
pressed by the author are those held by
most physicists today. But as there is very
little known on such subjects as, for in-
stance, light, gravitation and space, it is
quite likely that our present-day views will
be modified from time to time. This is the
first time that the Einstein theory and the
fourth dimension have been explained in a
strictly popular, non-technical , and
we hope our readers will appreciate the
present effort.

questions. First, as the earth is speeding
in its orbit around the sun, does it pass
thru the ether without disturbing it as, for
instance, a fine wire-mesh sieve passes thru
water? And, if so, does it produce a sort
of vortex or disturbance in the ether as it
rushes thru it? Second, does the earth
push thru the ether as a train pushes thru
the atmosphere, leaving behind it a sort of
ether whirl and partial vacuum, just as the
train leaves behind it a whirling eddy of
air and partial vacuum?

The Michelson-Morley Experiment

This question the Michelson-Morley ex-
periment was supposed to solve. A light
ray being a wave motion in the Btther, it
was naturally thought that a ray of light
going in the direction of the earth should
naturally move a trifle faster than a ray
of light shot against the motion of the
earth or at right angles to it. Then if there
was a sort of cther-drift produced by either
of the reasons mentioned above, accurate
instrumcnts would be enabled to detect the
slight difference in speed. The famous
Michelson-Morley experiment was origi-

840
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nally based upon the fact that light has the
same velocity, irrespective of the movement
of its source. A ray of light was sent out
to a mirror occupying a plane parallel to
the motion of the carth, so as to go out
and be reflected back to the observer. A
second ray was sent out at right angles to
this one in the direction of the terrestrial
motion, also to be received by a mirror and
reflected back. The plane of the first mir-
ror was arranged by measurement, at the
same distance from the observer as that of
the mirror for the other ray of light.

The diagram, Fig. 1, shows the path pur-
sued by the two rays. One path is an
isosceles triangle, whose base is the space
moved over by the observer during the
passage of light from its source to the mir-
ror and back to him. At right angles
thereto, is the path of the second ray, which
has to catch up with the mirror moving
away from its source, and is reflected back
again to the observer. The effect of all
this, is that the rays will pass over paths of
different lengths, and it was anticipated
that they would reach the observer at dif-
ferent periods of time, one ahead of the
other. This is what was anticipated as the
result of the experiment which was in-
tended to be a very convincing demonstra-
tion of the fact that the earth was moving
thru space. But when the experiments
were tried, nothing of the sort occurred, su
that apparently the longer path was trav-
ersed by the light in exactly the same time
as was the shorter onc. So scientists were
called upon to explain ¥hat other causes
there might be to produce this paradox.
This led to the so-called Lorentz-Fitz-
gerald contraction theory. These scientists
came to the conclusion that as there is no
measurable difference in the speed of light
in the above experiments, this could o
be accounted for by having the earth shrit
just sufficiently to account for the dif-
ference. In other words, as the earth
moves forward in its path, duc to its tre-
mendous speed, viz., 65,533 miles per hour,
it shrinks just a sufficient amount (about
three inches) to account for the missing
difference. In plain English, if we take a
body and move it at a tremendous speed
forward, it shrinks in the direction of its
axis for a small amount, this amount in-
creasing as the speed of the object is
increased.

The Speed of Light

Now it must be made plain right here
that in order to shrink at all, these speeds
must be quite tremendous, and as far as
we human beings are concerned, our every-
day lives will probably never be affected.
In its axial rotation the earth revolves at
a speed of 1,039 miles an hour. Low as
this speed is compared to 65,533 miles per
hour of the earth’s speed in its orbit around
the sun, such speeds are never encoun-
tered on earth, as far as large bodies are
concerned. Even our fastest projectiles, mov-
ing faster than anything known on earth,
fall far short of this speed. But it has heen
maintained that a projectile shot from a
cannon shrinks or rather contracts for a
small fraction of an inch, which can be cal-
culated. It should be understood right here
that this shrinkage or contraction has noth-
ing whatsoever to do with the air resist-
ance. As is well known the earth moves
in a perfect vacuum; yet modern scientists

(Continued on page 890)
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Von GuericKe, the Wizard of
Atmospheric Pressure

By PROF. T. O'CONOR SLOANE, Ph.D.,LL.D.

by suction much more than thirty
feet, the great philosopher was ap-
pealéd to and could give no reason
sxcept that while Nature abhorred a vac-
pam, she only abhorred it to the extent of
1 column of water some thirty feet in
neight. This, of course, was no reason at
i1, and it is not the first time that the sage
ent wron,
e ways of Nature.
It is often said that we live in an at-
osphere ‘just as the fish lives in an ocean
f water, but there is an important differ-
ce; our specific gravity is much greater
an that of the air, so we cannot float
bout in it as fish do in water. Neverthe-
ss, the light, intangible air shows its ma-
erial nature in storms and cyclones when
he impact of its invisible molecules pro-
luces a destructive effect, and it is shown
o possess weight from the fact that a
racuum involves a pressure of nearly fifteen
ounds to the square inch, which pressure
s due to nothing else but the weight of the
ir, just as truly as the pressure in the
cean’s depths is due to the weight of the
ater.
Otto Von Guericke goes down in history
the first great investigator of atmos-
heric pressure, the first who proved by
rect experiment that air possesses weight,
hd who showed what an astonishingly
Feat pressure could be developed by the
visible and almost intangible aeriform
hid of the atmosphere. Reaiizing that air
uld be treated like water, he devised the
rr pump; he had to use considerable in-
bnuity, owing to the rudimentary knowl-
Ige of those days in devising ways of
cking it. Having invented the air pump,
p produced vacua in various vessels and
bveloped an interesting line of experi-
lents in connection therewith. The record
his experiments are preserved in an in-
resting old book publisht in Amsterdam
1672. It was printed in the Latin lan-
hage, and it is quite liberally illustrated;
tom its pages we reproduce some of the
ost striking experiments as described in

HEN in the days of Galileo it was
found that water would not rise

The Magdeburgh hemispheres are shown
ery clearly in the old book, and they are
ill in existence and preserved in the mu-
eum in their parent city.

As it was not easy to get a good ground
pint in those days, leather packing was
sed to make a secure air-tight joint be-
weernr the two air-tight hemispheres shown
2 the cut.

. Putting them together, he applied his air
ump and exhausted the air from them so

t atmospheric pressure came into opera-

n, and, on closmi the cocks and remov-
g the air pump, they were prest together
1ith such force that two great teams of

rses were unable to draw them apart.

is striking experiment was- carried out

fore the Emperor, Ferdinand the Third,
} 1654 in Ratisbon when the Imperial Diet
1et there.

A curious fallacy is illustrated in his way
f testing them, because if one of the
emispheres had been fastened to a fixt
ost, a single team of horses would have
roduced as great an effort as did the two
rams; making one team pull against an-
ther is bad mechanics.

He now wanted to get some idea of the
xtent of atmospheric pressure and for this
sed a cylinder and piston. A good demon-
iration was given by having a whole crew

in his efforts to account for_

The Discovery of the
- Wonders of the
Atmosphere

of men pull at it so as to draw the piston
up or rather to attempt to do so, for tho
we allow even a partial vacuum, a piston
of the size indicated would require a very
large weight to be applied to draw it tp.

Some January
Articles

The Wonders of Frost. With
hot;)‘graphs. By Jerome L. Lachen-
ruch.

James Watt and His Predecessors
—The Invention of the Steam En-
gine. By Prof. T. O’Conor Sloane,
Ph.D., LL.D.

How Germany Scientifically Utilizes
Her Scanty Crops. By Dr. Alfred
Gradenwitz.

The Divining Rod—Is It a Fake?

“How We Feel” By Joseph H.
Kraus.

Man-Made Falls Higher Than Ni-
agara Produce Electricity.

" Recent Surprising Experiments in
Ultra-High Pressure. Popularly il-
lustrated.

Making Microphotographs. With
tllustrations. By Dr. E. Bade.
Is Electrocution Humane? An-

swered by America’s Greatest Nerve
and Brain Specialist.

Fascinating Experiments in Chem-
t'éctrg_r. Part II. By O. Ivan Lee,
. Se.

A New Scientific Story. By Charles
S. Wolfe.

How to Charge Automobile Bat-
teries at Home. By H. C. Petswal.

In the book is shown a group of men
pulling with all their might in an effort to
raise the piston against atmosEheric res-
sure. Then it was to be weighed and for
this purpose a great scale beam and heavy
weights took the place of the rope-pulling
men so as to get a real figure in standard
weights of what the pressure amounted to.

Again, a barrel filled with water cannot
be pumpt out under power without a vent
to admit air, and we see the men laboring
away in their efforts to draw the piston
out against air pressure. He found that
the barrels leaked air and abandoned this
line of experiment.

Going back to the column of water, by
using a sectional tube supported against a
house he constructed a water barometer.
The upper section was of larger diameter
than the rest and in it a figure floating in
the water and carrying an index was raised
and lowered with the variations of atmos-
pheric pressure and is shown carrying aun
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indicator to point to the markings on the
glass tube indicating its position.

He weighed a globe exhausted of air and
also full of air; the difference of weights
gave absolute proof and measure of the
weight of air.

Leaving the topic of atmospheric pressure,
we also show some of his thermometers in
which the expansions and contractions of
air in a large globe operated a string pass-
ing over a pulley. A little figure attached
to the string showed motion indicating
the changes of temperature as the air ex-

anded or contracted. This, however, also

illustrates the changes in atmospheric pres-
sure, because of course the air in the bulb
will expand and contract with the rise and
fall of the barometer even tho the tempera-
ture remains constant.

It is about here that Von Guericke’s work
ceased and the Italian Torricelli put in a
bit of reasoning on the ground that if a
column of water over thirty feet high was
supported by air, then mercury, fourteen
times heavier than water, would also be
supported, but only to a height one-four-
teenth as great. These are all approximate
figures.

Accordingly, he constructed a mercurial
barometer, and some representations of
his barometer are given here, two varie-
ties being shown. They of course were
simply closed tubes which were filled with
mercury, the open end was next closed by
the finger; the tube was then inverted in a
cistern of mercury, the mercurial barome-

- ter resulting and carrying out a logical
t

reasoning of the experiment.

There was yet another step to be made.
If the barometric column was sustained b
the pressure of air, it would fall with it
on going up a mountain, when less and less
air would rest upon the mercury in the
cistern, and then the column of mercury
would descend in the tube.

It was Pascal who applied this test,
ascending a mountain called the “Puy de
Dome” in the Auvergne regions of France.
On carrying out the experiment in which
his brother-in-law was also deeply inter-
ested, the mercury fell as the mountain was
ascended and at last the culminating prin-
ciples of atmospheric pressure and demon-
stration of its cause on the most logical
basis was supplied.

Von Guericke was born in 1602 before
either of the other two, and he survived
them by a number of years; thus the three
may be regarded as co-workers in this field
rather than as successors.

Otto von Guericke, who was burgomas-
ter of Magdeburg, and who is often alluded
to under his official title with name omit-
ted, understood the value of size in render-
ing demonstrations impressive. For, while
the school boy’s wet leather sucker with
which he can pick up a flat stone or brick,
and while the imbibing of a fluid thru a
straw demonstrate atmospheric pressure
perfectly, they lack in impressiveness.

In the older days much greater attention
was given to this side of experimentation.
So the old burgomaster did things on the
large scale and his name goes down ‘the
ages because of the magnitude as well as
completeness of his demonstrations.

The modern experimenter often attains
his results with comparatively simple and
small-sized apparatus. In Paris there is
preserved the elaborate large-sized appara-
tus of the lamented Lavoisier. It is a great
contrast to what a modern scientist would
use,

o |
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Water Curtain Protects Firemen

.

ECENTLY the
Cincinnati Fire
Department
has tricd out a
novel scheme to

protect the lives - of
firemen. By this means
it now becomes possi-
ble for a man to walk
right into the hottest
fire with flames playing
all around him, without
in the least ¢ndanger-
ing his life. Our cover
illustration perhaps
shows the idea better
thau words. It is sim-
ply a curtain of water
which sprays the fire-
proot uniform with a
continuous stream of
water, enshrouding the
fireman entirely: with
it. The water bheing
transparent, he can see
far enough ahead pro-
viding the flames do
not cut- off the view.
He can then do all
sorts of rescue work,
an example of which
is shown in our cover
illustration. Here the
fireman is seen holding
a child closely to his
breast, while the pro-
tecting water curtain
not only protects him
but the child as well.

This fireman can
stand right in the
midst of flames and
will not get burnt. He
need not fear the glow-
ing embers around his
feet. He can walk
right into the fiercest
fire and it will dwindle
away and go out around
him.

As for the uniform,
it is made of fireproofed
canvas of two thick-
nesses, between which water flows con-
stantly. The water enters by means of a
perforated brass tube which encircles the
neck between the two thicknesses of canvas
nd flows down between the layers thru
the arms and legs, finding exit at the finger
tips and around the soles of the feet.

Water flowing only between the two thick-
nesses of canvas would not offer complete

By J. R. SCHMIDT

-
l l
-

The Latest Thing in Firemen’s Suits—It Sprays a Sheet of Water Down Between the
Inner and Outer Coverings, as Well as Providing an Outer Water Curtain as Shown.
This Water Curtain Protection is Suvplied From the Main Fire Hose in the Manner

Made Evident,

protection to the wearer, so, to keep him
cool and comfortable while standing in the
hottest fire, the brass perforated circular
tubes encircle the helmet and give him a
constant shower bath from the outside as
well as within the folds of the uniform.
This not only keeps him from becoming
overheated but also acts to extinguish the
fire around him.,

. JERY

_Encased in this air.

~tight. water-bathed
uniform, some pro-
visions must be made
to ‘get fresh air to the
firenran. He need not
fear his air supply giv-
ing out'as long as
water continues flowing
thru the hose he is
holding. The air sup-
ply comes from the
atmosphere surround-
ing him no matter how
much smoke, flame
or gas is contained in
it. It is sucked into
a patented collar which
fits onto the hose just
back of the nozzle.
In the.: mechanism of
‘the :collar the con-
taminated air is washed
and made pure and
sent by the pressurc
of the water flowing
thru the hose up into
the helmet for the fire-
man to breathe. The
foul air or gases find
their exit-thru vents-in
the helmet. -

The same collar
which washes and puri-
fies the air for the
fireman to breathe also
has the water hose
connection which sup-
w;s the water curtain.

ith this uniform a
fireman stood in the
flames of a burning
wood fire for ten min-
utes without becoming
uncomfortable.  Altho
the fire: was kept bumn-
ing fiercely all around
him he came out with
a grin on his face and
not even perspiring!

From our cover illus-
tration it will also bel
noted that the water

which flows to the helmet is secured from,
a by-pass which is attached to the main;
water hose. This new invention has given,
such good results that it is sure to be
adopted by most of the fire departments
of the country. The life of a fireman has
long been rendered extremely hazardous
owing to the lack of effective heat insulat-
ing means such as this to protect his person.

Acid-Resisting Alloy

and patented an improvement in acid-
resisting alloys. The purpose of this
invention is to provide an alloy of metals
which is highly resistant to acids, more
articularly sulfuric acid, even tho that acid
ge in a hot diluted condition.

Such an alloy is useful to form con-
tainers, pumps, pipes and cocks, and other
articles by which acid may be handled the
same as other fluids.

The principal ingredients of the alloy
which is hercin proposed are iron, chro-
mium and carbon, the latter element bgmg
present as carbids of iron and chromium,

Small quantities of silicon may be used
in fusing the mixture to render the alloy
more fluid, in order that it may be more
casily handled. The quantity of silicon
thus used is small, however, preferably

Q-LVAH W. CLEMENT has invented

. et cst gt —

less than 1 per cent, and usually varying
from seven-tenths to nine-tenths of 1 per
cent. '

In order to counteract any tendency for
the silicon to throw down the carbon as
graphitic carbon, a small quantity of man-
ganese may be used, approximately three-
tenths of 1 per cent.

It will be apparent that the quantity of
silicon and manganese present in the alloy
is quite small, and so far as the ultimate
properties of the alloy in its acid resistance
are concerned, has very little, if any
effect.

An alloy of pure iron and chromium
would not be resistant to the various com-
mercial conditions under which -alfuric

acid is handl:d, but an alloy of "+ - .um,
iron and carbon, where the carbe « i is in
the alloy as carbids of chromiu:: 1 iron
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in the proportion of substantially 60 pet
cent chromium, substantially 39 7/10 ta
39 2/10 per cent of iron, and substantially
three-tenths to eight-tenths per cent of
carbon is to all intents and purposes resis-
tant to all forms of sulfuric or similay
acids. :

One-quarter to one-half of 1 per cen(
of silicon may be added at fusion and jus(
before pouring, to impart fluidity to “th
alloy.

Furthermore, such an alloy is machinablg
Therefore it is suitable for acid—resisﬁnq
pipes, cocks, and similar devices.

It may be desirable to add to the alloy &
small amount of molybdenum, cobalt oy
vanadium, these various substances men.
tioned having the property of increasing
the malleability and ductility of the altoy
and thus rendering it easier to machine.


www.americanradiohistory.com

‘ LL sounds, speech or music, are
| recorded on the discs of the pres-

ent day phonograph by means of a

metal needle. This needle has a
) rate of about 5000 vibrations per
econd, as it cuts the grooves on the disc,
This method makes a reproduction of
ound, but it is impossible to record all the
wvertones of music. Hence perfect music
am&?t be recorded by means of the metal
reedle. :

How to overcome the drawbacks of the
resent method of recording sound on
thonograph records has been solved ap-
arently by a scientist and inventor who is
videly known for several important in-
'entions. We have reference to Eugene
-auste, a Frenchman, who is a pioneer in
inematography and the inventor of the
Laustophone, the latter being an instrument
lor taking and reproducing talking motion
Fctures. Mr. Lauste was associated with
[homas A. Edison from 1886 to 1893, dur-
ng which time he did some valuable labora-
ory work for the “Wizard of Menlo Park.”
+ A few weeks ago I visited Mr. Lauste in
lis laboratory in Bloomfield, N. J., in order
© secure some information about his latest
nvention which may revolutionize the talk-
ng machine industry. He was at work on
vhat he calls the Electro-Phonograph;
which will employ a radically new ‘method
of recording sound on phonograph discs.
The machine is not yet finisht but the
work done so far demonstrates the prac-
ticability of Mr. Lauste’s theory and how
he will be able to produce a disc which will
contain every inflection of the human voice

By ERIC A. DIME

How the Newest
Phonograph RecordlIs
Made with a “Light
Ray” Stylus

—something so far unheard of in the field
of the phonograph.

Instead of the ordinary horn into which
a person talks or sings when a record is
made on the common phonograph, Mr.
Lauste employs a microphone, similar to
the instrument on your telephone, into
which you talk. The horn distorts sound
as it enters the machine, to which all famil-
iar with acoustics will testify, whereas the
microphone, which is one specially made
by the inventor, will accurately convey the
natural tones to the instrument for the
recording process. In a room a person can
stand at a distance of forty feet from the
microphone and talk or sing—and still the
sound will be received perfectly in the
microphone for the recording process.

From the microphone the sound is elec-
trically transmitted into a device that Mr.
Lauste calls the pantograph, which intensi-
fies the sound and transmutes the mechani-
cal vibrations into electric light ray vibra-
tions. The pantograph takes the place of
the diafram to which the needle is attacht
in the ordinary talking machine. The new
instrument has a device for generating a
powerful electric light ray, which is here
used instead of the well-known needle for
cutting or rather forming the grooves on
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The Light Ray Phonograph

the disc when a record is made. The guide
for the light ray has its point within 1-16
of an inch of the record. This is done so
as to narrow down the light beam to as
fine a point as possible. In fact it is pos-
sible to obtain a finer point with an electric
light ray than with the metal point.

The inventor told me that the light beam,
thus used for recording sound on the spe-
cially prepared disc, produces about 25,000
vibrations per second, and this makes it
possible to record clearly all the overtones
in music on the coated wax disc. That the
metal needle is capable of only about 5,000
vibrations per second; is due to the inter-
ference of friction and inertia in the
needle and the diafram. The finer tones
have not the power to speed up the needle
to the necessary number of vibrations es-
sential to the recording of all undertones
and overtones. On the other hand there is
practically no resistance to the light beam
which is caused to vibrate at a terrific rate
by the electro-magnets mounted in the pan-
tograph of the instrument. The light
beam cuts its grooves laterally in the disc.

After the first record is made, then the
master record and duplicate records are run
off in the same manner as are the records
for the different makes of phonographs in
use today. There is no special talking
machine required for using the records
made by the Lauste Electro-Phonograph.
The new type of discs will fit any phono-
graph that employs a steel or other pointed
needle for lateral grooves. And as the
steel needle follows the grooves made by

(Continued on page 924)
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What Are Dreams?

By WILLIAM M. BUTTERFIELD
Is the Dream Merely Subconsciousness?

Ded, nas 1S perious OI speculduve
inquiry.

Millions of years of mental experience
and development have not removed the
veil of mystery, and the human race as a
whole are as ignorant of the true cause
or philosophy of dreams as was the hairy
savage, shivering with fear and apprehen-
sion in his tree-top. Indeed, it is probable
that many shiver more now, from fear and
the effect of dreams as a result of this

m::intal development, than the ape-man ever
did.
Dreams of all mental sensations—

elusive, fantastic or mystic as they may
appear, have had more to do with the de-
velopment of the mind than any other
group of inflexes. No other operation of

ood ure of

fhe Body
0 8leeper’s l(mlcud:o

Commun the
Danger Which the Sleoping Body Is in.

is Shown a Dream Indu

the Ex
Parts of the ¢ ]
of Touch Seek

the mind has the power to arouse the
same degree of pleasure, distress or ter-
ror—hence dreams have from the earliest
days of human history exercised a power-
ful influence over the thoughts and acts
of men.

Our waking thoughts are exprest in
unspoken or mental words, while our
sleeping thoughts, or dreams, are exprest
only in picture form; thus we think while

v !

Vi UL UUUY ) SV ) s mees agrar
is the mind. !

Robert Gray -in his “Theory of Drcams”
(1808) started what may be called our.
modern dream investigations, which have
been followed by many theories such as:
duplex-brain theory, vaso-motor theory,
thyroid and h og hysis theory, chemidl,
histological an ioIOfical theories, and
finally, the present 1919 psycho-biological
theory. The earlier ideas, of course, are
supposed to be wiped out and thrown into
the discard by the presentation of this
psycho-biological proposition. It is need-
less to say that this theory is alrcady
objected to and is threatened with exter-
mination by a newer idea.

(Continued on page 898)
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Lamp Facts for the
Householder

By JOHN W. HAMMOND

ELICATE, adaptable, indispensa-
able—such is the incandescent
Jamp as developt and used today.
Its history is the history of the
method of producing light by arti-
icial means. In modern lamps, tungsten
s almost exclusively the light source.
That part, the slender, hair-like wire
vithin the bulb of the incandescent lamp,
~hich is heated by the passage of the elec-
ric current, producing the illumination that
-adiates from the bulb, is termed the fila-
nent.
The smallest tungsten wires drawn meas-
ire only four ten-thousandths of an inch—

Fu

jproximately one-sixth the diameter of the
‘erage human hair. These practically in-
sible threads of wire are used in small
mps for illuminated signs. .
In general, the incandescent lamps famil-
r to this twentieth century world are di-
ded into two broad groups—those in
hich the filament operates in a vacuum, as
e Mazda “B” lamp of certain manufac-
rers, and those in which the filament
erates in an atmosphere of gas, as the
azda “C” lamp. These two classes are
bdivided several times into other classi-
‘ations.’

3

of the General Electric Co.

The tungsten construction in Mazda
“B” and Mazda “C” lamps is different in
each case. In the Mazda “B” lamps, known
also as the vacuum type, straight tungsten
wire is draped over the supports, in order
to get a sufficient length of wire inside the
bulb for the voltages met with. Expensive
and complicated machines produce in these
bulbs the highest degree of vacuum in
commercial use.

In the Mazda “C,” or gas-filled, type of
lamp (somctimes referred to as nitrogen-
filled), coiled tungsten filaments are used,
for three purposes: to increase the effective
diameter of the filament, to reduce the

losses, and to get sufficient length of wire
inside the bulb for the voltages met with,
Mazda “C” lamps are also ‘carefully ex-
hausted to produce a vacuum. After that,
the bulb is filled with a gas (nitrogen,
argon, etc.), which is high in density, low
in heat conductivity and inert to tungsten
and other parts of the lamp. This is done
in order to make the lamp more efficient.

CLASSIFICATION OF LAMPS

As already stated, these two broad groups
of incandescent lamps are subdivided sev-
eral times. The first subdivision groups
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them according to the size of the socket,
which fits the base; the next subdivision
classifies them on the basis of the watts
consumed ; and, finally, they are designated
in accordance with the kind of bulbs used.

Under the first subgroupini, lamps are
termed large or miniature. arge lamps,
used for residence, store, office, factory and
street lighting, have bases fitting three types
of sockets: the medium screw, the mogul
screw or the medium bayonet socket. The
bases of miniature lamps, which are used
chiefly for flashlights, auto lamps and dec-
orative purposes, will also fit three kinds
of sockets: the miniature screw, the can-

delabra screw or the candclabra bayonet
socket,

In the second subdivision, lamps .are
known as 10 watt, 20 watt, 50 watt, or what-
ever the case may be, the number designat-
ing the approximate watts consumed by the
lam? when operated at its correct volta%e.
A few types of lamps are designated by
candle-power, chiefly lamps used in street
lighting and automobile lighting.  This
variation is due to trade conditions.

The familiar varieties of lamps in the
third subgrouping, in which the kind of

(Continued on page 906)
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8oldier Holding New Subma-
chine Gun, Wh.ch Weighs but
7 Pounds and Has a Range of
One Mile. It is capable of

‘4hr Illus ra ion Alove
Submachine Gun With Pis’ol
at Left, and Circular Drum

100 Car.ridges, at the Right.

w cf
’{{pe cf Magaz.ne
agazine Holding

S ws Claszun V

Firing 1500 Shotg Per Minute.
Showin

and getting away with the swag,

while engaged in one of their pre-

carious pursuits, are going to meet
the greatest surprise of their lives. In
nearly all recent holdups they have been
able to elude their pursuers. After the rob-
ers grabbed several thousand dollars of
the bank's money, they hopped into a wait-
ing automobile and sped away. Perhaps
they were chased by a police officer who
exchanged fire with the thieves. The officer
fired every shot from his regulation pistol
without hitting the crooks, because he was
far behind them and it was hard to aim
straight. At last the yeggs made good their
escape.

But this performance will not be repeated
in its entirety on the day in question—the
day of the big surprise. As usual, the yegg-
men will venture forth to increase their
wealth by looting the safe of some bank that
may look easy. There will be another order
of “Hands up!” While frightened tellers
and other people in the bank stand with
their hands raised heavenward, currency
and gold will be scooped into sacks carried
by the thieves. Then for the get-away.
Once more the crooks will slip into an
automobile, with its engine purring, near
the curb. Now they think they are safe,
but they are reckoning without the host.
Soon an officer of the law is on the trail.
He'sits in a motor car and levels what looks

OME day a couple of yeggs, who
make their specialty of robbing banks

like a larﬁe pistol at the fleeting bandits.
They see him and open fire. A few barks
from their guns—then silence. The offi-

cer’'s weapon has spoken. From its barrel
a deadly stream of bullets has poured at
the rate of 1,500 sk ts per minute at the
car ahead.

When the smoke of battle has cleared away,
the bandits’ machine presents a gruesome

the Few Parts Constituting the *Sub-
machine” Gun—the Simplest Machine Gun Ever

Devised.
new type of gun which the offi-
cer carried. It is called the Sub-
machine Gun, a machine gun
in the form of a large pistol
not weighing more than seven

ounds. The new gun is the
invention of General John
Thompson, Director of Arsen-
als and chief of small arms
production during the World
War. The New York Police - -
Department thinks so much of
the Submachine Gun that it has officiall
adopted the weapon, a number of whic
will be turned over to the Riot Squad for
use in riots and in chasing thieves and other
lawbreakers in automobiles.

The Submachine Gun has only eleven
parts. Any one can take this new weapon
apart and assemble it in less than a minute
and the operation can be performed with-
out the use of a single tool. The gun is
made for calibers .22, .32, .38 and 45. The
weight of the gun, depending on the caliber,
ranges from three to seven pounds. The
length of the weapon over all is from six-
teen to twenty-two inches, also depending
on the caliber. It has a range of a mile
at which distance it will kill a man. The
firing mechanism is of such construction
that single shots can be fired or else a
stream of bullets, like those from a ma-
chine gun in action, can be poured from
the muzzle of the Submachine Gun at the
rate of 1,500 per minmute, as before stated.
The ammunition may comprise ball or buck
shot. Two types of magazines can be used
on the gun. One is of the straight type
used on automatic pistols, altho larger than
the latter, while the other is of the disc
type, which holds from 50 to 100 cartridges.
A spring in the magazine feeds the cart-
ridges into the breech.

A striking feature of the. Submachine
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weighing several pounds, common to other
types of automatic guns, and the result is
an accurate, positive, automatic action.

A stock may be attached to the Subma-
chine Gun so as to convert it into a semi-
automatic shoulder rifle firing single aimed
shots as fast as the trigger can be pulled.
Firing in this manner one hundred hits
per minute up to 500 yards is a possibility
and this is a hitting speed unapproached by
any other shoulder arm in the world.

A report of the United States Marise
Corps, Quantico, Virginia, date of August
24, 1920, says: “The very simple, positite
and extremely rapid action of this gen
was by far. the most striking feature fram
a military -standpoint. Approximately 2,000
rounds were fired during the test withoat
a stoppage. There were no broken parts
nor any repairs made to the gun while
under the observation of the board.” i

During an interview I had recently with
General Thompson, he said that if the|
Germans had been equipped with Subma-
chine Guns during the closing days of thc
war, when the rman man power could
not compare in numbers with the forces
of the Allies, the Germans might have
%;)t the best of the troops dpposing them.'

ndoubtedly future wars will see all sol-

diers of the infantry equipt with light rapid
maclfine guns held to the shoulder.: P A
—_— —_— — —— . - - - -


www.americanradiohistory.com

Aufo Propels Armored Landing Boat

A Recentl
As Here Shown. The
ollers, Suitably Geared to the Pro

lfer Shaft in the Manner Indicated in the Diagram at the Top of the lllustration.

o — I~ e

Patented 1dea Which Wiil Find Extensive Adaptation In Future Warfare Maneuvers, Especiaily in Landing Troops or Marines
Armored Motor-Car Is Caused to Propel the Landing Boat By Placing the Hind \zh

eeis On a Series of Friction
The Guns of the

\rmored Motor-Car Can Be Used While the Boat Is Moving, When Desired. The Front Wheels of the Motor-Car Rest in Grooved Chocking

HIS interesting and, withal, practical

‘invention relates to improvements es-

pecially designed for use as an equip-
nent for transporting troops from vessels
D the shore and at the same time to provide
| motor vehicle of the armored type con-
truction which may be used while on the
inding boat as a means of offense, and
vhich can, thru its own driving mechanism
¢ switable connections, transmit power to
e propeller of the boat, and when the
hore is reached can be landed and used in
he ordinary way 4s an armored motor car.
The invention, which has been patented
v Waldo. A. Ross of Washington, D. C,,

Blocks.

contemplates the provision of a suitable
boat having the usual propeller and gear-
ing, which may or may not be operated by
its own gasoline engine, and in connection
therewith he provides an armored motor
vehicle for the purposes above referred to
which may be so supported on the boat
so that the driving mechanism of the auto-
mobile may operate the propeller; and
which is so arranged that when landed
from the boat it may be used for scouting
purposes or for the ordinary warlike pur-
poses of such a vehicle.

Journaled in the housings and on each

side of the rollers are idle rollers arranged

in an arc of a circle to correspond with
the perifery of the tire of the vehicle, and
upon which the wheels roll and which pre-
vent the forward or rearward movement
of the vehicle. The rollers, as shown, are
below the upper edge of the housing so
that the latter forms a guide for the wheels
to prevent the sidewise movement thereof.
The flooring of the boat forward of the
housing is provided with blocks having
convexed upper faces, in which rest the
forward wheels of the motor car, and
whereby the vehicle is supported in a level
position.

Exploding Steel

Who ever heard of a chunk ¢¢ ~¢~~!
xploding? None of the metalli
n the research laboratory ¢
seneral Electric Company
1ad until one May day this
on that day Herman Winkler, :
jloyee busy hardening three sl
irdinary Sanderson carbon st
e used as plungers in making
jte, a new self-lubricating t

etal, drew a slug out of the ¢

rnace at about 750 degrees
wntigrade, quenched it in a
pnk and then took it in his
ft hand. With a rasp in his

ht hand he was about to
st the slug’s hardness when
omeone distracted his atten-
jon. In that moment the end
f his rasp tapt the flat end
if the slug.
1 “It flew to pieces with a
rack like a pistol shot,” said
Ar. Winkler. *“One chunk
vent by my ear, another went
traight up and the remaining
wo dropt into the sink. It
vas peculiar. My hand was
nerely bruised a little bit.”

By E. W. DAVIDSON
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The only explanation ad-
vanced for the phenomenon is
that the slug, which was about
four and a half inches long
and four in diameter, cooled
a degree too quickly on the
outside and the heat expanded
core exerted a surface tension
so unusual, that the slightest
touch at that exact moment
roduced the violent fracture.

he other two slugs from the
same bar that day got what
appeared to be exactly the
same treatment, as have thou-
sands of other steel slugs in
times past, and not one ever
responded as this one did.
The photographs show there
was no flaw in the metal, but
the lines of core strain are
obvious.

This phenomenon is indeed
quite a remarkable one, and
it is miraculous that the tool
maker who had tempered the
steel, just before it had ex-
ploded with great power, was
not killed.
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Safety Cowl for Airplane

NEW safety cowling has been de-
signed to lessen or eliminate injury to
the pilot’s face in the event of a crash.

In practically every wreck that occurs, the
pilot’s head is thrown forward due to sud-
den stoppage of plane, and with the conven-
tional construction of cowling or deck in
front of him, even with the padding around
{

oA~ -

with even more serious results than by hit-
ting the present cowling.

In the accompanying illustration is shown
the new device as fitted to the Curtiss Train-
ing ’plane. The original line of cowling is
cut away in a U-shaped opening in front
of the pilot's head and the space is fitted
with a flexible elastic and

leather covering the arrangement will ab-
sorb a tremendous blow without any injury
whatever to the pilot’s face. '

The celluloid windshield shown has its
edge protected by a leather padding.

All the ‘planes used at one of the Texas
flying fields were equipt with the device

Storm-Proof Windshield for Autos

The drawings reproduced herewith show
the four different adjustments of the latest
improvement in windshields, namely, the
storm-proof vacuum windshield. not one of
these four adjustments requiring more than

dust and also the ventilation of the interior
of the car by suction. It will be interesting
to observe the clear vision space between
the outer sections of the windshield shown
in the cut at X,

This shield, as its name implies, is thoroly
storm-proof, adapting itself to all weather
conditions with equally good results. Not
only does it insure clear vision for the
driver, but it provides draftless ventilation
of the interior of the

At Fig. 1 is illus-
trated the ordinary
cold weather adjust-
ment, the arrows in-
dicating the passace
of air thru the shield.
The mild weather ad-
justment showing the
ventilation of the in-
terior of the car by
suetion is shown at
Fig. 2. At Fig. 3 we
see the warm weather
adjustment, the ar-
rows depicting the
circulation of the air,
and at Fig. 4 the
drawing shows the
storm-proof  adjust-
ment, the arrows in-
dicating the disposi-
tion of rain, snow,

a moment’s time.

Component Parts of the Shield.

Une or tne Latest Innovations In Motor-caraom Is Tnis Lupiex winasnield, wnich Gan
Be Made Storm-proof and Yet Provide Ample Ventilation, Simply by Maniputating the
The Arrows Show the Various Air Current

Which Can Be Provided at Wiil.
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car, at all times.

A clear vision
space, not obstructed
by the glass of the
windshield, is main-
tained constantly on
a direct line with the
driver’s eyes. regard-
less of whether there
is a dense fog, a
heavy rainfalll a
snow storm. a wind
gale or other similar
weather disturbancesx,
and yet, not a drop o
rain, a flake of snow
nor a particle of dus
can enter the car.

This innovation w1
without doubt proves
itself indispensable to
automebilists.

aths
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Filming Birds In Flight

ITH this newest
‘ rapid photog-

raphy apparatus
a Frenchman makes 250
pictures a second. This
latest invention in mov-
ing picture cameras pho-
tographs moving ob-
jects with the aid of a
flat mirror. By means
of this ultra-rapid cam-
era, invented by M. La-
brely, the public will
now see tore details in
moving objects, such as
birds, animals, cannon
balls, etc.

The new camera dif-
fers from all others. It
is essentially composed
of a flat mirror sup-
ported by a long handle
set in a socket, which is
attached to the lens
with a tightening screw,
thus making it possible
to be turned around in
any position. By the
geometrical  exactness
of the mechanism, the
optic axis and the focus
of the lens is always at
the desired angle with
the mirror, whatever its
position may be; it ac-
curately follows the ob-
ject reflected according
to the angle of the lens
,and is always. parallel
with the plane of the
lever, and can be turned
ito follow the remotest !

corners for photograph-
ing. One of the photos
shows the newest 250-
picture - a - second mo-
tion-picture machine
and the inventor, M.
Labrely, showing clearly
the position of the re-
flecting mirror.

The right and left
hand strips of movie

film here reproduced,
show how accurately
this new invention of

M. Labrely fphotographs
the flight of a bird ; the
strip of movie snap-
shots at the left show-
ing the successive yet
extremely rapid changes
of the bird's wings, as
he flaps them in his ef-
fort to keep afloat in
the air. Perhaps, off-
hand, you may not think
this invention to be so
very remarkable, as you
recollect having seen an
airplane in flight at the
last “movie” show; but
“a bird flaps his wings
very rapidly, especially
a small bird, and an in-
vention of this kind is
not only of extremely
gredt - interest to the
laytman, for the won-
derful novelty of the
subject presented,—but
particularly so to stu-
dents of nature and
naturalists everywhere.

3 The First Practical A. C. Dynamo

' E illustration shows a photograph
; of a dynamo which is amon%z the

carliest built by Professor Elihu
) Thomson. It is really the machine
{ which called attention of the gentle-
Imen who first, in Philadelphia in 1879,
Etarted to develop a business of arc light-
ng, based on the inventions of Thomson
and Houston. The machine itself was con-
structed in its entirety by Professor Thom-
on. He made the patterns, had them cast,
‘built the frame, made the field bobbins
and wound them, and also wound the arma-
ture, made the connections thereto and all
the machine parts of the machine itself.
It weighed about 350 pounds and the base
of the machine was bolted together and
made of pieces of plank. It will be noted

is This Original Hand-

Written morandum From the Notebook

of Prof. Eilhu Thomson, Made in the Days

When Electric Arc-Lighting Was In Its
Infancy.

lnteresﬂng‘. Indeed
e

that the field castings consist of two yoke
pieces at the end, to which are bolted the
horizontal field cores, four of which were
used to save making a more complicated
pattern. The two upper and the two lower
field poles. which meet in the center, are
tied together by a piece of hard wood

.bolted to them. For lack of machine fa-

cilities, there is ne boring or turning of the
field or armature and the end yoke pieces
were fitted to the cores by chipping, no
planer being available. C
One of the curious mechanical features
is the cast-iron boxes receiving the shaft,
which, strange to say, worked without heat-
ing during the running of the machine.
"The machine was started in the fall of
1878 and by the end of that year was ready

to operate. In some respects it was unique.
It really was a machine which could be
coupled so as to give varying voltage and
current. There were four field coils, which
could be connected in series or in series-
multiple, or the whole of them parallel, so
that the virtual section of the wire was
increased one, two and four. The same
construction was adopted in the armature
winding, there being in each of the two
coils (which are clearly shown crossing

.each other at right angles) four separate

wires which could be connected by a con-
nection board, which is at the other end of
the armature from that shown, so as to
use wires in series, or in_series multiple,
or in multiple, and so varying the voltage
(Continucd on page %08)

The Photo Above Shows One of the Very First Practical Alternating Current

Arc-Lighting Dynamos Bulit by Prof. Thomson.
gast. Bulit the Frame, Wound the Field Bobbins, and Demonstrated the

Them

He Made the Patterns, Had

Machine Successfully to the First Staff of Electric-Lighting Critics, Which

Started the Present Industry on its
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100 Years of Electro-Magnetism

Centenary of Orsted’s Discovery

EW discoveries can be
said to have exerted such
a decisive influence on
our scientific views as
well as on the develop-
ment of our economic life as
Hans Christian Orsted’s epoch-
marking discovery—that of the
the deflection of the magnetic
needle by the electric current.

Previous to this great scien-
tific achievement electricity and
magnetism constituted two en-
tirely separate realms of sci-
ence, of relatively small extent
and limited practical impor-
tance. Some scientists, truth
to say, had occasionally be-
lieved that they noted some evi-
dence of a correlation between
those two forces of nature, but
they had been unable properly
to interpret these hints. Or-
sted, who at' the beginning
of the 19th century, while yet
quite young, had been en-
trusted with the professorship
of physics at the University of
Copenhagen, had by theoretical
considerations been led to be-
lieve in the existence of such a
correlation, and with admirable
perseverance was endeavoring
to demonstrate by actual tests
the correctness of his theory.
For his eventual success he is
mainly indebted to the fact that
so far from expecting a parel-
lel action of the two forces, he
rather supposed the magnetic
effect of a conductor traversed
by electricity, to be radiating
from the conductor, in the same
manner that light and heat will
radiate from a conductor heat-
ed to incandescence.

On the basis 6f such views,
Orsted, in the beginning of
1820, again endeavored to seek
the experimental proof of the hypothetical
correlation. His first successful experiment
was connected in a remarkable manner with
his lecturing at the Copenhagen University.
In fact, having just before the beginning of
a lesson installed the apparatus for a decisive
test, his conviction in the course of the lcc-
ture gradually became so strong that he
eventually asked his hearers to proceed to

By DR. ALFRED GRADENWITZ

Hans Christian b'nted, Who Discovered That an Electric Current
Passing Thru a Conductor Would Deflect a Magnetic Needle. This
Year Marks the Centenary of Orsted’s Epoch-Marking Discovery,
Which Formed the Basis of the First Pra

the Electro-Magnet.

his laboratory in order there to witness the
final test. This is how the great discovery
was made during a lesson, in the presence
of the whole crowd of his hearers, all of
whom could satisfy themsclves of the de-
flection of the magnctic necdle by the _elec-
tric ‘current. The effect, truth to say, was
at first rather weak on account of the weak-
ness of the current, but some months after-

ctical Investigations of

ward Orsted, with a battery
made up of 20 cells, was able
to obtain much more intense ef-
fects and to investigate these in
all detail. On July 21, 1820, he
sent out to the scientific world
of his day a short circular in
Latin “Experimenta circa ef-
fectum comflictus electrici tn
acum magneticam, where all
the -fundamental experiments
and results were explained.
Orsted did not content him-
self with investigating how the
magnetic needle would move,
- when keeping the conductor in
various positions with regard
to it: he also showed the effect
—in opposition to the electrical
effects so far known—to pene-
trate, iriweakened, it would
seem, the most various materi-
als, insulators as well as con-
ductors of electricity, He fur-
ther showed that the magnetic
field does not exert any effect
on a needle of non-magnetic
material, such as brass or glass.
It is perhaps not quite so
easy to understand rsted’s
original memoir, the author
using the rather unusual word
“conflictus” to designate the
electric current. Quaint and
antiquated tho this appears at
first sight, it will be found sin-
gularly significant in_the light
of modern theories of electrici-
_ ty, according to which electric
particles or “electrons” moving
to and fro in the interior of

conductors, by théir impact,
produce what we call electrical
_phenomena.

* It would be too tedious to
point out here even the- most
important consequences Orsted’s
discovery has had ort the fur-
ther development of electricity.

In the first place, it, of course, made
possible the construction of -an’ electrical
telegraph, but this was foHowed by
the whole series of marvels "achieved by
electricity, the applications of low tension as
well as high tension currents, apart from
electro-chemistry, being ultimately based on
Orsted’s discovery of the mutual effects
between electricity and magnetism.

Facts About General Electric Works

The Simple Facts: ‘

(1) In 1918 the Schenectady shops of
the General Electric Company, USED over
66,000,000 kilowatt hours of electricity.

(2) The number of shop employees last
year averaged approximately 21,500 men
and girls,

(3) A kilowatt hour of electricit
equal to the work done by a big
horse working for 11/3 hours.

(4) A horse can do the muscle work of
ten men.

These are all the facts used
article.

Here Are Some Thoughts:

Dividing the amount of electricity used
by the number of workers, we see that
last year the average employee used about
3,100 K. W. Hours.

This amounts to 4,150 horse-power hours,
in round numbers. -

is
raft

in this

By CHARLES M. RIPLEY, E.E.

Exprest differently, it means that the
electricity furnished last year, to assist
each man and each girl was equal to the
energy of onc horse wotking 4,150 hours;
or 4,150 horses working for one hour:

For every employce in the Factory.
Now for the Imagination:

QUESTION: How many horses were
working for each employee right along,
while he was busy on the job?

ANSWER. A team of horses worked 9
hours per day—cvery day of 1918, to as-
sist each employee.

This is obtained as follows: 4,150=-2,700
cquals mere than 1.5 horses working dur-
ing a 9-hour day—continually, as long as
each man worked; so a big draft horse,
and an ordinary $250 horse, worked for
the average employee.

Now, the draft horse does the “muscle”
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work of ten men: so last year every hour !

and every minute, there were 15 imaginary
men working for each actual employee in
the shop. The electricity used last year
by the average worker equalled the work
of 15 Roman slaves—ALL YEAR—work-
ing every minute for each man and girl
on the job!

If that many REAL MEN had been em-
ployed to assist skilled workers in the
factory, and if they had been paid as much

as the average worker was paid, the cost,
of electrical machinery, supplies, sockets
lamps, etc.,, would be roughly 16 times as

great as at present.

An electric light socket instead of costingr

30 cents would cost $4.80!
An electric toaster would cost $75 and

a few of us would buy electric fans at $150
each. Then we would all be burning kero—

sene lamps or candles.
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“Movie” Models Show How
Machines Work

By ESTHER LINDNER

when, figuratively, if not literally, he

sits down, folds his hands, and with

a shake of the head mournfully sighs

that “indeed ther- is nothing new under the
sun.”

Recently it is our old friend “the movies”

that is supplying a brand-new jolt. And

these same movies that formerly were noth-

VER so often, almost everyone gets
a distinctly bored streak—a time

ing more nor less than a medium for enter-
tainment have been supplying some very bi
steps toward progress in the scientific world.
Every youngster loves to know “how the
wheels go round”—and this is directly ap-
plicable to every youngster between the ages
of fourteen months and eighty years or
more. .
It has remained for a motion picture in-
ventor to hit upon a system of helping even
the most unskilled mechanic to “watch the
wheels go round”—to take any type of ma-

. chine apart, look at it, and put it together

again without the necessity of getting into

. soiled overalls or sweating or fuming or

fussing over it. All that is necessary is for

" him to settle down comfortably in a seat in

a motion picture theater. Thru an elaborate
invention known as the Mechnigraph, in-
vented and perfected by Howard Greene,
we are now initiated into the “inside work-
ings” of the machine.

The “‘animated cartoon” has been the me-
dium heretofore for presenting on the
screen, by means of moving line drawings,
such explanatory bits as cannot adequately
be shown in any other way.

The “mechnigraph” is much more elabo-

How Cardboard
Models, Progressively
Photographed, Illus-
trate Machine Action

rate than this, and goes many steps further,
for it is a mechanical contrivance, an exact
working replica, of a machine or a piece

of mechanism, and it is made out ot a
specially prepared fibre-board. It moves
just as the machine moves, and does all the
things the machine does when it is in opera-
tion. And it has the added advantage of
being moved and operated at the will of
its maker—and the motion picture cam-
era can be placed close to it, without the
slightest danger, so that the most intricate
bits of action may be clearly shown.

The making of the replica is more intri-
cate than the planning of the most elaborate
“cut-outs” that so delight children.

The actual machine is studied from every
available angle—taken apart, put together
again, watched carefully while it is dormant,
and while it is in action.

From the specially prepared fibre-board
is cut an exact duplicate, greatly reduced,
but made to perfect proportion.

First an exterior view is cut out, with all
details complete—front, back, joints—just
as tho the actual model were being fash-
ioned.

Then another set of parts. this time of the
interior, is made. For each little section,
each piece of wire, each separate part of
the original, there is a tiny fibre-board dupli-

859

WwwWw americanradiohistorv com

cate, cut to the proper proportions. These
are pieced together, with working joints of
brass rivets. When an exact fibre-board in-
terior of the machine is complete it is
placed within the pieces representing the
exterior, which are in turn hinged, riveted
and jointed, just like the original.

Artists who are specialists in making pa-
per look like metal color and shade the com-
pleted replica. This matter of making fibre-
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board look like metal when it is reproduced
on the screen is one of the most difficult
problems in the making of the “mechni-
graph.” The problem of the fashioner of the
duplicate which is to be picturized is an even
harder one than that of the builder of the
original model. He has only two dimen-
sions in which to work. Fibre-board, his
medium for expression, is flat, and yet, when
it is shown in working order under the eye
of the motion picture camera, the result he
obtains must appear to have all the prop-
erties that are part of the actual machine.

Often hundreds of pieces go into the mak-
ing of one of these duplicates, and each one
of them must be absolutely correct in every
detail, .for the duplicate, when it is shown
on the screen, is magnified hundreds of
times. A tank that is made to measure ten
inches in height in cardboard appears ten
fcet high when thrown upon the screen; and
an error in its making that would be prac-
tically invisible to the naked eye shows up
on the screen a glaring inaccuracy.

When the fibre-board machine 1s complete
the most difficult part of the operation—the
animation—begins. Each movement requires

(Continued on page 912)
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Popular Astronomy

By ISABEL M. LEWIS, M.A.

HE earth, as is well known, is not
a perfect sphere in form. As a re-
sult of rapid axial rotation it is
flattened at the poles and bulging
at the equator. In the words of the
mathematician it is an oblate spheroid of
revolution and the amount of its polar
compression is 1/297th of its equatorial

Beam Would Keep

radius or thirteen and three tenths miles.
That is if we imagine a sphere described
about the earth with radius equal to the
earth’s equatorial radius the poles of the
earth will fall short of the corresponding
poles of the sphere by about thirteen and
three-tenths miles.

The more rapidly a non-rigid spheroid
rotates the greater f‘;ecomes the polag com-
pression and the greater the equatorial
bulge, and such rotary motion also produces
a very appreciable effect upon the attraction
of the spheroid of our earth for objects on
its surface. The axial rotation sets up a
centrifugal (“center-fleeing”) force that is
directly proportional to the square of the
velocity with’ which the earth’s surface is
rotating. At the equator where the earth’s
surface is moving most rapidly the centrif-
ugal force has its maximum yvalue. At the

of U.S. Naval Observatory

Has the Earth’s
Rotational Period
Changed?

poles with zero rotational motion of the
surface the centrifugal force is also zero.

|
on Klying in the Direction in Which It Was Tossed, Never to Keturn. o x ‘

Moreover, centrifugal force acts in direct
opposition to gravity at the equator and so
its effect is to reduce the weight of a body
at the equator, and to a less degree in
higher latitudes, while at the poles it ex-
erts no effect on surface gravity (See Fig.
I.). So as a result of centrifugal force an
object at the equator weighs less than it
would weigh at the poles. At the earth’s
present rate of rotation the centrifugal
force at the equator is 1/289th of gravity.

The more rapidly the body rotates the
greater becomes this centrifugal force.
Since it is proportional to the square of
the rotational speed it is evident that it
would equal gravity at the equator if the
earth should rotate seventeen times more
rapidly than at present, that is, if it turned
on its axis in about one hour and twenty-
five minutes. Under such conditions a body
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at the equator would possess no weight
whatever and a greater speed would send
it flying from the earth's surface tho in
midlatitudes objects would still possess
very appreciable weight because the rota-
tional speed decreases with distance from
the equator and, moreover, only one com-
ponent of the centrifugal force, that di-

rected away from thé earth’s center, is
effectual in reducing gravity. At the cdu.
an object would possess greater weight on

a rapidly rotating spheroid than on ome
rotating slowly. This is due to the fact
that the flattening or polar compression |
increases with the speed of rotation of the
spheroid and this brings objects at thes
poles nearer to the earth’s center and the | ;
effect is to increase the earth’s attraction. =
The nearer the earth’s surface is brought

to its center the greater the attraction of
gravity. If the earth were rotating at the
rate of one revolution in four hours, say,
instead of in twenty-four hours, a man
who now weighs 150 pounds at the equator
and 15034 pounds at the poles would weigh
about 128 pounds at the equator and about
157 pounds at the poles. If the rotational
speed increased to seventcen times its pres-
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Science and Invention for December,

ent value a man would weigh nothing at
the equator while at the poles he would
weigh considerably more than he weighs
there at the present rate of rotation.

There are two factors operative, then,
in producing variations in the force of
gravity for different points on the earth’s
surface—the centrifugal force and the con-
sequent change of shape, involving polar
compression, and their combined effect is
to decrease gravity in equatorial regions
and to increase it at the poles. The more
rapid the rotation the greater the difference
in gravity between the equator and the
poles. As the rotational speed increases,
objects at the poles incrcase in weight while
in midlatitudes there is a point where
surface gravity changes but slightly for
different rates of rotation, -

So far we have considered only the effect
of an increased rotational speed upon the
value of surface gravity and the changes
that result in the weight of all surface ob-
jects. )

Let us consider now what would be some
of the effects upon the form and condition
of the earth’s surface crust arising from
a considerable change in rotational speed.

According to the tidal theory of the
origin of the .earth-moon system it has
been assumed that at one time in the far
distant past the moon was much nearer to
the earth’s surface than at present and that
the earth was then rotating rapidly in a
period of four or five hours, the moon
being -driven back to its present position
and the earth’s rotational speed slowed
down to its present value thru tidal re-
actions. )

Assuming that the earth did at one time
rotate on its axis as a solid body in a
eriod of four hours or less, it has been
Ehown by ‘geologists that the changes in
the condition of the earth’s surface crust
would have been so pronounced that the
evidence would have been preserved. even
to the ptesent day in the condition of the
strata of. the earliest geological ages.

If the earth were rotating in a period of
four hours the polar flattehing would.
amount to one-eighth. Thus the polar ra-
dius’ Of the spheroid of that day would
have been five hundred and fifteen miles
shorter than its equatorial radius and
about three hundred and forty miles shorter
:han the polar radius of today. A man
would gain nearly 23 per cent in weight
»y moving from the equator to the poles.
T'he equatorial circumference would have
>een about one thousand miles greater

rth Bulges About Four Miles at the Equator and Is Flattened About Nine Miles at the Poles, Due to the Rotational Speed of the Earth,
e B g 2 If the Earth Were Standing Still, the Globe No Doubt Would Have Been a
dther Illustrations Show the Equatorial Bulge of the Earth and the Polar Flattening As the Earth Increases Its Rotational Speed.
fake a Complete Revolution In 1.41 Hours, the Bulge Would Become So Great That Objects Near the Equator Would
.hown In the Last Picture, and As a Matter of Fact the Earth Would Begin to Break Up at

Vhich at the Equator Is 1039 Miles An Hour,

1920

dred and sixty-five miles in vertical height.

Geologists estimate that a mountain
range of the height of the Alps represents
a folding or contraction of about seventy-
four miles of the earth’s surface and to
dispose of an equatorial bulge one hundred
and siXty-five miles in vertical height,
which corresponds to an increase in equa-
torial circumference of one thousand miles
over the present value, the crust would
have to contract and fold gradually into
the equivalent of twelve mountain ranges
of the height of the Alps extending longi-
tudinally across the equator.

It can be shown mathematically that the
changes that would take place in the sphe-
roid to adapt it to the longer rotation
period of today would be effective chiefly
m the equatorial and polar regions. The
radius of the earth in 35° North and South
latitudes would remain practically un-
changed for all rotational speeds

The crumpling of the equatorial bulge
in the course of ages then would be taken
up in the form of lofty mountain ranges
stretching across the equator in a north

and south direction and dying out in lati-

tudes 35° North and South. It is very un-
likely that all traces of the development of
numerous lofty mountain ranges crossing
the equator would have been completely
obliterated by this time. As is well known
three-fourths of. the equatorial belt of
today is submerged and ‘the Andes, the one
mountain range, that crosses the equator,
is not confined to within 35° of the equator
as required by the theory. ]

The changes in the condition of the
earth’s surface crust in polar regions as it
adapted itself to a -slowing down of the
earth’s rotational speed, should be quite as
radical as the changes in equatorial regions
tho opposite in kind. Instead of the shrink-
age and compression of the earth’s crust
that would' take place in the equatorial belt,
accompanied by increase of pressure and
tangential stress, there would be a gradual
elevation and stretching of the crust in
the polar regions along meridional lines as
the flattening at the poles gradually de-
creased and the curvature and swelling of
the surface increased. A state of tension
of the surface would exist in high latitudes
which would rapidly increase toward the
poles and which would manifest itself in a
radial gaping and fissuring of the surface.
In equatorial regions there would be a
gradual increase in surface gravity and in
pressure and tangential stress which would
be adverse to volcanic action, while in

Such a Tremendous Speed.
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to the geologists, no difference in the char-
acteristics of the sedimentary rocks of the
Archazan Era, which are the earliest known
rocks, for different latitudes. The rocks of
that era possess the same characteristics
in all parts of the world whiclh would cer-
tainly not be true if the earth’s surface at
that time was being subjected to an increase
of gravity and compression in equatoria’
regions and a decrease of gravity and sur-
face tension in polar regions.

There should exist, moreover, geological
evidence that the polar regions were deeply
submerged in that era. If the earth’s axial
rotation were then much more rapid than
it is at the present time, the surface at the
poles would be far more flattened then
than it is now. The elevation of the polar
surface would have increased by many
miles during the intervening ages. As a
matter of fact the lands of the earlier geo-
logical ages that are best exposed and
longest out of water are those in the polar
regions and there is no geological evidence
whatever that a gradual increase in the
curvature of the earth’s polar surface has
been going on thru the ages.

So tremendous would be the surface
changes brought about thru the remodeling
of the earth from a spheroid of revolution
with a rotation period of four hours and a
polar flattening of one eighth to a nearly
perfect sphere with a flattening of only
1/297th, and a rotation period of twenty-
four hours that they could not escape pre-

‘servation in the geological records of the

earth’s early history.

The theory that the moon was originally
thrown off from a rapidly rotating earth-
mass thru centrifugal force and that the
distance between the two bodies was grad-
ually increased and the earth’s period of
rotation gradually slowed down thru tidal
reactions between the two bodies, was de-
veloped upon the assumption that the earth
was formerly and is now a wiscous body.
Since the tidal theory was first developed
it has been proven in a number of inde-
pendent ways that instead of being viscous
the earth is highly elastic and that the tides
developed in the earth-mass by the attrac-
tion of the moon are of the nature of
elastic strains and that neither now nor in
the far distant past have they had any ap-
preciable retarding effect upon the period
of the earth’s rotation.

It has also been proven mathematically
that the cffect of the tides raised in the
earth’s atmosphere and in its surface waters
by the gravitational attraction of the moon

Perfect Sphere. The
If It Were to

egin to Fly Off As
Chances Are That the

Y It Had Cooled Revolved At a Different Speed Than It Does Now, But All Geological Data Point to the Fact That the Earth’s Rota-
arth Before o0 Neithe’:' Increased Nor Diminished Appreciably During the Ages.

tional Speed Has

han it is today which would correspond
o an equatorial bulge of one hundred and
ixty-five miles in vertical height above the
yresent surface of the earth.

To mould the earth to its present form
t would have been necessary for the equa-

orial belt to contract gradually one thou-.

.and miles in circumference and one hun-

polar regions there would be a decrease in
surface gravity and an Increase of surface
tension that would be particularly favor-
able to volcanic activity.

There is, however, no evidence that vol-
canic action was more prevalent in high

latitudes in-the-earliest geological-ages-than.

in the equatorial belt. There is, according

www americanradiohistorv com

are practically negligible in their retarding
effect upon tﬁe earth’s rotational period.
Moreover, if the earth had formerly
rotated in a period of four or five hours
and the moon were then much closer to
the earth than at present the tides raised
in.the ocean by the attraction of the moon
(Continued on page 892)
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Home Electrics

NEW ELECTRICAL “FIRELESS”
STOVE.

By Dr. ALFRED GRADENWITZ

An idecal kitchen apparatus that will
prove a boon to harast housewives is here

illustrated and is an electrical outfit de-
signed by a Lcipzig enginecr, Mr. R. Rein-
hold, for cooking, roasting, baking, steriliz-
ing, etc. Tho sufficing for a fairly large
family, it only consumes trifling amounts
of electricity, just a few cents during three
hours’ working, an additional advantage
being that the food will never burn or boil
way.

The heat rcquired for cooking, of course,
is just 100 degrees C., any excess being a
waste of energy. The ncw apparatus, ac-
cordingly, is designed for having an auto-
matic switch to cut out the current as soon
as 100 degrees C. is reached; that is, as
soon as the food begins boiling.

Inasmuch as the apparatus; like an ordi-
nary “fireless stove,” is surrounded by poor
conductors of heat, the food will go on
cooking for some time without any further
supply of heat. As the temperature then
drops somewhat, the current will be thrown
in again automatically, thus keeping the
heat continually at 100 degrees C. The
food accordingfy will go on cooking with-
out any interruption, and as there is no ex-
cess ot heat, there will be no risk of burn-
ing.

The result obtained by this automatic
control is that during three hours’ cook-
ing there will only be a consumption for
about 46 to 60 minutes of current.

Moreover, this apparatus is fitted with
a_clock switch that can be adjusted to any
given time and at the moment desired 1t
completely and definitely cuts out the cur-
rent. If a dish of peas requiring threc
hours to become soft is put into the cooker,
the switch is adjusted to three hours, thus
preventing any excessive softening, tho the
“fircless stove,” that is to say, the heat-
insulating material surrounding the pot,
keeps the dish ready for use at a minute’s
notice.

If, for instance, the houscwife at any
time in the morning, after getting every-
thing ready, puts the dish into the apparatus,
she has only to adjust the clock to the
proper time for cooking the food, after
which she nced no longer trouble herself
about it until the time for serving the dish.

However, the electrical “fireless stove”
possesses a further advantage:

“Cooking without water, roasting with-
out fat” has for some time been recognized
as the only rational culinary method, ac-
cording to which potatoes and vegetables,
without any addition of water and meat,
fish, fowl, etc.,, without any fat, are put
into a papcr bag and cooked or roasted
there, thus allowing all nutritive constitu-
ents of the food to be preserved and ob-
taining dishes more savory as well as more
nutritive. Now, as this process obviously
can only be resorted to if provision is made
never to cxceed a given temperature, the
apparatus. above described lends itself ad-
mirably for the purpose.

The apparatus consists of a wooden case
lined with poor conductors of heat, and
containing in its interior a metal box in-
side of which are 4 pots.

JAPANESE MAKE TEA ON
ELECTRIC HEATER.

In Japan, the land of the most insatiable
tea drinkers in the world, they've discov-

100V. 5A. LFE# 180 B
REBRK

It Took a Clever Oriental from the Sunny

island Empire of Nippon to Find a New Use
for the Electrical eflector Heater, Thou-
sands of Which . Are Now Being Dally

Adopted. Simply Place the Refiector In a
Horizontal Position by Means of a Swivel
Joint and Place Your Tea Pot on Top of the
Wire Guard, When, Presto! You Can Make
Your Tea (or Coffee) in a Few Minutes.

ered a new way of making tea. A radiant
electric heater of the reflector type is tipt
up so that the wire guard is on top. Then
the inventive Orientals set their tea pots
in the center of the guard. .

Might not the Occidental boarding house
girl of proverbial fame discard her obsolete
gas jet and do her cooking the new- elec-
trical way? The accompanying photo was
taken of an advertisement in a Japanese
paper. .

It takes an Oriental to use his wits in
figuring out a new use or a new way to
use an old apparatus or device. This is
not because he has not the money to pay
for whatever he may need at all, but illus-
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trates once again, their proverbtal  economy,
which we of the Western Hemisphere are
wont these days, to disregard entirely, or
at least to a great extent. The children in
the Oriental countries are trained con-
stantly to practise economy, and to their
credit, it can be said that practically never
do they display extravagance, either in their
homes or in their social activities.
Contributed by ARTHUR P. HIROSE.

IT°'S HERE—THE ELECTRIC BUT-
TER CHURN!

The new electric buttern churn possesses
some very clever and exclusive features,
namely, a complete housing over all mov-
ing parts, and is directly driven off  the
motor by means of a worm gear, using a
friction gear to prevent burning of motor
in the event dasher is retarded or held,
also to avoid stripping of gears. The ean-
tire:- mechanism is arranged and attached
to the cast plate which forms the left side
of gear housing; and by simply removing
the plate the complete driving mechanism
rests in one’s hand. .

The base of the churn is stained wood,
supporting three iron uprights which in
turn support the driving mechanism mount-
ed on a T-shaped base. Suitably located on
the base are three pins which keep the
earthenware container in proper place.

The container is a double-glazed stone

jar with suitable side handles, making it

It has a close-
impossible for

easily handled and cleaned.
fitting top, rendering it
cream to splash out.

The dasher includes a dash rod of alw-
minum, which cannot rust or corrode and
is easily kept clean.

The machine is designed for home use
and will churn from one-half to three and
one-half gallons at a time. It can be
equipt with motor, either for 110 wvolts
alternating current or direct current, or 32
volts direct current.

(Continued on page 900)
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MOTOR HINTS

FLOOD-LIGHT IN FRONT OF
RADIATOR

First Prize $25.00

Place an electric lamp, with reflector, in
front .of radiator. It can be clampt on
buffer or cranking-axle projection, springs
or any available place so that the light
rays are turned against the front of the
auto or truck.

“No-glare” Flood-light Suggested for Use on

Front of Automobile. The Headlights Light U

by Reflection. The ll‘!elr View Image Is a Sil-
ouette.

Fig. 1 shows usual effect of an approach-
ing auto. Fig. 2 shows the front of auto
lit up by such an in-facing lamp as above
described. Fig. 3 shows how the light may
be place on buffer.

Some headlights have no dimmers and
he laws require that strong lights be
horn of their blinding glare, so that a lamp

ns described will shine into the regular
theadlight reflectors and on the radiator,
thus preventing accidents to pedestrians
fand other autos, as well as safeguarding

the car so equipt.
2 Contributed by GUS WEST.

!
i RAIN PROTECTOR FOR WIND-
SHIELD

Second Prize $15.00

During the rainy season a great many
ccidents are due to the poor vision thru
he wind-shield. Why not make a protector
or almost nothing and avoid accidents?
t can be made with either celluloid or
ard-board. First cut it into the shape as
hown in Fig. A. It can be any size, but
bout 8 inches by 12 inches is best. Then

place strip of tin edge as shown and solder
the hook at the middle. Hook the pro-
tector on the top of the wind-shield rather
tight and all is done. If the protector is
made of card-board, thoroly paraffin it, and
it is not a bad idea to make several and
kehq;l) them in auto and change once in a
ile.
Contributed by ROB'T Y. MATSUMOTO.

I, "

A

\t Last a Simple and Effective Rain-shield, At-
achable to the %Iind-ahield in the Manner Shown.

$50.00 IN PRIZES
Paid for “Motor Hints.”

Most of our readers have a car of their
own, and any number of them have made
certain improvements on that car. We
want to know about these improvements.
What we want are PRACTICAL ideas,
not freak stunts. The idea should be
simple enough, so that anyone handy with
tools can duplicate it. Note that the idea
does not necessarily have to be electrical
in any way.

We would like to have a photograph of
the stunt showing that it was actually
tried, but this is not absolutely necessary
to win a prize. A simple sketch will do
showing the essential parts, etc.

We will pay the following prizes each
month:

FIRST PRIZE................ $25.00
SECOND PRIZE............. 15.00
THIRD PRIZE............... 10.00

All other accepted articles, which win
no prizes, will be paid for at the rate of
$2.00. Articles submitted should not be
long ones. About one hundred to two
“hundred words will suffice. Address all
manuscripts to Editor, ‘‘Motor Hints,”
care of this publication.

. A RIM REPLACEMENT
Third Prize $10.00

Everyone who owns a car which has de-
tachable rims has been out and had the
not-wisht-for blowout. You don’t mind
very much the trouble taking off the rim
and mending the tube, but when it comes
to the trouble experienced in making the
ends of the rim “meet,” you stop—give up

One Way of Re‘};lacin‘ Auto Tire Rims With a

“Jack.” If the Valve is Not in a Suitable Posi-

tion a Special Hole Can Be Drilled and a Bolt
Inserted in It Temporarily.

a while, and then again worry unneces-
sarily; maybe you know the old strip of
wood stunt which is merely a get-by and
one which gives results enough to get you
work half a day, but the stunt shown here-
with is completely explained within itself.
But, to be sure you understand this feat, I
am going to explain a little.

Set your jack on the rim where the valve
comes out (here you will find a little hump
which will prevent the jack from slipping)
and the other end against the rim that laps
over; now tighten up on your jack and tap
the rim with a hammer or wtench, pulling
your best at all times on the jack; you will
casily put the rim together properly in
this way. If your valve does not set right
for your jack to push on the end of the
rim, you must drill (or have drilled) a
hole in the rim the proper distance and put
in it a bolt or something until the rim

is together.
Contributed by TROY F. WATTS.
863

www americanradiohistor™ " com

“DIRECTION INDICATOR” FOR
CHAUFFEUR.

Procure a small piece of wood, large
enough to accommodate three small lamp
sockets. Then screw four screws on to
it to serve for binding posts. Three lamps
—omne red, one white and one blue, are
used. The red one will indicate to the
(left) ; .the white one (ahead), and the
blue one to the (right). The lamp board
is screwed to the dash board.

Next obtain a piece of wood of a size
for three push buttons and screw them on
the side. of the car, with four screws for

Bartery of cor
i~
p=-Ananyg past l
“Rght - be
‘ swn
n st @5 of ax pexr

Simple Direction Indicator for Use on Motor Cars.

binding «posts. Screw this in a .convenient
place . in reaching distance of the arm.
Connect wires as shown in diagram. This
device, is very successful and your chauf-
feur will be greatly benefited.
Contributed by ’
ANDREW M. SCHROEDER.

AUTO-TRANSFORMER FOR FORD
HEADLIGHTS

Being somewhat annoyed with the sys-
tem of the Ford lighting circuit when one
light goes out, whereby both became in-
operative, I hit upon the plan of placing
an auto-transformer in the lighting circuit
that would not materially drain on the
magneto and still permit one light to burn,
even tho one bulb may be blown.

Cut thin sheet iron in strips to the fol-
lowing dimensions: Two piles 14 inch wide
and 1 inch high and 1% inches long. Alse
two piles 4 inch wide and 1 inch high and
214 inches long.

These are shellacked and dried and huilt
up in the usual dove-tail fashion.

Make two coils wound in the same direc-
tion on one long leg. Each coil contains 120
turns of No. 20-gage insulated wire, and
are connected in series; series connection
is brought out to a binding post.

An auxiliary winding for the tail or dash-
light of a voltage lower than that of the
magneto so as not to use excessive pres-
sure, namely 18 volts. This winding 1s on
the remaining long leg of the transformer.
No. 20-gage wire is used for this also and
the required number of turns will be 17
t'mes the voltage of the lamp. I used a
three-volt lamp, being suitable for a small
battery when the motor is not running.
Seventeen times three volts equals 51, the
number of turns required for the three-
volt tail lamp.

* Contributed by ROBERT L. SMITH.
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Wiring Diagram With Home-made Auto-trans-
former for Ford Headlights, Permitting One Lamp
to Burn if the Other Goes Out..
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Heat for the Household

By H. WINFIELD SECOR

Associate Member of the American Institute of Electrical Engineers

VERYONE today, whether he be

rich or poor, or resident in city or

country, is bound to be interested

in the best and most economical

kind of fuel to use for heating the
home. Of course, the standard fuel for
neating residences and buildings in general,
is hard or anthracite coal as it is correctly
known. Soft coal is generally used by
railroads, factories and ships only. For
residence heating, the anthracite or hard
coal is the most satisfactory all around
fuel, providing you are lucky enough to
obtain a good grade of coal. There are
seventy-five different grades of coal in the
American market alone. Coke has come
greatly into favor in the past few years
as a source of fuel for house furnaces and
even stoves, in which a special, small grade
of coke is used or also the compromise
idea,—a mixture of small coke and anthra-
cite.

Among the fuels which have been and
are being used for residence heating, either
in part or in whole, are crude oil—used
by blowing into furnaces; kerosene or coal
o1l burners placed in stoves such as kero-
sene ranges, in the same fire-box as that
previously used for coal; electrically heated
range boilers; coal dust or other coal bri-
quettes, and electric radiators or stoves.
All of these are shown in the accompany-
ing illustration, besides several other
features of economical importance such as
well-fitted storm sashes and the relative
bulk and heating value of coke, coal, wood,
etc. These will be described in order.

Oil Instead of Coal for House
Furnaces

A number of suburban residences, some
of which in the vicinity of New York, were
inspected by the writer, have arrangements
installed for burning heavy fuel oil in-
stead of coal or coke. The arrangement of
the oil container or tank outside of the
house is shown at Fig 1. The tank can be
placed in the cellar, but it is safer, of
course, out-of-doors. The tank is provided
with a filling pipe which extends above the
ground and is provided with a suitable air-
tight cap.

Instead of loading dirty coal into the
cellar and carting away a still messier load
or loads of ashes from time to time, there
is nothing to be handled whatever with this
system. The oil is fed into the furnace by
gravity or under air pressure so as to give
a blast effect in the fire-box. The relative
cost of this system of heating ranks very
well with the cost of furnishing coal or
coke, and all the bother of shoveling coal
and handling the everlasting ashes is done
away with.

Kerosene burners for ranges and stoves:
As a substitute for coal or coke in the
kitchen range or other stoves, there has:
been developed and marketed for several
years, a very clean and highly efficient
source of heat in the form of a kerosene
gas burner, or pair of burners, provided
with a suitable length of feed pipe con-
nected to a tank which is placed on the
wall or in a closet, or in any other out-of-
the-way place.

The writer has seen these burners in use
and it is surprising what a fine blue flame
blast of heat they provide, heating the range
and water box much more quickly at the
start than with coal or other fuel, and
proving also more economical in the long
run, as those who have used the blue-flame
wickless oil stoves have had occasion to
note already.

The Comparative
Heating Value of the
Various Household
Fuels

Electric Heater for range boilers: The
illustration at Fig. 3 shows an electric
heater especially devised for insertion in
kitchen range boilers in the manner shown.
This heater, several types of which are on
the market, comprises in most cases, a
thin metal tube such as copper, inside of
which there is placed an electric heating
coil or grid. A high thermal efficiency is
claimed for this particular form of elec-

HE accompanying article describes the

various fuels available for heating of

residences and features some of the
newest sources of heat such as fuel-oil, coke
and electric heat. The use of coke has greatly
increased in the past few years and some
householders have found it efficient even in
the smaller stoves. However, it usually
works best in the small stove, unless it has
an exceptional heavy fire box, when mixed
about half and half with coal.
With the best grade anthracite coal, the
best quality coke gives about nine-tenths
the same heating value. Coke requires about
twice the storage space of coal, ton for tom.
Recent scientific tests in the laboratory
have shown that a ton of coal may be con-
sidered as the equivalent in heating value
of one cord of heavy wood or two cords
of light weight wood.
Among the other features of prime interest
to the householder, with the rapidly mount-
ing cost of fuel, which are discust in the
present article, are the use of storm sashes,
electric fans for improving the furnace draft,
and numerous other features often disre-
garded by those seeking the highest economy
in fuel saving

tric boiler heater, owing to the fact that
a high percentage of the heat produced is
transferred directly thru the thin metal wall
to the water, and practically none of it can
escape by radiation outside of the boiler,
which is the case with sensibly all other
forms of heat applied for warming water
in a boiler, either directly or indirectly.

i!elative Heat Value of Coal, Coke
and Wood

We often hear some heated arguments
as to the relative cost and heating values
of coal, coke, wood and other fuels. It
is somewhat difficult for the layman to fig-
ure out the comparative cost of operating
a stove of furnace for these various fuels,
and the calculation required for the com-
parison of electric and oil heating is such
a variable and complex one, that the sug-
gestion is here given that for oil or elec-
tric heat, the householder had best make
some inquiries of neighbors or friends who
have used, or are at the present time using
one of these specific sources of heat.

The relative heating values of coal, coke
and wood are, however, quite well known,
and those interested in this subject, will
find a wealth of information given in Kent's
Mechanical Engineers Handbook, or other
engineering text-books covering various
fuels and their heating values.
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The heating value of various fuels is
exprest by the number of heat units real-
ized per pound of fuel burned. The best
hard or A-1 anthracite coal, such as that
which is produced from the Pennsylvania
coal mines, yields 14,000 B. T. U’s or heat
units per pound. The best grade of coke,
made from coal of selectetf grade, gives
but 12,600 B. T. U’s per pound. We can
therefore see at once, that if we burned
one pound of A-1 high grade anthracite coal,
and one pound of the best coke obtainable,
on a test run in a furnace or boiler, the
coke will show only nine-tenths the heat
efficiency of the coal. Many people are
misled on this point and believe the coke
to more efficient than coal, but this,
fallacy is easily explained by the fact that
it is very difficult to obtain the very best
grade of coal to-day, and it frequently hap-
pens that coke appears in a much better
light with regard to efficiency and heating
valtlxe when compared to the low grade
coal.

One has to go easy when attempting to
burn coke in furnaces or stoves not in-
tended for its use, as it is liable to burn
out the fire box or warp the top of the
stove or other parts very badly, in fact
cracking them in some cases. If the stove
or furnace does not appear to be sturdy
enough to stand the intense heat produced
by the free-burning coke, it is the best
practise to endeavor to mix the coke about
half and half, with coal. A mixture such
as this is the best in all instances, for
stoves and particularly kitchen ranges, but
recently several large coke producers have
marketed various sizes of coke, correspond-
ing to all the sizes of coal commonly known,
such as pea, egg and nut. They recommend
the small sizes of coke for use in the aver-
age size stove, etc.,, but you will find the
best conservation, so far as prolonging the
life of the stove is concerned, is to mix Gdal
and coke. Coke weighs about 28 pounds
per cubic foot for standard size, while
anthracite coal weighs about 50 pounds per
cubic foot. It will be seen therefore, tggt
a ton of coke will require twice the vol-

ume or cubic feet of space, occupied by a

ton of anthracite coal.
According to tests recently conducted

by the Forest Products Laboratory at Madi- |

son, Wisconsin, two pounds of dry wood
of any non-resinous species, have abo
much heating value as a pound of good
coal. In terms of tons and cords—a ton
of coal may be considered as the equivalent
in heating value of one cord of heavy
wood, or two cords of light weight woo‘c?
One cord, or 128 cubic feet of hickiry,
oak, beech, birch, hard maple, ash, ehlm,
locust, long leaf or cherry is equivalent to
one ton of coal. One and one-half cords
of shortleaf pine, western hemlock, red
gum, Douglas fir, sycamore, or soft maple
equals one ton of coall. Two cords of
cedar, red wood, poplar, catalpa, cypress,
basswood, spruce or white pine equal one
t)n of coal.
Briquette Firing N

The illustration at Fig. 5, shows bri-
quettes in use as a fuel for stoves. Amer-
icans are not so familiar with this spurce
of heat as are Europeans, for seweral
reasons—probably due to the fact that coal
is not so common or plentiful in Eurapean
countries as it is here. In Ireland, for in-
stance, they make fuel briquettes of gnt or
moss, which have a surprisingly high ther-
mal value. Briquettes have also been made

(Continued on page 910)
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~ Home Mechanics

. Conducted by WILLIAM M. BUTTERFIELD

COMBINA'I'ION;ORTABLE AND BRACKET

MEDICINE CABINET.

HE medicine cabinet is usually
fastened in some more or less con-
venient location—where one is com-
pelled- to journey to it for each dose
of medicated compound, an ar-

ngement that under ordinary conditions

quite all right; but there are hurry
lls for its aid, when the particular rem-

y, or the amount of the dose, is known

ly to the patient who for the time is

st able to ‘point it out, perhaps, in the
igencies of the moment. The whole
wuschold supply is wanted in the sick-
om or place of accident; at such times
portable cabinet will be preferable. In

der to meet this desired innovation, a

mbination portable and bracket cabinet

here shown.
This cabinet consists of a wall frame
rmanently fastened to the wall with a
pporting shelf, a retaining hook and the
binet proper. The latter, a plain, un-
corated case with a carrying handle has
elves and door. The retaining hook is

ordinary clothes-hook, four screw-eyes

e te e v wey mmmme we e eseemem e o
dicine Cabinets—Arrange the Cabinet to
Supported on a Bottom Shelf With the
ndle Engaging a Hook on the Top So That
Cabinet Can Be Picked Up In an Emer-
gency and Carried Anywhere Desired.

ewed into the frame, form sockets for

wall-screws, the handle, hinges and
>b for the door can be obtained at the
-cent store, and the cabinet and frame
: both simple and easily made, thus pro-
ing in -its entirety, a medicine container
it yvi,!l surely appeal to every “Home Me-
inic. .

CLOTHES-HANGER BRACKET,

\ clothes-hanger bracket that can be
en down or put up at each moving day
rrimage, is desirable and if it is a good,
viceable bracket—standing all kinds of
ir and supporting all sorts of loads—
pilgrim will wish to pack it in his
nk with the rest of his worldly pos-
stons.
‘he one illustrated is all of this and a
e bit more, the more being in the fact
t it can be manufactured by anybody,
n in a hall room, if no other work-
p is handy. The bracket consists of one
more 56”7 metal or wooden rods, 11
1es long, made by sawing or filing an
inary wood or metal curtain rod into
given lengths; four button-head screws
5% 34 inches; and two wooden end pieces
inch thick, two inches wide, and the re-

R

2@./"'..)

A Simple, Yet Practical Method for Support-

ing a Large Number of Clothes Hangers,

Which the Home Mechanic Can Build at
Practically No Cost.

quired length—say six inches for one rod,
26 inches for two rods, and 37 inches for
three rods.

Most closet shelves are 12 inches wide so
that we say the rods may be made 11 inches
long, but if the shelf is narrower, the rods
must be one inch shorter than its width
whatever it may be. The holes for the rods
are bored 22 inches apart, two inches from
the ends and in the center of the two inch
sides of the end gieces; using an 11-16 bit
and going only half way thru the wood.
The screw holes are bored with a 3-16 inch
bit, and all the way thru the wood, the
jogs being sawed first to measurements
given.

HANDY BREAD OR MEAT BOARD.

A bread or meat board with the desirable
end-of-the-wood-surface found on the
butchers’ block is always wanted round the
kitchen, yet one cannot always have this
kind of a board for the simple reason that
there is no such board on the market, The
one here illustrated is of this kind, but to
have it, one must make it—a task not at
all difficult providing the part under the

[ N

This Iinvaluabie Meat or Bread Board for the

Home Kitchen or Pantry Is Constructed

From a Plece of Hard Wood Such as Mapie,

and Possesses the Advantage That it Can Be

Thoroly Cileaned, \70;“1 ':: Withal Light in
eight.
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knife can be obtained. This is not alto-
gether impossible, for we give a view of an
actual part, now in use—one purchased at
a shop providing such blocks to wood-ens
gravers, It is of the cheaper grade - of
block used for large poster work, about 7§
of an inch thick and 8 inches square—the
area could have been anything up to 30
inches if wanted. e wood is usually
maple—a very hard wood. Such pieces are
sold by the square inch, costing about two
dollars for the eight-inch square, and are

- worth that for the purpose, as the wood is

practically indestructible.

The holder is made as shown, using
brass screws and wooden pins, care being
taken to have the holes both in the base
and block bored so that each pin will be
tight in the frame and loose in the block,
the object of the pins being merely.to keep
the block from falling out when the board
is hung up. The holes should be placed
so that the block can be put in the frame
and secured either side up, or in any direc-
tion (four holes in the block and two in
the frame), thus insuring against warping.

Here We Have a Kitchen Cabinet Built

Right Into the Work Table With Compart-

ments for Potatoes, Apples and Onions—
a Very Useful Wrinkle, Indeed.

A CABINET FOR THE KITCHEN TABLE.

Take a table of the ordinary kitchen
variety (which at one time was thought ex-
pensive at a dollar), as the foundation for
this space-saving device.

First attach two wing extensions, one at
either end, using large size bread-boards,
trimmed to the width of the table top, as
the extended parts—this makes the table
double its original capacity—the ends being

attached with hinges and let down in the

usual way; sliding bars, fastened to the
table wit
the ends when in use. A small drawing
shows the method used if the table top and
board extensions are of different thick-
nesses as will very likely be the case when

the common commercial ready-made boards °

are used.

Next make a cabinet to hold potatoes,
apples and onions. This consists of any
convenient box, fastened to the table, and
divided into compartments. We show one
made wedge-shape, which will thus cause
the contents of the compartments to always
lie at the front within easy reach. It is
made of narrow boards nailed to extended
corner-pieces that are finally fastened to
the table as shown. The partition boards
are also set at an angle, chiefly for the pur-
pose of saving lumber.,

stationary bars as shown hold.

TIPS S, I
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The Amateur Magician

By JOSEPH H. KRAUS .

svaevo.

whlch will please your readers, particularly
in view of the fact that it is simply made
and employs, as do my other tricks, elec-
tricity in the very simplest manner. Let
me have your hat—no, this will never do:
I thought perhaps that you might have
secreted about you one of those stove-pipe
affairs. Wait a second until I procure one
of mine.”

A few moments later he was back in the
room with a high silk hat in one hand and
a little black stick about 15 inches long in
the other, which he called his Coin Wand.
Proceeding to demonstrate the effectiveness
of his little instrument he said, “A very
simple method of making counterfeit, as
you undoubtedly know, is to pass a stick
of this nature thru the air and collect the
particles of silver floating in the atmos-
phere into one unit mass, forming them into
a coin at the same time. You see each time
that we handle a silver coin we rub off
some of the silver. That accounts for
some coins becoming thin from wear. This
silver of course does not remain on our
fingers but is brushed off, and due to the
air circulation we soon have floating about

A setave W ssteAL ULuIIL savaLy IV IV Ley

quested to examine the wand which he md
not hesitate ‘o let me do. There was noth-
ing unusual in its construction. A black
metal band fitted on one end, and two
parallel nickel-plated bands on the other.
Aside from that it was quite a solid con-
struction with nothing to indicate the way
in which the coins came or were even sus-
pended around the end of the wand.

After toying with me a little longer he
gave me the secret of one of the cleverest
little devices which he had ever originated.
Saying this he took the wand from my
hands with: “You're not as green about
magic as I thought you were,—you're
worse.” Pulling at the metal cap at one
end he removed it, and then the trick could
be readily seen, for a slot in each side of
the wand concealed half of a coin. Of
course I desired more details of construc-
tions which with Professor Hargrave's
frank and willing manner to help, were not
difficult to obtain.

Taking the wand apart he showed me its
constructlon. explaining it in the followmg
manner: “The original magicians’ coins, as
you know, resemble half dollars whlch are

870 :
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soft iron core three inches long, ca¢
coming to a flat point at one Ttis
core moves within the solenoid co#t whirh
is 214 inches long and wound very com-
pactly with No. 28 wire, or wire which can
be taken from an old bell, until a total
thickness of 7/16ths of an inch is eventualh
realized. This makes a very snug fit i
the metal wand. A spring is attached to ty:
core of the solenoid to draw it back,sc
that it will not interfere in any way w.th
the proper closing of the coin whenever

current is shut off. In the other part of
the wand is the battery, simply removed hs
this end cap which must be pulled qu:t
hard in order to remove the same. As yn.
will note, two springs hold the cap in place
No one on examining a wand attempts

pull it apart or handle & roughly, partics
larly if cautioned beforehand. Therefore
the closure of this end is quite eﬂ'ccthi

and as it can be turned all around if

tries to unscrew the end. it is never tho

to be ‘part of the game.” The positive po}

of the battery goes directly to the solencx.

and the negative is past out thru the wama
(Continued on page 908)

— — m
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Practical Chemical Experiments
'By PROF. FLOYD L. DARROW |

Pprogress ot lll(? race mdy D€ meas-

by its growing proficiency in the work-
of metallic ores and particularly in the
allurgy of iron and steel. At what
in the dim and distant past primitive
thru his mastery of fire past to a
wledge of metals and their wonderful
perties, so indispensable to his conquest
the earth, no record discloses. Certain
i that for long centuries before the Chris-
1 Era, metal working was a highly per-
:ed art. Doubtless gold and copper,
ich occur in the free state, were the first
:als known to man. Tin was also one
the early metals. History tells us that
per and tin in their alloyed form of
nze characterized a long period in which
er metals were little known. Tools found

i Metal in the Air, the
:ln%ei.ng Placed in a Crucible.

Apparatus Set U

Some Metals and Their Properties

acnce, 1o, pommts 1 d Knowieuge or iron
by the Assyrians, Chaldeans and Baby-
lonians, who occupied the plains of Mesopo-
tamia at a much earlier period. But what-
ever the truth, the mastery of metals and
their skillful adaptation to the varied arts
of peace and war have spelled power and
dominion—dominion at first over the ma-
terial elements of nature, followed by the
military and political sway of empire.

But it was not the utility of metals that
first arrested the attention of savage men.
As some cave man raked over the dying
embers of his camp fire, he doubtless
discovered globules of bright metal. This
happy accident at first aroused only his
curiosity and excited his superstition. But
the repetition of the discovery led him to

for Performing the Oxidation
opper Experiment.
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oone dnd sione I0r impiements OI aununyg
and warfare.

Some Properties of Metals: The proper-
ties of all elements are divided into two
classes—physical and chemical. From the
physical standpoint metals, in the pure
state, have a high lustre and are good con-
ductors of heat and electricity. Many of
them are tougheand malleable. Chemically,
metals vary from those of great activity,
as sodium and potassium, to gold and
platinum which are little affected by some
of the strongest reagents. Some metals
readily liberate hydrogen from acids while
others do not.

Heating Metals in the Air: One of the
most marked differences in metals is.to be

(Continued on page 913)

Reduction of C(sper Oxide to Metallic Copper
by Means of Hydrogen.
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Xmas Electric Amusements

VERY Yuletide season those of us
who possess electrical ideas endeavor
to work up something new for the
amusement of the children, both
young and old. The layman usually

has trouble in deciding upon the connec-
tions of electric lights for the Christmas
tree, and Fig. 1 shows the principal and
predominating forms of circuit in use with
the small decorative lighting festoons.
There are two main subdivisions of the
forms of circuit which can be used for tree
lighting, namely, series and parallel circuits.

6 VOLT LAMPS

How to Connect Xmas
Tree Lights; Also How
to Construct Electric
Carousel, Scenic Rail-
way and Church

The voltage of each lamp in this case is de-
termined by dividing the 110 volts by the
number of lamps. The 14-volt lamp is used
because it is a standard type. In some

CARDBOJARD RED TISSUE

) PAPER

HEAVY | 2, 7222727222 7278
MR T

SOUND BOX
BLOCKED WITH WO

Fis. 2.—With Very Little Labor, This Pret
and a Few Pieces of Wood, Together With a
and Wire.

In the series circuit, as shown in Fig. 1, the
current travels thru one lamp, then passes
on and thru the second lamp, etc. It is
evident in this case that if one of the lamps
or sockets becomes defective, the whole
series will be affected until a new lamp or
socket is substituted.

In the parallel circuit each lamp is con-
nected across two wires of the circuit,
all in parallel with each other, like the
rungs of a ladder. With the parallel-fed
circuit, one lamp becoming defective will
not interfere with the lighting of the others.
For low-voltage dynamos and battery-
current supply, parallel lamp circuits for
Christmas tree circuits are invariably used,
the full voltage required for the whole cir-
cuit in this case being that required for one
lamp with a slight excess in the circuit
conductors, and the current in amperes
necessary is computed by multiplying that
required for one lamp by the number of
lamps connected in parallel.

For 110-volt A.C. or D.C. circuits the
series lamp festoons are invariably used.
Eight 14-volt lamps connected in serics are
equivalent to 112 volts, and this is a com-
mon arrangement of the 110-volt festoon.

Bl

Model Church Can Be Constructed from Cardboard
attery Lamp or Two With the Necessary Receptacles
Music May Be Introduced from a Phonograph in the Manner Shown.

cases those who own an automobile remove
the storage battery, or else run wires from
it into the house and operate the lights on
the Christmas tree from it. In other cases
a small water turbine fitted to a spigot

) SO Onet AC

XMAS TREE LIGHTS IN PARALLEL

«D.C.TOY RAILWAY
REDUCE

CER
110 VOuLT -
0.C swiven Uy WV
g SN
>

Pig. 1.—Above Shows Series and Parallel Circuit C

Voltage Lamps for Battery or Other Low-Voltage

drives a low-voltage dynamo, say one ratec
to give 4 to 8 amperes at 6 to 8 volts.

An Electrically Lighted Church for :
Miniature Christmas Village

One of the most common decoration!
used by the Christmas tree decorator is o
course the toy electric railway. This i
operated either from dry or storage bat
teries or else from the 110-volt A.C. or D.C
lighting circuit, thru the agency of a stqj
down transformer or rheostat. As every
one is familiar with the toy electric railwa
nothing more will be said here with refe
ence to it as complete instructions are avail
able from the makers or the stores sellin|
these railways. j

Last year we constructed a very prett
little church, like the one shown at Fig. &
which was made out of nothing but car
board and a piece of wood or two, togethc
with the electric lights of course and ar
other details which the builder may wi#
to work out. |

The dimensions of the small cardboa
church shown were approximately 14 inch
long by 8 inches wide by 14 inches hig
The sides of the building were made
fairly strong cardboard, the windows bei
laid out and measured off with a rule s
as to be evenly spaced, and the comple
openings for the windows were cut out wiq
a_sharp knife, placing the cardboard on
piece of soft board while doing this.

In this case the windows were coverel
on the interior with a piece of light pid
tissue paper, but blue or any other col
may be used, and by using two or thrﬁ
different colors placed across the window
in strips a_multi-colored effect will be prq
duced similar to the leaded glass windo
of a church. A similar effect can be 01
tained by using severai variously colore
electric light bulbs inside the building, ani
for those who are ambitious to make th
church particularly attractive, these ligh
can be winked on and off by means of,
flasher constructed from a toy motor or 2
old clock movement rigged up with a con
mutator and brush as shown in one of
illustrations. ‘

The church as shown may be made wil
an ordinary steeple on it, inside of whic
an incandescent lamp of the same size usi
in illuminating the Christmas tree can

NOVOLT A.C.OR D.C‘;

Z
s

SWITCH

o~ STORAGE BATTERY

6 TO B VOLTS, OR

CLSE ORY CELLS, OR
AMO ORIVEN

SMALL OYN

BY ENGINE OR WATER
hd TURDING |
> AL 'y

‘-\ n/.,’ .\“ 1} 'I‘

Ak

0
for Chri Tiee Lights; Lo
Current Supply Are Connected in Parallel. Lax

3

Are Connected in Series to Balance a 110-Volt Circuit.
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cience av;d Invention for December, 1920 873

aced and the outline of a bell can be

mted on the -tissue paper covering the ﬁ
indows of the steeple. If desired, of \y

urse the steeple may be fitted with a
inted spire made of wood or cardboard
veral inches in height. The church win-
'ws may be left plain without anv cross-

: right size of course, and the cardhoard wooden base of the church. In this way a suitable switch placed on the exterior.
1 be held in place with a few small wire the music will seem to come from inside

ps or pins. the church. An Electric Carousel
A few small pieces of cotton can be laid out  If you possess a toy music box which toy = Something new for the home Christmas
ound the church and tree scenic artists is

shown at Fig. 3—a real,
live, electric carousel.
With a little ingenuity
and patience this can
be made quite a realistic
affair and one that will
be enjoyed by every-
one from little baby to
grandad.

One of the first things
which will make this a
howling success will be
to endeavor to fit either
behind the carousel or
on it, if possible, a
small music box or toy
organ; or again, a
small phonograph (un-
der the display) and
rig this up so as to be
operated when desired
in connection with the
revolving carousel.

Little need be said in
connection with the
building of the carou-
sel, except of course it
should not be made too
heavy or clumsy for the
size of motor one has
at hand. The motor
should be mounted ver-
tically if it will run

on; but if not, it can be

iaft in a horizontal posi-

simply given a one-quar-
ter twist as 1t passes around the pulley
groove in the base of the carousel.

%/////////M///////// l'mmk\ f A great part of the friction on the steel
/ \ _ |
%

[ @z 5 shaft supporting the carousel can be miti-
gated by placing it upon a large ball-bear-
ing. A brass or iron plate should be under

Vd tline role, b\zhi::jh i}f drfilled in ah pigc:el og

P70 7 7 7/ " plank or ard, thus forming the bed o
S 0 < the display, on which the ball may rest. The

: hole supporting the merry-go-round shaft

SwiTcH LAMPS may be a suitable size hole drilled into the

wood base supporting the affair. It should
be liberally lubricated with vaseline and a

| little oil applied now and then.
The outfit may or may not be fitted with

an electric light, as the builder may elect;
if an electric battery light is fitted inside

4

CUT AWAY COPPER the carousel, it can be supplied with cur-

METAL SHEET CuT eRrusHES rent thru an insulated brush and a metal

AS SHOWN AND FASTENED ring mounted on a piece of wood or fiber

ARGUND WOOD CYLINDER H H fastened to the shaft and rotating with it,

ELECTRIC MOTOR OLD ALARM CLOCK Y0 CURRENT as_indicated, the other side of the circuit

being formed thru the shaft and bearing of
a Interrupter or Plnber for Clmmnu Tree ngbu Ma, ! Be Constructed in Several Ways, as the turn-table
ere Shown, It May Comprise a Rotate: a Phonograph Motor, by a Battery .

Motor, or Again by an Oid Alarm Clock. Fig. S. (Continued on page 904)
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Telephone Ringing Relay

I give herewith a drawing of a very good ohms which are fastened to a slate (fiber drawing The cups D, D, are made of cas
telephone relay which I have found to work O.K.) base. The rou B is eight inches long iron or steel and are filled with mercury
successfully. The magnets A are of 1,250 and is made of iron and fiber as shown in The screws E, E, are of iron and af

oo e g e 5

~

Pl

GW Wty Ml Tyone ‘QJ._

Bolt i/_,"‘-»/ran Pivot.

.- Burmpimg
o+ Pest

o
iy

§
T
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Frequently It Is Desired to Ring a Good-Sized Extension Bell Whenever

Your Telephone Signal Rings. The Best Way to Do This Is to Use a Tele-

phone Relay, Which Closes the Local Battery and Bell Circult, and *nstruc-
tions For Building Such a Relay Are lllustrated Herewith.

de oo emn - ———

-5

-t

- =
It will be found best to make a smal
metal or wooden cover to fit over the re
lay so as to keep it free from dust, par
ticularly on account of the mercury switch
The electro-magnets used for operating thit
relay can often be procured from a dis
carded polarized telephone ringer, and i
will save you the trouble of building thi
iron frame and cores and the winding o,
the magnets. In checking up the resist
ance of the magnet coils, this may be doni
with the aid of a Wheatstone bridge, o
else if you have a voltmeter and a
handy, you can measure the resistance. 1
Contributed by SHERMAN HEALD. |

Automatic Indicator for Storage Cells

Having use for an accurate, inexpensive
and entirely automatic device to indicate
the chemical and electrical condition of the
storage cell, I constructed the following
device.

A glass tube (F) see drawing, just long
enough to rest on bottom of glass jar of
cell (B) and allow top (H) of cell to fit
tightly, was placed inside of the storage
cell vertically between the plates (D) and
jar. Contained in the tube is a small glass
tube, having one end closed in a gas flame,
the other end being closed by a paraffined
cork of such a diameter that it is free to
move up and down in the containing cylin-
der.

The inner tube is regulated by placing leal
filings (or small buck shot) inside so that i
rises or sinks according to the strength o
the electrolyte and whether the cell i
charged or not. To make the device mor
accurate a scale may be scratched with !
glass cutter, carborundum, a diamond, ¢
else etched with hydrofluorspar on the oute
tube.

In concluding I would like to add that
have used the device in my laboratory wit
entire success and have found that when th
battery consists of a number of similar cel
only one of these devices is needed.

Contributed by

WITOLD DE ZYCHLINSKI

Experimental Arc-Light

I herewith present a description and draw- six volts. When finished I screwed it on a of other interested electrical experimenter

ing of an experimental arc-light which I board. I am a subscriber to your magazine,

I will send you a photograph of my mod(

have constructed with my Meccano outfit. which I like very much, and trust you will as soon as I get it printed and developed.

It is very simple and works nicely. . publish it in your magazine for the beneht

The carbons are held in place by double-
bent strips (A) and nuts and bolts (B).
The movable carbon is on a car or carriage
(C) which runs on a track (D) 2V inches
wide and 12%4 inches long. It i1s moved by
chain (E) which passes over wheel (F)
and back to gear box (G) and is moved by
crank handle (H). By moving the handle
the carbon is moved slowly and enables you
to keep the light steady. On the crank-
handle is a brake or pawl (1).

The drawing shows the gears clearly.

The stationary carbon is raised to the
level of the movable carbon by angle-bracket
(J). The wires are connected to the frames
by binding pusts (K) and are separated by
space (L).

Contributed by EDGAR KROEHLE

I have had good success with this light A cjever Experimental Arc Light Built From Meccano Toy Parts. The Arc Light Was
and run it on my toy transformer, at twenty- Successfully Operated From a Toy Transformer on 26 Volts.
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frees mito e one nere snown, wnicn 1s
'ime-saver and easy to operate.

[he outer hollow tube encloses a solid
| which comes flush with the hole in the
| of the rod. A slight twist of the handle
cads the solid rod up tight against the
Iding metal rod, which is threaded thru
hole. Several sizes of welding rods may

LI et oy

The fiber shield cuts off some of the glare
and flying particles as well as acting as an
insulating stand when laying the handle
aside.

The designers of this tool are working
up an idea in which a magnetized coil with

Electric Arc Welding Electrode
. " "By E. W. DONALDSON

distance above the job when working, so
that the operation takes place within the
magnetic field. With adjustments to the
current the spread of the arc may be cut
down to a point eliminating much of the
glare, and permitting greater accuracy by
the operator.

Saving Battery Expense

.ome years ago, the writer was sent out
a hurry call to repair the call-bell sys-
1 in a nearby small manufacturing es-
lishment. On arriving at the plant, I
nd it to consist of two rooms, one of
ch served as office and shipping-room
le the other served as the work-room
shop. Upon making myself known to
“boss”, he showed me a simple return-
bell system between the oftice and the
p, all the while excitedly explaining that
r had worked perfectly the day before,
which showed no signs of life at that
nent. Fastened to the side of his desk
a highly polished nickcl-plated buzzer
a very fancy brass push-button. Be-
handy to them I was tempted to pry
the cover of the buzzer and started to
so. It was a tight one, for it took two
three minutes before it popt off. With
cover off—I found the “works” of the
zer practically “burned out”. Every-

thing was charred and blackened, all in-
sulation having entirely disappeared. Hav-
ing received a secret clue to the trouble I
removed the top of the push-button and
found the contacts frozen together so hard
as to make it almost impossible to pry them
apart. This proved the clue that fhad al-
ready found. Geing out into the shop and
examining the -bell and button on that end,
I found the same results. My mind was
now made up and I set out to find the place
where the bell system had gotten mixed
with the lighting lines. Happening to look
up over a work-bench I saw a box contain-
ing three dry cells. A drop light with sev-
eral feet of extra cord hung down in front
of this box and the extra wire was neatly
coiled on top of the cells. Climbing up on
to the bench I made a close exammation,
and found the cord to be bare of insulation
in a number of places—which gave it the
appearance of having been dragged over
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something rough. Without disturbing it, I
made an investigation of the battery bind-
ing posts and found them to be in contact
with the lamp cord at two of the bare
places. Of course, they were opposite sides
of the circuit.

After having made this discovery, I
called the “boss” and explained the whys
and wherefors. I had to explain to him
also why a common bell or buzzer would
not opcrate for any length of time on a
110-volt system, It is needless of course to
say that the lighting circuit was out of
commission and had to be “re-fused.” New
apparatus was installed in place of the
burned out material and the system put
into operating condition again. When I
reported the affair to the “Old Man” he
figured it out as a fine joke and made out
his bill accordingly—which was, by the

way promptly paid.
Contributed by W. F. PERRY.

AY
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-

The Author’s Expefiments with Various Forms of Propeller Blades Intended for Use as

Fans or Alrplane
Drawings Above.

ropeliers, Either for Models or Commerclal Machines, Are Outlined in the
The Author Suggests That to Get More ‘“Push’” Out of an Airpiane En-

gine, Longer Blades Which Are Out Further from the Shaft and Act on a Larger Weight
of Air, Should Be Used. This Will Reduce Propeller *Slip,”” the Common Source of Loss.

HE propeller uses the reaction of the

air that it sends astern to move the

airship ahead. The propeller thrust
that drives the airplane 1s obtained by
forcing a column of air tailward. For a
given diameter that propeller is the best
that gets the most push out of its engine.
Likewise, with a given size of electric
motor and fan guard the best fan turns
out the greatest bulk of air. It gets the
most push out of its motor which you fee)
as breeze.

Within the limits of my experiments to
date, the simple form described in this arti-
cle proved to be the most efficient. It is
true it is not scientific and involved in ap-
pearance, but it is there with the perform-
ance. :

The kind of blades tested had flat, true-
screw and increcase pitch or hollow driving
faces of different widths.

Measurements were made on the shaft
of an electric motor, of the power used, the
air reaction or the thrust from the blades
to the shaft, and the pressure on a large

lane surface of the air current generated.

hrust and wind pressure were found to
be proportional as would be expected.

Exploring the air movements around the
blades while in action proves the air flow
to be rotating before it reaches the blades.
The air is drawn in from all directions—
even radially toward the tips—crossing the
blades diagonally and leaves in a stream
that shows a maximum contraction at one
or two diameters distance. All of which
is like the flow of water from an orifice.
An orifice located at the trailing edge of
the blades would represent it. .

A return eddy or whirl is created around
the air column close to the blade tips. This
eddy is reduced by cutting the blade tips
off diagonally with a marked gain in efh-
ciency.

The most efficient blades were those that
imparted the least rotation to the air, and
the worst were those that caused most twist-
ing opposite the hub.

Most of my fans were made of wood
and fined and trimmed to get the best form
for that type of face. In all cases a two-
bladed fan, with the width of each blade

equal to about one-ninth the diameter, gave
the best results. And, when the blades
were cut away for about one-third their
length from the center of the hub so as to
look like paddles on flattened spokes, there
was a small further gain.

Use only two blades when the blade
angle is less than 30°, and make the blades

Better Fans and Air Propellers
' By H. M. DECRER

flat-faced with the angle the same from tt
hub out, the width of each blade to !
one-ninth of the diameter, the ends to 1
cut off diagonally, about 45°, so that tt
leading edges are longer than the trailin
edges. Make the blades as thin as pract
cable and round off the back of wood ¢
cast metal blades to meet the driving fac
in sharp edges.

If you want to get more push out ¢
your airplane engine, try longer blades th:
rcach out further from the shaft and a
on a larger weight of air. This will r
duce propellcr slip, which is a commc
source of loss and waste power. But,
you are limited in diameter, the flat-face
design advocated herc will give better =«
sults than any you have had and allow
“stick” to be made of one piece of wood.

Ventilating fans are fashionably designe
with six or more curiously shaped blad«
It takes power to cut the air up like tha
Try results in your ventilator with a sin
ple, two-bladed propeller, as described her
easily made of hard wood. It should t
enough larger than the casing to bring tt
shorter following edges of the blades ju
in the opening. You will get more air, le:
noise and lower power bills.

If vou want to get more brecze iru
your 16-inch electric fan, take off all 1,
two opposite blades, trim the two remau
ing ones to a width of one and three-fourtt
inches, and cut off the blade ends diaguna
ly to an angle of 45°, so that the Icadir
edges are longer. Flatten the blades—th.
is, hammer out the dishing—and set the
to the same angle.” The fan will now
faster, propel more air, and use less ele
tric current. Or set the two trimmed l-hd-|
to a greater angle—say five degrees mor
and you may get twice the air for the orig
nal consumption. . ‘
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Analytic Diagram Showin
“Tip Whorl” and ‘“Hub Eddy' for Rotating

Little Study of the Science of Air Propellers, Whether for Fan Blades or for Airplane
as There Is Entirely Too Much Waste a'g the“Preaent Time in Both of These Types
ropellers.
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Direction and Scope of Various Air Currests, Including tl

Propeller Blade. ‘Much Can Be Gained by
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Building Machines Accurately

HEN we are told to do or make
things accurately, we cannot hope
to know what the real meaning of
the word accuracy is, as used in
the great machine world, which
mverts raw steel into everything from au-
mobiles, tractors, threshing machines,
ywn to the finest instruments used in the
edical field.
Let us say that two crankshafts are deliv-
ed to the inspection department of a ma-
iine shop of a modern American factory.

o all appearances they are as near alike
i the proverbial two peas in a pod. Ordi-
iry standards of measurement reveal not
e slightest difference between the two
1afts. But when they come from the in-
rection department one is tagged “O. K.,”
e other is marked “Rejected.” The one,
rasuring up to the exacting standards of
irfection, is past on to form a part in the
1struction of an automobile or tractor—

other, varying from the first in degree
hardness that can be detected only by
nderfully accurate tests, or varyving in
kasurement a fraction of the thickness of
human hair, is scrapt—barred from ever
ing a useful part in this busy world of
airs, fit only for the scrap-heap.

WHY ACCURACY IS ESSENTIAL IN
MACHINERY.
Why all this accuracy? Why such rigid
andards of inspection? To produce a
actor, let us say, that will give maximum
:rvice, longest f;fe, freedom from break-
ge and delays. Almost any tractor will

By EARLE W. GAGE

How the Micrometer,
Snap Gage and Scler-
oscope Pave the Way

give fairly good service for a few months,
or a year. But the tractor that is built to
the highest standards will give the same sat-
isfactory service year after year. It costs
more to build these machines, but the time
has come when Americans are willing to

pay for the better-built machine. And an-

other advantage of accuracy in manufjctur- |

ing is that it effects standardization, which
enables owners of the machines to secure
new parts when needed that will accurately
replace the original parts of the machine.
Making parts to a standard does not mean
that all parts are made to a hair-breadth ex-
actness. One fact must first be recognized
—that perfection in the eyes of the scientist
is impossible. Take, for example, the piston
of a gasoline motor. The design requires
that this shall be of a certain diameter. The
cylinder, too, must have a certain bore, and
the dimensions of cylinder and piston shall
allow sufficient clcarance to permit the main-
tenance of an oil film between the two. But
to make the piston the exact dimension called
for is impossible, and to make a second pis-
ton exactly like the first is likewise impossi-
ble. Measure the two with a rule and they
show no difference. But that is far too
crude a method for even the roughest work-
man. Measure them with calipers—still no
difference; but even calipers, long recog-
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nized as the standard of the machine world,
are today far too crude for the careful ma-
chinist. Measure them with a micrometer
that shows differences to thousandths of an
inch; but even that is too crude for the sci-
entist. Even after the possibilities of the
most accurate measuring tools are exhausted
he will still insist that if more accurate
measurements were possible they would
show differences. So that machinists
and scientists both agree that, to make a
certain part like another, is and probably

always will remain an impossible attainment.

Every part may vary from the set size,
yet some vary more than others. Take, for
example, a stove lid. If you break one you
can get another to take its place. It may be
as much as an eighth or a quarter of an inch
larger or smaller, yet it serves all practical
purposes. To make stove lids within a thou-
sandth of an inch of a standard would be
more costly, and no useful purpose would
be served. But to permit an eighth of an
inch variation in the size of a piston would
be a serious error. The designer of a motor
knows that to permit too wide variations
from the standard results in a motor in
which the parts are poorly fitted, causing
excessive wear, vibration and strain, break-
age, undue oil and fuel consumption, and
other evils. Carrying the accuracy too far,
however, means striving for an end that is
practically unattainable as well as needless.
But in the design of such machines as trac-
tors and motor cars, accuracy is carried at
present to the farthest practicable limits,

(Continued on page 926
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This department will award the following monthly prizes:

The

useful, practical and oaloginal idea submitted to the

submitted a

rize of $5.
elaborate, an

First prize, $5.00;
Editors of this

v second prize, $3.00; third prize, $2.00. .

purpose of this department is to stimulate experimenters toward accompiiahing new things with old apparatus or old material, and for the most
department a monthly series of prizes will
is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00.
rough sketches are sufficient. We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate sheets.

be awarded. For the best idea
The article need not be very

FIRST PRIZE, $5.00

A HOME-MADE ELECTRIC HOT-
PLATE

Herewith is a diagram showing how I
made an electric hot-plate.
clement is composed of the metal from the
stays of a Spirella Corset. Three to four
of the stays work best on 110 volts alter-
nating current. The drawing is to scale, the
complete hot-plate measuring 8” x 8”. The
base of the apparatus is made of rigid as-
bestos shingles. They are easily cut to
shape with a hack saw. Any size holes ma
be made by using metal drills. At eac
corner of the base is placed a porcelain tube.
Thru the tube is a bolt which serves to hold
the sheet iron grid in place. The grid is
made from sheet iron by cutting slits in the
metal and bending these pieces at right
angles to the original sheet. This makes
a fine support for utensils. The heating
element is fastened to nails or rivets which
are forced thru holes in the asbestos base.
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What Pll More Useful Than an Electric “Hot

late’”’? Here’s How to Make One.

(]omplete the job with flexible cord and
plug.
Contributed by W. W. MONTANO.

BUILDING ELECTRO-MAGNETS

The magnet core is best made of soft
wrought iron or mild machine steel. The
outside diameter of the coil should rarely
| e greater than three times the diameter of
the core; in other words, the depth of the
coil should be approximately equivalent to
the diameter of the iron core. Enameled
magnet wire gives the most turns in a given
space, single silk-covered wire the next
highest number, and double silk next.

SECOND PRIZE, $3.00

MYSTIC-COLORED SHADOW
' STAR

By means of an interesting experiment

The heating it is possible to show that, in certain circum- and drop them at the command of

stances, @ colored shadow can be obtained

Arrangement of the Apparatus for Producing the
Mystic-Colored Shadow Star—an Unusual Ex-
periment.

from an opaque object. In the first place
prepare a box formed of two sheets of glass
(one red and the other green) and two
pieces of black pasteboard. The sides of
the box should be rather taller than they
are wide and neither a top nor a bottom is
required. Where there is any difficulty in
getting colored glass plain sheets can be
painted with the varnish dyes so widely sold
for treating hats, etc. In this way very
good colored glass can be prepared in any
shade. The box might be of any convenient
size; a good measurement for the sides
would be about twelve inches wide by fif-
teen inches high. Now, from another piece
of black pasteboard, cut out a shape similar
to that shown in the diagram. This, as will
be seen, is exactly half of an eight pointed
star. The shape is fixt with an adhesive
to a small flat piece of pasteboard so that
it is held in a vertical position.

Place the box on a sheet of white paper.
Then put a lighted candle on either side
near to the glass. Extinguish all other
lights in the room. Altho the rays of the
candles pass thru the colored glass the light
on the paper floor of the box is white.
This is owing to the fact that red and green
are complementary colors.

Put the shape into the box so that its
flat sides face the glass in the manner
shown in the diagram. At once a most
beautifully colored star shadow ap})ears on
the floor of the box. One half of this is

een and the other half red.

Contributed by S. LEONARD BASTIN.

e

THIRD PRIZE, $2.00

'
R

THE “MAGIC WAND”

Herewith is a sketch and description of a
“Magic Wand” that will lift light objects
the per-
former. But, mind you, this cannot change
pictures into real stuff.

A cardboard tube, electro-magnet, two
fountain pen flashlight batteries, and a
small push button are all that is reqnired.
The sketch is so simple that no explana-
tion is necessary for its construction. If
you have no electro-magnet a suitable one
can be made as detailed in the sketch.

The objects to be lifted must not be
heavy, and for cardboard boxes, etc., a
small piece of thin tin must be glued on
them so as to be attracted by the magnet.

Contributed by ‘

GILBERT HENDERSON.

o TALOEE st Buttom
W e o
Eectro-maget Battery . ”-

Core.,

: = Stopper
SN -
Contact- other ferminal ntnpen
of Magnet 15 ‘ﬂa.r/;hgﬂfm”é‘

» B4
Connected toCore |47 -

with No.26 c.c./ag. Wire

The Magic Wand Here Shown Can Be Built from
an Old Electro-Magnet and a Fountain Pen Flash-
ght Battery.

NOVEL TELEGRAPH LINE

In these expensive times, when Old Man
H.C.L. frowns with disfavor upon any at-
tempt to install a telegraph wire line, the

X

Lightrr
s

=

Telegraph Practise Sets Can Be Operated Nicely
on Household Lighting Circuits if the Main Switch

Is Opened.

following wrinkle may prove of use to the
“Bugs” who have more brains than money:

Arrange two telegraph or buzzer sets as
shown. Then disconnect the house wiring
from the lighting circuit by opening the en-
trance switch or unscrewing the fuse plugs,
in the “cut-out.” Then you can attach one|
of the sets to any socket in the house, at-
tach the other set to any other socket in
the house, and “get to work!” Practise will
have to be confined to the daylight hours,

Star Cut from Cardboard, to Be Mounted in the when the lights are not wanted.

Center of the Box Shown in the Figure Above.
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Contributed by THOS. C. McCVEAGH.
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Some Fascinating Experiments in Chemistry

How to Make a Witches’ Cauldron
Get a tin pie-plate and place it in the

aiddle of the floor on top of half a dozen
pools placed under the edge at equal dis-

g

LSS

By O. IVAN LEE

scissors, Iy;pu may even essay dancing figures
or something equally artistic. Do not make
them too large—an inch and a half in
height is about right. Now wipe the fruit
with a cloth moistened in a little alcohol,
and shellac the cut-out figures
firmly and smoothly on the
apples, favoring the sides which
you think will get the most light.
Some care will have to be ex-
ercised so as not to break the
apples from their stems. When
the paper figures are quite dry

rrangement for Safw as Well as for
“Witches' Cauldron.’

.Eﬂect in
inces. Pour sand or gravel on the pie-
late until about half full, smooth it over
pmewhat, and in the middle set the top of
n empty baking-powder or cocoa can like
little well. Stick a lot of stones and
bbles in the sand and place some bigger
ones on the floor around the rim of the
e-tin in order to hide it.
Now pour some wood alcohol into the
tle tin cup an inch below the top, stir
about a teaspoonful of boracic or
ric acid (You'll find this powder in the
dicine chest). Also add half a teaspoon-
1 of salt to the mixture. Have everyone
ated on the floor around the cauldron,
{1t out all the lights
nd light the alcohol £
s you would do a Z
fmp or gas light.
Jon’t be afraid, be-
ause alcohol never
xplodes in an open
ish; but don't for-
et that the fire is
ery hot. The flames
rill leap up several .
iches and will be colored a beautiful apple
reen and bright yellow. The light will
1ake all your friends look so ghastly that
ou will scarcely know them. It it just the
ring for Hallowe'en and ghost stories.
‘here is no smell and only a very little
thite smoke which is quite harmless, so
1at the cauldron may be burned indoors
rithout objectionable fumes. For con-
enience, however, it may be found advis-
ble to erect the whole arrangement on a
iece of sheet metal or even a board. One
1ing must be remembered very carefully,
10: Never pour any alcohol into the cup
thile the fire is burning.

How to Print Pictures on Apples,
Tomatoes or Pumpkins,

" If possible, select apples growing on the
tee and of a variety which is known to
e colored (yellow or red) when ripe. Pick
ut a dozen or so which are easily reached
nd have developed to full or nearly full
jze. They must, however, be green, or
ptter, just beginning to show a tinge of
plor. See that they are smooth and firm,
ree from worm-holes, and firmly attached
y the stem.

Now get some glazed black paper or
ome of that black paper which comes
round camera plates and films, and cut out
ny silhouette figures which suit lyour fancy
uch as a swastika sign, initial letters, etc.
f you are ambitious and clever with the

and show no signs of peeling at
any point, go over them once
with a light coat of shellac.
This will effectually prevent dew or rain
soaking the paper off. Little remains but
“watchful waiting.” Inspect your “prints”
every day, repairing any curling which may
occur. hen the fruit has attained a de-
cided color, pick and soak a few minutes
in cold water, sponging off any shellac re-
maining with a little alcohol. You will
find a sharp impression of your paper cut
out in green on a yellow or red background
as the case may be, the contrast being very
striking.

Using the

How to Write Your Autograph on Your Fruit—Then You Will Know It.

A Liquid Which Will Dissolve Cotton,
Paper or Linen

From the druggist or electrician, get
three ounces of some of those beautiful
blue crystals called Blue Vitriol or Blue
Stone. A more correct name is copper
sulfate. Dissolve them in about a quart of
cold water in a glass jar or vessel—a two
quart fruit jar is convenient. Stir with a
clean stick from time to time. It may take
quite a while, even overnight, before the
crystals are all gone, especially if they are
large. Meanwhile, in a pint fruit jar, dis-
solve an ounce of soda lye or potash lye
(the kind used for making soap), stirring
with another clean stick, and afterwards
screw the cover on until the blue solution
is ready. Then slowly pour the lye solu-
tion into the copper solution, stirring all
the while with a stick. A very pretty
cloudy light blue substance will immet})iately
be formed and after the lye is all in, will
show a tendency gradually to settle down
to the bottom of the jar. Enough lye
should be added so that no copper sulfate
is left to make a more or less clear blue
solution above the blue substance.

Now comes a time when you will need
the patience of a real chemist.
When the blue compound has
settled as far as it will go, take
off the water above it, either by dipping it
off very carefully with a small glass or
porcelain cup or better by using a siphon.
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Blue Material -+

(It is not advisable to try to pour it off.)
For this you need only a rubber tube about
eighteen inches long. Fill it completely
with water, pinch both ends, slip one end
into the water in the jar, keep the other
below the level of the bottom of the jar,
draining into the sink. When you release
your fingers, you'll be surprised how easily
the water runs up hill and down again.
Don't kink the tube; keep the inside end
under water, keep the lower (outside) end
below the water level. Get off as much
water as you can without disturbing the
blue sediment, fill the jar with pure water
and stir everything up again with the stick.
When the blue precipitate has gone to the
bottom again, drain off the top water as
before, add more fresh water, stir and let
settle. Repeat this washing process ten
times after you can no longer taste anything
in the water above the blue stuff.

Finally, after draining off the water for
the last time, add ammonia water* to the
blue residue little by little, stirring this
time with a long piece of glass It will
slowly dissolve the blue mud and make a
beautiful deep saffire blue solution.

Pour off the deep blue liquid resulting and
hold a piece of cot-
ton in it. In a very
short time the cot-
ton in the liquid will
melt like snow and
disappear complete-
ly. Now try a piece
of unglazed paper.
It will dissolve like
sugar in hot coffee.
After this, try a
piece of linen from
an old handkerchief
. or napkin. Presto!
and it is gone! But if you put a piece of
wool or silk in this wonderful solution,
nothing happens, because they are of animat
origin and very different chemically from
the cotton, paper and linen of the vegetable
kingdom.

. "Household ammonia will do nicely, provided
it is pure and clear and hasn’t any soap, etc. in
it. Anything of this kind can be detected by
letting a spoonful of ammonia evaporate in a
saucer near the stove. Pure ammonia solution
will disappear and leave nothing behind.

water —F

siphon

Siphonin%o
Used in Dissolving Cotton and Linen.
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The Nauen Radi‘o‘ Station

N a recent article describing the great
Nauen wireless installation, a German
journalist says: “Lessing has asserted
that to him it seems the greatest of wonders
that true wonders become everyday affairs
to us and that they have to become such.”

Nauen, he says, was once a wonder; now
it is a telegraph station. It communicates
with the other great stations of the world
and is now in public service, undertaking to
telegraph or transmit messages in the order
in which they are received. Its construc-
tion dates back to 1906, when the original
building with an experimental outfit was
erected, and it is said that in those days
the ear drums of the operators suffered
more than did the ether on account of the
piercing noise produced at each make and
break of the key.

At present it is claimed that the great
building no longer covers anything experi-
mental. It no longer shelters a laboratory,
but covers a perfected apparatus for pro-
ducing ether waves.

The president of the German republic
sent out a wireless message, directed “An
Alle,” which means “to all.” Two hours
past and answers came in from all over
the world—Rio de Janiero, Pekin, Shang-

hai, Santiago in Chili, Java and from any

number of nearer stations.

The question is then asked by the writer:
“Is that a wonder?” and he illuminatingly
adds that for Nauen it is no wonder, for
such is only its daily work.

Nauen has to take care of 10,000 wireless
messages monthly.

The great Nauen station was officially
dedicated on September 29 in the presence
of a distinguished company of engineers
and government representatives, among
whom was Mr. Ellis Loring Dresel, United
States Commissioner to Berlin. The com-
pany present included members of the
American Commission as well as represent-
atives of several other countries and news-
paper reporters from American and Ger-
man journals.

The President of the German republic,
Ebert, who spoke at the official opening and
dedication of the Nauen station, highly
commended the builders of the station on
their skill and ingenuity. The design of
the plant involves some of the very latest
features in European radio developments.
The mast and aerial, which are used to
communicate with the Americas and which
have just been completed, are claimed to have
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a range of 12,000 miles and a transmission
speed of seventy-five words per minute.

A remarkable and interesting feat was
the official opening of radio communication
between Buenos Aires, South America,
which was inaugurated with the transmis-
sion of a message from the Nauen stamion,
addrest to President Irigoyen.

The three accompanying views of the
famous Nauen station gives some idea of
the magnitude of the high-power radio
apparatus in use. The upper left-hand view
shows the high frequency dynamos in the
transmission power room. It is interesting
to note how carefully and accurately all of
the apparatus is arranged—whether it be
condensers, inductances or the dynames
themselves. From the inlaid rubber-covered
floor to the panelled ceiling above, every-
thing is well taken care of both artistically
as well as mechanically and electrically-,
The rubber-covered floor is quite essentia
to safeguard station operatives from re
ceiving severe shocks when touching som
of the machinery which may be highl
charged. )

An excellent specimen of high tensior
wiring is that shown in the lower view
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science and Invention for Decembcer,

PR Eilvese Radio Station

HE - accompanying two photographs
show an interiof as well as an ex-
terior view of the powerful: German

idio station at Eilvese, near Hanover.
he exterior view shows the foot of the
eel mast which is arranged to rest with
5 triangular point on a gigantic insulator.
1 most of the stations having an aerial
ast constructed on this principle, the steel
st itself is used as part of the antenne,
ich is permissible as will be seen by
fact that it is insulated from the ground,
ing to its peculiar construction as just
plained.
ractically all large stations such as this
e, use a ground in the form of a counter-
ise, which comprises a series of copper
res, connected like the spokes of a wheel,
ectly under the aerial and covering a
ilar area of ground. These wires are
connected together at the center, which
{ usually at a point directly under the
lio station building, and which central
nection is used as a ground .terminal.
wires are invariably buried a foot or

e
ro in the ground and care is taken to se-

"Goldschmidt.

1920

cure damp soil and if dry, it is soaked with
water daily.

The interior station view is an interesting
one as it shows the remarkable care with
which the machines have been arranged—
the gencrators shown are radio frequenc;
alternators of the type devised by Prof.
The Goldschmidt alternator
has met with great respect on the part of
radio experts in EuroPe, but it has given
way to a much simpler and more easily
built machine known as the Alexanderson
alternator in this country.

The difficulties met with in operating the
Goldschmidt alternator, which produces a
very high frequency current of 50,000 cycles
per second or more, are principally the
very high speed at which it is operated—and
particularly the extremely small clearance
between the rotor and the stator, which
means that the rotor has to be very ac-
curately mounted and balanced on its shaft
so as not to hit the field and destroy or
injure the machine as it rotates. The
American naval experts at the Tuckerton,
N. J., station during the war, found that
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it was quite difficult to keep the machine in
perfect tune, owing to slight yet readily per-
ceptible changes in the speed, and the cor-
responding changes required in the tuning
condensers and other apparatus with which
the Goldschmidt alternator is equipt.

The Goldschmidt machine as it was built
in the German factory is a very fine piece
of workmanship. In fact, it was said at
the time when the first machines were
turned out, that they marked a new exacti-
tude in machine construction. The clear-
ance between the rotor and the stator was
so slight that a piece of ordinary writing-
paper could just be placed between the ro-
tating and fixed members.

Some idea of the ingenuity and skill ex-
ercised in building one of these machines
can be imagined. when it is realized that
the rotating member weighs several tons,
and rotates at several thousand revolutions
per . minute. A good illustration is to
imagine a machine almost as intricate as a
fine watch, with its rotating parts magnified
10,000 times in mass.

Secretary BaKer’s Son a Radico Enthusiast

The accompanying photograph shows

ick Baker, only son of Secretary of War it is possible to procure a vacuum tube for

id Mrs. Baker. with
s radio - equipt bi-
‘cle.

Master Baker has a
.dio outfit placed on
s “bike,” and while
ding about Wash-
gton he receives
essages from Ar-
ngton and other
idio stations. He re-
ntly stated that he
tends rigging up a
ansmitting set so
at he can communi-
ite with his home
hile riding about
wn.

'Automobile and bi-
cle radio stations
1ve slowly but surely
)yme more to the
lont in the past few
tars than was ever
lought possible by
le early workers in
diotelegraphy,
hich is due of course
v the greatly im-
roved detail in the
»paratus, and partic- -
larly to the rapid
rides made in the

development of the vacuum tube. Today

Youthful Son of Secretary of War Baker, With His Bicycle Radio Set.

Vrow americanradiohistorv com

having a pedigree as long as your arm, and
special compact radio sets, either
transmitting or receiv-
ing, there are avail-
able vacuum tubes as
small as one-half inch
in diameter by one
and one-quarter inch
in length.

Some few years ago
radio experimenters
endeavored to put
transmitting sets on
their bicycles or auto-
mobiles, but they had
to make arrangements
for carting along a
formidable and
weighty pack of in-
struments, including
at least one-half dozen
heavy dry cells and a
spark coil giving at
least a one-inch spark,
besidcs condensers,
helices and other ap-
paratus, which all had
to be designed of suf-
ficient size to give a
good spacing between
the turns in order to
withstand the high
voltage employed.

11 this is now
happily changed.
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New Precision Condenser and

-
'

New Precision Wavemeter Designed for the

Engineers Who Desire the Highest Accuracy in l(akin*
Mecasurements.

length, Inductance and Frequenc
Comprises a Very Accurate Plate Condenser as
and a Thermo-galvanometer, No Buszers or O
Included in the Circuits;
Minimum of Leads and

Negligibly Small.

Thus Providing an

ONDENSERS used as standards
and for precision measurements
must have many features not usu-
ally found in ordinary laboratory
condensers. For variable stand-
ards it is essential that the plates be suf-
ficiently rigid and well spaced so that
handling of the condenser will not cause
a change in capacitance. It is not alone
sufficient that the power factor bé low but
it is also important that the dielectric
losses be substantially constant through-
out the entire range of the condenser.
The precision condenser is not intended
for use as an ordinary laboratory experi-
mental condenser, but rather for those
places where precision is essential. In its
design the mechanical as well as the elec-
trical features have received special at-

tention. There are two sets of substantial
semi-circular aluminum plates with wide
spacing. The steel shaft runs in brass

cone bearings, which are positively locked
in position. After assembly of the entire
condenser the shaft is rotated for several
hours to ingure its perfect alignment and
the wearing in of the bearings.

The rotary plates are turned by a worm
and gear, thus permitting fine control.
The worm is held by spring tension in
position against the gear to prevent back-
lash due to wear. This is the same method
used in accurate dividing engines. The
rotation test referred to above includes the
worm and gear so that they are well worn
into place before the condenser is ac-
cepte Attached to the main shaft is a
scale, 180 degrees of which are divided
into twenty-five equal parts. To the worm
shaft is attached a second scale the cir-
cumference of which is divided into 100
equal parts. Since one complete turn of
the worm shaft moves the main scale
through one division, the position of the
rotary plates may be read directly to one
part in 2500. As the divisions on the sub-
scale are placed 1/16 inch apart it is pos-
sible to estimate easily to fifths.

Since there is only a small amount of
solid dielectric used in the entire condenser,
and since this dielectric is carefully se-
lected, and is all placed in a weak electro-

Permitting Their Resistance to be Made
Range Is 75 to 24,

- Wavemeter

Use of Students and
Various Wave-
his Wavemeter
Well as an Inductance
ther Paraphernalia are
Instrument Having a

Precision Condenser.

000 Meters.

static field, the power factor is very low,
being approximately .01 per cent. at a
capacitance of 1500 micromicrofarads. As
the dielectric is not in the direct field of
the rotary plates it is not influenced by
their position. Thus the dielectric losses
remain nearly constant throughout the en-
tire range of the condenser. This is a
particularly valuable feature in measure-
ment of the properties of dielectrics. It
permits the assumption that the condenser
is equivalent to two parallel condensers,
one of which is fixed and has all the losses
and the other variable and has no losses.
This condenser is adapted for use with po-
tentials up to 1000 volts. With each con-
denser is a calibration table giving the cali-
bration with an accuracy of .01 per cent.
for twenty-six points.

Articles to Appear -
in December Issue
of “Radio News”’

The Eiffel Tower Radio Station
. By a French Radio Engineer
A Three Tube Combination Radio-
phone Transmitter and Receiver
. By Robert E. Lacault
Pocket Radio Receives Time Signals
How We Camec to Have a V. T.
Transmitter on the U.S. S. Princess
Matoika
By Chief Operator Daggett
An Amateur Trans-Occanic Feat as
Reported by Pierre H. Boucheron
A Practical Receiver
By Volney G. Mathison

A Christmas Presentation
By Erald A. Schivo

Radio Work, and Particularly for High Class Receivin,

Various Radio Measurements.

Graduated Dials of the Highest Accuracy, and the Slightest Move-

ments of the Rotary Plates can be Effected by Means of the

Wheel and Gear Shown, the Worm Being Turned by the Insulated
Handle Shown at the Extreme Right.

The case is of polished mahogany and is
lined with a copper shicld grounded to the
rotary plates. A I4-inch aluminum plate
finished in a permanent crystalline black
forms the condenser top. Other metal parts
are finished in polished nickel. The top is
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View Above Shows the Fine Workmanship on New American Built

This Condenser is Suitable for All Kinds of
Sets and

It is Provided With Two Finely

Worm

fitted with a carrying handle. In order
that the condenser may be kept free from
dust the two scales are read through glass
windows set into the hluminum top. A
hard rubber rotating handle extends into
the box and engages the worm shaft.

Remarkably Accurate Wavemeter

Similar in general design to the Precision
Condenser is the new Precision Wavemeter
here illustrated. Accuracy and permanence
of calibration are cardinal feaures of this
instrument. To insure this accuracy under
all conditions no extra circuits such as a
buzzer or detector are incorporated in the
wavemeter. There is but one circuit, the
calibrated oscillating circuit, which consists
of a condenser, inductance, and thermo-
galvanometer. Such an arrangement re-
quires a minimum of leads and permits
their resistance to be made negligibly
small.

The condenser is the precision condenser
previously described, with a capacitance of
1500 micromicrofarads. The low losses of
this condenser permit the obtaining of a
very sharp resonance point. The scale ar-
rangement, consisting of a primary scale
and a sub-scale, is the same as used on the
precision condenser. This arrangement
permits a direct reading of capacitance to
one part in 2500. en measuring the
wave-length of a vacuum tube or other un-
damped oscillating circuit, it is possible to
determine the resonance point to better than
one-half a division on the sub-scale which
is equivalent in wave-length to one part
in 10.000.

The inductance coils are wound with
stranded wire with the separate strands
insulated from each other. Five coils are
furnished covering a range of from seventy-
five meters to 24,000 meters with a good
overlap between coils.

Resonance is indicated by means of a
Weston thermo-galvanometer mounted in
the top of the condenser case.

Wave-length data is furnished for
twenty-four points with each of the five
coils. Capacitance data is furnished for
twenty-six points on the condenser.
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Trénsmitting’ Photographs By Radio

By PIERRE H. BOUCHERON

Italian and German radio engineers who
are hampered more or less by stringent
radio laws should be so far ahead in
that branch of radio devoted to the
transmission of illustrations by means of
radio waves than we Americans who are
blest with more generous and certainly
broader radio laws and regulations.
Paradoxical as it may seem, our apparent
lack of interest .is probably due to these
hetter laws of ours whith¥aPe so broad in
comparison to those of European countries
hat we are indolently laying back, as it
were, imbued with the spirit o? laissez faire.
We may say to ourselves, “Let others look
Ln’to the matter; we have our hands full
t present with VT transmission of both
fpeech and telegraphic signals; we are not

IT is a curious fact that English, French,

eady for radio photography; when the
ime comes we shall look into the matter.”
“This philosophy. if so it be, and if the
riter is right in assuming it to be the
F’resent state of mind of our radio research

Fhls Diagram Shows Some of the Interesting Detalis of the Marti

his Diagram Shows the ‘‘Receiving’’ as Well

hich a Styius Passes, as Seen,
Are Caused to Act Upon a Sensitive Electro-Magnetic Shutter Arrangement, In Such a Manner That the Picture ls Re-

ot by Dot, so as to Ccuse Light and Dark Shades to be Imprest Upon a Sensitive Photographic Film in the Identical Order

-ined Metal Plate or Cylinder Over
lecelved, The
sonstructed,

nen, would seem to be decidedly an unhappy
ne. hile we are thus browsing on the
iillside of this branch of radio, our Euro-
)ean contemporaries are making such rapid
trides that some fine day in the near future
ve shall find ourselves in the proverbial
Ole of the hare whose cocksureness over
lis adversary, the turtle, caused his defeat
a the matter of a simple race which he
puld easily have won had he been less sure
f himself.

+ These remarks are not idle jesting. There
$ hardly a foreign technical paper reach-
hg this country which does not mention
pme new development or some new appli-
nce slowly but surely paving the way to
iltimately successful and commercially prac-
ical radio photography. Let us, therefore,
e on our guard, as there are today several
oreign experimenters systematically per-
ecting some already excellent methods

expanses of water. Naturally enough, we
think of the submarine cable, but here we
are met with still greater undesirable ca-
pacity effects. It is said of the cable that
the electrostatic capacity of one mile of its
length is equal to the capacity of 20 miles
of overhead wire. This large capacity effect
of the cable yetards the transmitted impulses

A General Exposition
of the Problems In-
volved and How
Some of Them
Are Solved in

A ‘of energy to such an extent as to consider-

the Martin ably rh“ g operating speed. Thusi‘tell‘epho-
. S . - tographic- distanee experiments-with-the ca-
System &< Hle ave so- much'reduced @s to be unworthy

. I . . of serious efforts in that direction.
which, tho still in the laboratory, give greats With what has been previously said, and
promise of emerging into the commereial jydging from present indications, it is both
field, particularly that having to do with timely and logical that attention should be
glein stran.§ference of mterngtxonal news: dirgcted 3? ﬂ‘S.hemP'OY“f'ent of radio as a
. " medium ~for the transference of ener

THE WIRE METHOD. .. needed to transmit impulses corres ondi%
- Many of us, when the subject of radid fo the black-and-white variety of shadings
photography is mentioned, naturally enough of a photograph or other illustration. Since
will ask what has been done in the matter great distances would seem to be the goal
of first developing the land wire system of toward which telephotography would strive
telephotography. The statement may be in order to become useful and practical,

as the “Trammlaln " Apparatus. The

he

of Their Original Transmission.

made that until such time as this system
is a practical one in the sense that wire
telegraphy and telephony are, there is no
advantage to be gained by trying to apply
the method to the less concrete and certainly
more elusive Hertzian waves when so lit-
tle is known about the early wire system.
This may be answered in the following
manner : -

In the present methods of quick and cer-
tain mail deliveries accomplisht by fast
transcontinental trains and by still faster
airplanes, there can be no great advantage
in devising a somewhat sluggish system of
telephotography applicable for short dis-
tances only. he use of long wires, on
the other hand, those of 1,000 miles or more,
involves the undesirable encountering of ca-
pacity and inductive effects. The exchange
of illustrations, therefore, is more needed
between distant nations separated by great
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uccessive Impuises Are

%1
%

System for Tunsmlttlgg Photographs, Drawings, or Script by Radlo.
o

tograph Is F‘repared n the Form of a Cross
ransmitted by Radio Waves and When

an accurate and dependable radio method
should turn out to be much more economical
and speedier than telephotographty as ap-
olied to regular land lines and cables.
From the above it must not be inferred
that the transmission of photographs thru
the medium of electrical conductors is not
a practicable thing. During the past few
years, and particularly before the great war,
excellent results were obtained by wire over
distances slightly exceeding 400 miles and
by submarine cables, such as the one con-
necting London and Paris. In these experi-
ments speed reduction on account of line
capacity was greatly overcome by the use
of special aﬁparatus: but, after all, it is
a question whether ultimate results warrant
further research with line systems when
radio offers considerably better inducements.
Thus we proceed to radio photography.
(Continued on page 932)
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Dark

the

Our Amateur Laboratory Contest is, open to all readers, whether subscribers or not.
of the apparatus. To increase the interest of this department we make it a rule not to publish photos-of a;
pay $5.00 each month for the best photo or photos and $2.

hotos

) Weferred to light-toned ones. We
itor, ¢

ith the Amateurs” Dept.

The r
ratus unaccompanied

to cach “Honorable Mention.”

otos ure. judged for -best arrangement and efficienc
that of the owner
Addres

-

-~ - -

“Amateur Electrical Laboratory” Contest
This Month'’s 35.60 Prize Wii:s'ner—Gilbert Carter

THE three accompanying photographs are views of my
electrical and chemical “lab,” my workshop and my
radio apparatus which I desire to put into the con-
test. The chemical cabinet contains about one hundred and
fifty chemicals, including acids, salts and reagents, many of

in compounding photographic formulza.
apparatus consists of the usual flasks,
o a desiccator, Liebig condenser, copper
:n, wash bottles, crucibles, a horn pan
latform balance with metric weigh s up

apparatus comprises a Toepler-Holtz
ith accessories, which is run by a small
»wn in one of the photos. I also have
a 110-volt D.C. generator, several
small motors and generators, in-
duction coils, an Oudin coil and
other odds and ends of every de-
scription. I perform many phys-

ical and chemical experiments, in-
cluding simple chemical analysis.
One photo shows a corner of

my workshop, containing a small
lathe and grinder with counter-
shaft. I have a small D.C. gen-
erator (not shown), which is also
belted from the countershgft. I

use this lathe mostly for woodturning and polishn.

I have spent many enjoyable hours in my laboratory and
workshop with the help of the SCIENCE AND INVENTION maga-
zine, and the usual text books.—Gilbert Carter, Box 330,
New Hartford, Conn.

Honorable Mention—Raymond McCormick, $2.00 Prize

“labs;” also my “study” at my home in Lincoln, Ne-

braska. At present my chemical “lab” is of the great-
est interest, as I have recently performed some exciting
experiménts—you know, explosions, etc.

I have a good variety of chemicals and apparatus, including
some balances which are accurate to a fraction of a grain, also
a microscope, which comes in handy in analytical work.

My electrical “lab” boasts of a complete receiving outfit,
with which I can catch Arlington, Key West and other equally
large stations.

THE photos herewith show my chemical and electric

By getting “wireless time” I am able to keep all of the clocks in
house correct. A Brandes 2000-ohm head set, a Murdock vari
condenser, a fixt condenser which I constructed myself, and a
meter loose coupler receiving transformer make up my receiving ot

I also have a small sending outfit.

Some of my other junk con:

buzzers, bells, electro-magnets, a telephone receiver and transmi
batteries, many sizes of wire, part of an automobile ignition system
graph key and sounder, a couple of spark coils, an electric fan and «
favorites with “bugs” like myself. —Raymond McCormick, 1238 “I

coln, Nebraska.
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- What to Invent

ECEXNT accounts of the great loss
of life in hotel fires remind us that
more and better protection should
be given guests stopping at up-to-
date hostelries, and proper safe-

1ards for use in case of sudden danger
ould be provided. While the law requires
| public buildings to maintain fire escapes
d to display notices or red instruction
s and hghts in the hallways leading to
c exits yet on close observation it will
seen that the system now in use is far
>m safe and satisfactory.
I have in mind several prominent hotels
the most modern type boasting of their
e-proof construction, but such protection
provided is only good so far as it can
used properly and quickly in case of
gent need.
How many travelers ever give passing
tice to the location and operation of fire
-apes upon renting their rooms? I believe
s safe to say not one in a hundred knows
w to get.out in case of fire, because they
ly think of such catastrophes when the
:at danger knocks on their own door, at
ich time they usually lose control of
mselves and many perish, if the fire is
a serious nature.
‘or this reason, if for no other, an im-
wement in fire protection for hotels is
atly needed. An improvement or device
think for the thoughtless could be used
h great saving in life and property.
n each room, secured to the wall in plain
w, should be established a small Electric
¢ Guide operated from the office down-
irs to warn the guests of fire individually
| to give them easily understood direc-
1s how to save themselves, which way
go, where to go, how to get out and
°n to go!
he mechanical construction of this device

By JAY G. HOBSON

details of escape. Travelers learning of the
hotels with such thoughtful protection for

Mr. Hobson Here
Illustrates and De-
scribes in the Ac-
companying Dis-
course, a Most
Invaluable Improve-
ment in Our Hotel
Service, Especially
When It Comes to
Conflagrations. Any-
one ho Has Ever
Been Caught in a
Hotel Fire Will Ap-
reciate the Fact
hat We Really Need
Something Better
Than the Present
System. Mr. Hobson
Suggests an Electric
Fire  Alarm Signal
and Bell to be Placed
in Each Room, So
That by Turning a
Single Switch at the
Clerk’s Desk, All of
the Signs Will Light
Up and the Bells
Start Ringing. The
Signs Iudicate in
Which Direction the
Guest Should Turn
to Locate the Near-
est Fire-Escape.

themselves and families would prefer to
patronize this kind, even tho such installa-
tion might necessitate slightly higher rates
of accommodation than hotels without it.

Automatic Phonograph Winder

If you own a man-wound phonograph,
you will readily appreciate the significance

N

7

COIL PASSAGE TO
COOL SMOKE AND N
TRAX NICOTINE 1!

For Those Who Smoke, the
Present Suggestion for an
Improved igarette and
Cigar Holder Will be of In-
It is Well Known
That Lip Cancer Has Often
Been Caused by the Hot
Cigar Holder or Pipe Stem
Held in the Mouth, and

Not Only is This Objection
{ Overcome in Mr. Hobson’s
Suggestion Shown in the
Accompa}:_{ing Illustration,
v but He Has Also_ Provided
oY a Nicotine Trap, Which to
s Function Properly Should
; be Cleaned horoly and
- Frequently of Course. Cer-
] tain It is That There is a

terest.

CIGARETIE

A Small Fortune Awaiting the
Man Who Will Invent Some-
thing Real New and Thoroly
Efficient in the Line of
Smokers’ Supplies.

i1d be simple and the device itself could
easily manufactured. The Fire Guide
d be made of an oblong metal box with
nall red light and a bell enclosed, and
front part of the box would be of glass,
1 words of direction and instruction
ted thereon.
‘ires from each guide box would con-
to the control board downstairs in the
y. In case of danger the operator
ws on the master switch which im-
iately lights all the red lights in each
e box and rings the warning bells. The
ts, of course, are awakened gently by
persistent, yet not exciting alarm, and
the direction on the illuminated guide
which is plainly visible.
aving the instructions directly before
. while dressing, enables the mind to
> the facts firmly and thereby remember

and importance of this suggestion for an
improvement to utilize the metal lid sup-
port of the modern phonograph to wind
the spring automatically, as you raise and
lower the lid after playing.

When a person stops to consider the
enormous amount of cranking required to
obtain pleasant music from the machine
that talks, it will be seen the cranking is
more in evidence than the music. The
spring of the machine must be wound suffi-
ciently each time to run the record around
against the needle fast enough to repro-
duce the music record on the disc.

My idea is simply this: to do away with
the unsightly crank altogether, and in place
of it, to arrange the metal cover support
so as to wind the spring half way as the lid
is raised, to change the records, and then
to wind it completely when the cover is
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lowered. This construction would not be
complicated, as a proper placing of gears

connected to the phonograph spring and the
metal cover support would so enlarge the
ratio that the distance required for the
cover support to travel would only be of
such length as the present machine lid
travels when raised and lowered.

The illustration will make my idea
clearer. Undoubtedly an improvement of
this class would meet with instant favor
both with the manufacturer and the phono-
graph public, because of its convenient and
novel features.

<% Improved Cigarette Holder

Anatomists maintain that the harmful
effects of cigarette smoking come from in-
haling the hot smoke containing nicotine in

(Continued on page 912)

Why Not Make the Phonograph Lid in Its Ris-

ing and Fallin‘vuotion. Performed After Plging

Each Record, Wind Up the Spring Motor Driv-
ing the Turn-Table?


www.americanradiohistory.com

Pipe Mirror.

(No. 1,349,276. Issued to Harry J.
ays.)

Here is a clever adjustment to a

pipe so that the smoker has abso-

lute_mental control of the smoking
condition of the tobacco, In the
daytime, he is able to do this by
watching the ke, but is denied
this pleasure at night. The in-
ventor, therefore, has placed a
guard on the pipe, the surface of
which is properly mirrored and so
arranged that the glow of the burn.
ing tobacco will be conveyed to_the
eye of the user. At the same time,
this guard prevents the wind from
affecting the proper burning of the
tob when biling or sail-
ing a boat.

Foot Warmer.
(No. 1,348,506. Issued to Jose A.
Mata.

There are several new improve-
ments in this foot warmer, which is
rovided primarily to be used in
ed. It ists of a reflector or
shade so adapted to reflect heat rays
coming from the lamp and at the
same time protects bed clothing from
coming in direct contact with the

heated lamp, preventing in this way
pont: bustion of the bed

clothing. A pull-chain socket for
the lamp is employed, the pull of
which is connected to a sort ©
_pedal so that the person lying in
{::d can, b{ pressing on the pedal,
automatically turn the lamp on or
off and thus regulate the heat com-
ing from same.

Vaccine Injector.

(No. 1,347,622, Issued to Arthur
E. Deinin er.) |

This invention will make it much
easier to vaccinate many head of
stock without necessitating the re-
loading of the instrument after each
injection. It consists of a maga-
zine wherein lie a plurality of vac-
cine tablets. en the spring
lunger is pulled backward one tab-
et automatically drops into the
ejector. Upon_ pulling the trigger
after the needle has been pusht

under the animal’s skin, a tablet is
automatically shot into the proper
position, n the handle of this
vaccine injector a space is provided
wherein a number of bottles of vac-
cine tablets may be kept. The in-
stant that the magazine is empty an
automatic device prevents resetting
of the trigger, and the operator then
knows that t.ﬁe pistol is empty and
needs reloading.

Combination Salt and Pepper

Shaker.
(No. l,349.795.v Issued to Otto M.

This is an_improved combination
shaker whereby it is not necessary
to close one or the other of the
apertures in order to allow the salt
and pepper to be shaken out. In
the head of the shaker are a num-
ber of baffle plates directed down-
ward_to the openings so as to form
a grid wall. When the shaker is
ﬁﬁt toward one side, the vanes there
allow the salt, for instance, to flow
out freely, but the baffle plates in
the adjacent compartment will be

inclined upwardly thereby prevent-
ing the flow of Reppcr. he cap is
detachable, so that the shaker can
be filled, and ample provision has
been made to prevent a mixture of
the internal contents.

Self-Protecting Condenser.

(No. 1,350,010. Issued to William
X Dubilier.)

This -patent, issued to the well-
known inventor, resides in a con-
denser of such construction that
upon subjection to an abnormal
electrical condition or pressure, it

f protects itself after puncture. he

arrangement of the plates and di-
clectrics are the same as in the
ordinary condenser, except that the

®

tinfoil is preferably in intimate con-
tact with mica sheets and held there
by insulating wax or some adhesive,
he tinfoil has a thickness of about
.00025 of an inch and the interven-
ing mica sheet is about 3 mils in
thickness. When the mica becomes
punctured by an abnormal voltage
stress, it causes a flow of current
between two adjacent tinfoil sheets.
The heat produced is sufficient to
cause this tinfoil to melt or vapor-
ize for a considerable margin around
the aperture until a condition is
reached which prevents the passage
of electrical energy .thru the aper-
ture because of too large a distance
between the two tinfoil plates.

Automatic Dam Gate.

(No. 1,344,043. 1Issued to Joel De
3 itt Justin.)

In this invention the patentee

uses the water head pressure to

automatically operate the dam gates

in a simple yet ingenious manner,
and he makes the device adaptable
to every kind of gate dam. The
method of operation is quite simple.
A valve is employed which moves

up and down in a sleeve and the
projection of which either causes
the water to operate directly on a
mechanism to open the gate or
closes a water port, allowing the
gate in that way to close itself
whenever the head has again been
reduced to a proper level. Due to
the counterweights on this valve,
the device can be set for any pre-
determined waterhead or pressure,
and when once set requires no fur-
ther attention.

Current Motor.

(No. 1,346,285. Issued to Thomas
H. Walker.

Here is a rather clever device
which can be used wherever there
is a_ flow of water and it is de-
sirable to pump the same to any
great distance. The motor is so
aranged that a
buckets fall

series of paddle-
into

downward the

water where, due to the current,
they are caused to rotate and at
the same time automatically fil
with water. Rising upward, the
are lifted by a circular track whic
rises from the river or stream.
Upon reaching their highest point
an automatic trip opens the water
outlet and allows the water from
the paddle-bucket to flow through a
trough, whence it is conveyed to
the distant point by means of suit-
able piping arrangements.

Electric Darning Ball.
(No. 1,349,979, Issued to Lucinda
Ritter.

This is a
rather clever
im p rovement
on grand-
mother’s darn-
ing ball with
the modern
scientific touch
to it. It con-
sists of a tul
flash light ca
the glass len
which is concar
that when the
ject to be d:
is stretched a
the end of the
ing, a space wi
provided for
ready passage
the needle.
light from the
shining thru th
ticle materially
cilitates the da:
operation.

Detection of Low Frequency
Impulses.

when a submarine is in or ncar the
vicinity. The speed of the metor-
driven commutator is then fegu-
lated by a field rheostat, which is
adjusted to the motor thru a reduc-
ing gear which shifts the resistance
of the rheostat slowly so as to vary
the speed of the motor from its
lowest range—about one turn in 10
seconds—to its maximum speed of
20 turns a second. At some one
speed the revolution of the com-
mutator will be such as to com-
mutate the low frequency i Ises
generated by the submarine and give
a rectified and easily readable indi-
cation on the microammeter.

Comhined Generator and
Pump.

1,349,397.. Issued to Harry

(No.
Randol'ph Van Deventer.)

. This machine has a rotor s0 de-
signed that not alone will it gen-
erate a current, which when con-
trolled by a suitable interrupter
mechanism mounted ir the casing
will produce a suitable potential for
the spark plugs of the gas motor.
but also because of the peculiar con-
struction of the rotor it will ac:
as a centrifugal force pump, caus-
mg a circulation of oil which will
lubricate both the generator and the
engine. The generating coil is re-
mote from the rotor of the pump
but housed in the same casing. The
invention promises to do away with
the extra pumps now being applied
to gas-driven vehicles.
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Scientific Humor

Probably Sea- Slck.—“Father, what does
a volcano do with its lava?” asked Teddy.
“lee it up," replied the long suffering

“That's right,” said Teddy.
—Harry L. Moody.

All the Same to Jupiter.—PROFESSOR OF
AstroNOMY: “How many moons has the
planet Jupiter?”

TUDENT: “Seven.”

Pror.: “Enumerate them.”

STUDENT: “One, two, three, four, five,
six, seven!"—Harry L. Moody.

En-Lightened.—THIN:

“I've discovered

that the heavy end of a match is the light
end.”

Taick: “What do you mean?”

Tam “Strike one and you will see.”

—J. Lawrence Bartley.

Gone to Seeds.
—Someone went
into a seed store
and asked the
new clerk for
some sweet po-
tato seeds. He
hunted all over

the store and fi- .

nally appealed to

the boss, who ex-

plained that he

was being made

fun of. A few

days after a lady came in and asked for

some bird-seed.

Aw, go on,” grinned the clerk; you
can’t fool me! Birds is hatched from eggs.’
—Edward J. Rife.

A Non-Conductor.—Superintendent to
applicant for a position:

‘“What is your name?”

“Wood, sir.”

“You want to be appointed conductor?”

“Yes, sir.”

“Can’t take you, my man.”
' “Why not?”

“Because electrical experts say
wood is a poor conductor *—No Name.

that

Where Did He

Expect to Wake

p?—A surgeon

was performing

an operation on

a patient when a

fire started in a

warehouse across

the street, illum-

inating the whole

operating room.

Having finished,

the doctor said

to the nurse: “I

think the patient is coming to; you had

better pull down the shade. I don’t want

him to think that the operation hasn’t been
a success !"—M. Goldberg.

Same Here!—The scientific man was
looklng for information for his “facts and
figures” notes. “How many people work in
,your office?” he asked the president of a
ilarge corporation.

“Oh,” said the president, “I should say,
at a rough guess, about two-thirds of them.”

—J. Kent Smith.

She Didn’t “Ring” Off'—“How about
that telephone girl who married for love?”
“The line's still busy.”
“What do you mean?”
“She’s doing the family washing.”
—ElImer Edwards.

FIRST PRIZE $3.00

And the Milk,
Too, “Turned”
—Visitor:
“Don't you ever
use electric

i milkers?”

Farmer: “Not

any more. We

never could re-

member to shut

'em off, and

cows inside out.” M e surned the

"—E. McAvoy.

We Knew Something Was Loose!—
“Who was the ﬁrst bookkeeper ?”
“Can’t imagine.”
“Why, Eve was the first bookkeeper,
when she introduced the loose-leaf system.”
—Harry Husmbertson.

“Henry” Should Get Wise to This!—
Ad in Journal of A. M. A.:
Married man to milk and drive Ford.
Write F, J. B., 721. —Vtvian Gluson.

How About Honeydew?—“When does
grass become wet with dew?” asked the
professor.

“In dew time,” was the answer from a
pert freshman.—No Name.

lisht here are paid for at

the rate of one dollar each,
besides the first prize of three dol-
lars for the best joke submitted each
month. In the cvent that two peo-
ple send in the same joke so as to
“tie” for the prize, then the sum of
three dollars in cash will be paid to
each one.

1LL jokes accepted and pub-

Inventors! Wanted: Typewriter—
Manicure Attachment.—“I'm sorry I
asked the girl to clean the typewriter. She
took fifteen minutes to clean the type and
two hours to manicure her finger-nails
afterwards.”—S. Fishman.

From The Caledon Press.—For
sale, cheap—small Evinrude Boat Motor;
owner no further use—Wire L76, this
office.—K. McLean,

Caledon, C. P., South Africa.

The Graft of These “Grafting” Jokes!
—First Boy: ‘“My father grafted an apple
tree on a pinetree.”

Second Boy: “And what fruit does it
bear ?”

First Boy :

“Pineapples, of course.”
—Ronald Jones.

al s/,
'/’o -3

o~

Thermal Effi-
ciency.—*“It is
said that paper
can be used ef-
ficiently in keep-
ing peop le
warm.

“That's so. I
remember a note
of mine that kept
me in a sweat
for thirty days!”

—Abe Jackson.

-
—_—

887

www americanradiohistorv com

i

A (W)Hopper.—Professor (discassing”
organic and inorganic kingdoms): “Now,
if I should shut my eyes—so—and drop my
head—so—and remain still you would say
I was a clod. But I move, I leap. Then
what do you call me?”

Bright Pupil: “A Clodhopper sir.’

} —No Name.

Nor Indigestion!—Jimmy: “Father, why
do we belch?”

Father: “Because there is gas in our
stomachs.”

Jimmy: “Huh! Balloons have gas in
them and they don’t belch.”

Father: ’l*nats because they have no

stomach.”—Noah M. Thompson.

Quite Plane.—Smiles: “To what ail-
ment are aviators most susceptible?”

Miles: “Oh—er—falling sickness, I sup-
pose.”

Smiles:

“No! Plane dropsy.”
D. Collins.

Help Wanted!
—An East In-
dia station-mas-
ter had been
cautioned to do
nothing without
instructions.
That probably
accounted for his
sending the fol-
lowing message:

“Superintendent’s Oﬂice, Calcutta,

“Tiger on_platform eating conductor.
Please wire instructions.”—D, Sheriff, Jr.

Back-Fired.—When the clock struck “12”
the other night father came to the head of
the stairway and in a rather loud tone of
voice said :

“Young man, is your ‘self starter’ out of
order tonight?”

“It doesn’t matter,” retorted the young
man, “as long as there’s a crank in the
house.”—Robert Friend.

When East Is “Yeast.”—Scientist, ask-
ing his daughter, who is taking cookmg
lessons :

“Magnesia, why does the sun rise in the
east?”

Magnesia, thinking of her cookmg “Be-
cause yeast makes everything rise.’

—Adolph F. Lonk.

He Felt Like
30 Cents.—Goat:
“Notice any
change in me?”

X-ray: “No;
why ?” .
oat: “I just

swallowed thirty
cents.”
—Carley Connor.

Must Have Been Joke Editor!—An
editor at a dinner-table being asked if
he would take some pudding, replied in a
fit of abstraction: “Owing to lack of space,
we are unable to find room for it at pres-
ent.”—E. E. Newcomb.

And Is Inﬁnmve.—Teacher to young
miss—"Parse the word kiss.”

Y. M.—“This word is-a noun, but is
usually used as a conjunction. It is never
declined, and more common than proper.
It is not very singular, in that it is usually
used in the plural. It agrees with me.”

. F. Hyson.
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4. If a quick answer is desired b

9. ORCLLUCS,
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not be answered by mail free of charge. .
mail, a nominal charge of 25 cents is made for each question.
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If the questions entail considerable research

work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered.

Automobile Storage Battery

(1068) Thomas H. McGuire, Long Beach,
California, inquires of this Department:

. 1. If it 18 good practice to charse a storage
battery frequently, say a little each day, instead
of charging it fully all at one time.

A. It has been the “‘Oracle” editor’s ex-
perience 1n storage battery charging that it does
no harm to keep the battery charged up to a
fairly even rate by giving it frequent short
charges, and that is the method frequently fol-
lowed in ﬁencral practice. Whenever the bat-
tery electrolyte falls to a certain minimum value,
the hattery is given a charge, and this may be two
to three times weekly, more or less, depending
upon the load put on to it. Occasionally, it is
well to discharge a battery down to a fair mini-
mum value, according to the best authorities, at
least for lead plate cells, However, in support of
your idea as to frequent charging, we have the
modern ignition battery of large size, fitted in
the motor-car of today, which is kept in a state
of constant chagge automatically, by means of an
automatic chlrglng‘cut-out or relay and a dynamo
driven by the engine. Here the lead plate stor-
age battery is charged constantly, or whenever
it neceds recharging, periodically.

We do not know who makes the small electric
runabout used at the Panama Exhibition which
you speak of, but undoubtedly you can obtain
the address of a manufacturer of a similar vehicle,
by communicating with the General Electric Co.,
Schenectady, N. Y. We do not see any reason
why a small motor vehicle, if built light enough,
could not be propelled by a *“Smith’” motor-wheel,
as you state, and we have recently seen a light
buckboard operated with a Smith motor-wheel
put behind the vehicle (the buckboard being fitted
with four bicycle wheels), running along the
country road at a speed of nearly twelve miles an
hour and carrying two passengers.

Resistance for Given Voltage Drop

(1069) John L. Murphy, 507 Fifth Avenue,
New York City, asks for method of figuring re-
sistance to step down 110 volts D.C. to any poten-
tial desired.

. 1. The data you request on voltage changes
has not been thorough enough inasmuch as yéu
did not give us the amperage you desire.

We are herewith giving you an example by
means of which you can figure out the voltage
obtained and the number o
any Problem you may have,
Ohm's law.

Suppose we desire 8 volts; but you have not
told us the amperage you need. t us assume
this is to be 4 amperes. Then we use this for-
mula in which E is equal to the voltage drop.
R equals E divided by C. 110 V. minus 8 is
equal to 102, which is the residual voltage dr(:fg.
Substituting in the above formula we get 102 di-
vided by 4 = 25.5, or the resistance in ohms nec-
cssary to be inserted to give us 8 volts and 4
amps. This means_ that four l-amp lamps joined
in parallel may be inserted into the circuit. These
lamps should give a resistance of 25.5. Four 100-
watt lamps will answer very nicely for this pur-
pose. .

From the above data, we believe you can eas;lg
figure out the remaining voltage changes whici
you desire.

First, we will quote

Data for Building 100-Volt, 25-Cycle,
1-KW Radio Transformer

(1070) Alfred A. Reiser, Buffalo, N. Y., in-
-quires of the ‘““Oracle”: .
. Q Please give construction data for build.
ing a step-up high tension radio transformer
suitable for use on 110-volt, 25-cycle alternating
current circuit, as well as the dimensions of a
suitable glass plate condenser to be connected
across the secondary of this transformer.

.1, ive herewith the data you desire

e
on the transformer in question. The laminated

lamps necessary for -

or annecaled sheet.iron core should measure 15
inches by 83 inches, outside d ; each Ie’z
of the rectangular closed core ing 2
inches by 2% inches in section. R

should comprise 344
. gage, double cotton-

The Iarimary winding
turns of No. 11 B. & S
covered magnet wire, wound in even layers alon
one of the longer legs of the core. Before wind-
ing on the primary coil, the iron core should be
insulated with six layers of oiled linen. Taps
may be brought out from each 100 turns, so @s
to give adjustability in controlling the transformer
output.
he secondary coil is wound with No. 32 double

cotton-covered, copper magnet wire, formed in
pies or sections }Z inch thick, each pie having a
radial coil depth of about 2% inches; i.e., actual
wire depth. he secondary comprises 38,664 turns
in all, and by finding the mean radius and diame-
ter of' one turn, you can readily compute the total
feet of wire and in turn the weight required, by
consulting any electrical catalog or wire tables
given in text-books. . .

The secondary potential with all primary turns
cut in, will be 12,300 volts; with 300 pnma_ri
‘turns the voltage will be 14,176 volts, and wit

but 200 primary turns cut in, the secondary po-

ARTICLES WANTED!!!

There is at the present time an excellent
‘opportunity for writers of semi-technical,
popular scientific articles and stories, as we
are publishing more material of a popular
nature each month. Stories should be as
snappy as possible and should have wells
rounded plots and characters. They should
of course revolve around a scientific, elec-
trical or radio focal point, to prove available
for the columns of “Science and Invention.”
Good rates are paid on publication for stories
accepted and publisht, and usually 2,500 to
3,000 words are sufficient. We also desire
short write-ups with clear photographs on
new scientific, electrical and radio subjects.
Address all manuscripts to the Editor, “Sci-
ence and Invention,” 233 Fulton Street, New
York City.

3

tential will be 21,265. The glass plate condenser
suitable for connection across the secondary
winding of this transformer should have a capacity
of .15 microfarad. You will find full details,
together with graphic curves showing the proper
capacity for various voltage and kilowatt ratings

and the area of glass plate and tin foil surfaces
required, given in the book entitled “The How and
W‘Ly of Radio Apparatus.”

There is no use in giving the exact size of con-
denser here, as we do not know what size glass
you want to use, nor what kind of glass, the di-
electric constant varying for different grades of

lass. The approximate capacity in microfarads
for unit areas of common glass are as follows:

For each 1 u‘;mre inch of !4 inch thickness of
glass coated on both sides with foil or other metal
charging leaves, the capacity is .00000562774 mf.

The unit capacity per square inch of 1/16-
inch glass, coated on both sides with metal charg-
ing leaves, is .00001125548.

Hughes’ Induction Balance for
Locating Ore

1071) _James Conroy, of Troy, N. Y., asks:

. 1. For some specific data on huilding the

coils on thq Hughes’ induction balance described

in t_lli_ed{iune. 1920, issue of this journal by Victor
. Todd.

A.1. In reply to your query we would advise

that the two large coils mentioned have 100 turns

888

of No. 14 B. & S. gage enameled copper wire and
the transformer mentioned is similar to an induc-
tion coil, with a primary wound on an iron wire
core about 3 inches long and ) inch in diameter.
The primary consists of one layer of No. 14 B. &
S. gage enameled copper wire, wound with two
wires in parallel.
turns of No. 36 B. & S. gage enameled copper
wire. The inductor balances comprised 12 turns
of No. 14 copper wire, wound about 3 inch in
diameter,

The rheostat contains about 10 inches of No. 14
B. & S. gage German_ silver wire. The battery is
of four dry cells, and 1,000-ohm telephone receiv-
ers were used.

Magnitude of Tesla High Frequency
Currents
(1072) James T. Wilson, Jr., Brooklyn, N. Y.,

writes this journal:

1. About an apparent error in the “Wire-

less Course,” by sback, Lescarboura and
Secor. .
A.1. With reference to the error which yoa

cite as appearing in the Electro Importing Co.'s
“Wireless Course.”

. In the first place, the “Wireless Course” is be-
ing rewritten in considerable detail so as to in-
clude some valuable and timely material on
vacuum tubes.

We note what you have to say concerning the
statement on page 135 of the “Wireless Course.”
concerning the ’fiant Tesla transformer, and tke
coils which Dr. Tesla used in his famous Colorado
experiments, and in which you doubt that the
discharge was of the magnitude of 800 amperes,
at a potential bf a billion volts or more.

.We cannot vouch for au exact figures of this
discharge, but you can figure it out for yaur-
self as to the approximate potential and the am-
perage, when we tell {ou that Dr. Tesla’s records”
and pl’mtographs which we have had the pleasure
of seeing, show he absolutely produced tremendoss
discharges, the like of which have never
duplicated. They e 100 feet in length m
some instances, and the various sparks have
diameters ranging from a few inches up to a foet

or_more.
to figure ost

Where most of the people who t
the Tesla experiments mathematically err lies m
not allowing for the great difference between tte
actual and the apparent watts, or in other words,
they forget the low power factor, which the editer

has often discust with Dr. Tesla; and further.

the fact that these tremendous energy rates are
dependent upon or based upon a very short ftime
interval.

Simgly explained, the theory of the a
and the tremendous discharges obtain
follows:

If you have 100 kilowatts in the form of low
frequency A. C.,, and you use this ener feor
a period of one hour, then you would 1 the
amount of energy expended 100 kilowatt-howrs;
but if you were able to charge this energy ntc
huge condensers and then discharge it in less th:in
a_minute, or 1/60th of an_hour, then the rate >
discharge would be 60 times 100 kilowatts, >:
6,000 kilowatts. Another thing in regard to tie
amperes of current _Passing thru a hii’rfrequen:y
circuit, such as a Tesla circuit, is that the cur-
rent does not act in the same way as a lew
frequency, 60-cycle A. C., or direct current, aad
is not computed in any such manner.

To prove this point in a simple way, take, “or
instance, the fact that if you apply sufficient
potential to the human body, less than 1/10 am-:
pere passing thru the heart causes death invan-
ably. But Tesla, and thousands of others, hive
readily past tremendous currents thru and over
the body with a current registering many merc
amperes than anyone would ever believe possible—
in fact, to such an extent that whole banks af
incandescent lamps have been lighted up by ‘he
current after it had past thru the body.

In other words, we enter into an entirely mcw
realm of electrical calculation when figuring ot
Tesla currents and circuits.

a.ram
» 18 23S

The secondary has about 10,000 |
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Science and Invention for December, 1920

MAIL YOUR ORDER TO THE NEAREST OF OUR FOUR STORES

Sears, Roebuck and Co. 82FS2 Bate. 102
You may ship me the Model K Speclal SILVERTONE for two weeks’ trial. '
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Give it to Him for

CHRISTMAS

It will make him
"an Expert Wireman
and he can Earn $75 a Week

Don’t wait—Order today

The National Authority for 26 Years
The only complete and
accurate book on wiring

CONTENTS

The National Electrical Code, with

its new rules, is i and
illustrated. 52 of the latest and sim-
plest tables which show, at a
just what size of wire is ed for
any kind and size of lighting, motor
or heating installation, for any volt-
age, current and drop desired for
any system, Direct Current, Alter-
nating Current, single, two or three-
phase. The latest e Rules on
grounding required on all work.

SPECIAL NEW CHAPTERS

How to install and operate genera-
tors, motors, storage batteries and
every kind of wiring device with
diagrams of connections. Illumina-
tion, House Wiring, Garage Wiring,
Theatre Wiring, Moving Picture
House Wiring, Sign Wiring, Marine
Wiring, Electric Range and Heater
Wiring, Watt-Hour Meter Wiri
and complete chapters on inside
outside wiring for every system
from a central station to the smallest
cottage. 250 Electrical Units and
their Definitions and Equivalents.
| The latest lamp data. Proper sym-
| bols to use to indicate outlets, etc.,
' etc. Also a complete directory of
the leading manufacturers of offi-
cially approved apparatus and sup-
plies necessary for any kind of in-
stallation.

Every inspector in this country will approve
any wiring job g done in accordance with the
simple rules in Standard Wiring.

Leather Cover. Pocket Size. Gilt Edges.
Sent Postpaid on Receipt of $3.00.

H. C. CUSHING, Jr.
8 West 40th Street New York
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Science and Invention for December, IJ

Einstein Theory and the:
Fourth Dimension -

By H. Gernsback

£y
(Continued from page 840) ' §

think that the earth contracts just the same is not all. We still have the cosmic
due to its speed. But what is a speed of as our picture clearly shows, whereby
69,000 miles an hour (or 101,200 teet per earth as well as all the other planets
second) compared to the speed of light the sun itself are carried forward in s
moving at the rate of 186,000 miles per in a sort of huge spiral. In other w
second! As far as the speed of light is con- the carth is moving in three directions
cerned, the orbital velocity of the earth is at once. First, axial rotation, second or
insignificant. motion, third cosmic drift.

Coming back to the contraction theory  But let us revert to Fig. 4 and our
in the ichelson-Morley experiment, it tors. It now seems hopeless to figure
becomes apparent that if the earth con- not only at what speed they are really
tracts a certain amount, not only the latter ing, but in which direction they are g
but the measuring instruments as well (Continued on page )
would shrink in the same proportion, which >
would account for the fact that we cannot

detect the difference in size which we FLANNEL *»
hoped to measure. It is as if we were 2 SHlRTS $3.6

living in a world of curved mirrors (see
Fig. 3). Take a man with divided rules Direct from Factory Send No Moneg
or measuring sticks and place him in front <
of a cylindro-convex mirror. He naturally
shrinks and so do his measuring sticks.
The same man standing in front of a
plane mirror will be reflected along with
his measuring sticks in his true propor-
tions; yet a man standing in front of a
convex mirror, with axis vertical, will have
his yard-stick contracted in the opposite
way analogous to the man standing in front
of the other convex mirror. Every meas-
urement of this man would be wrong, and
{_et in a way the measure would be correct!
his seems hard to understand, but a study
of Fig. 3 will make this plain.

Once we admit the rentz-Fitzgerald
contraction theory, we must also accept
another equally astonishing one, and that
is what is called the theory of local time.
Take two clocks running together in per-
fect accord. If one of them is placed upon
a moving platform, or if both of them are
placed upon such a moving platform, their
times will not be the same any longer but
will vary in order to vindicate the Michel-
son-Morley experiment. Thus while the
clock which moves keeps perfect time, yet
the seconds it ticks off are longer than
those of the clock at rest. We have thus
two different sorts of time! So far the
Lorenz-Fitzgerald contraction theory has
not been confirmed by experiment nor has
the local time experiment been confirmed.
T It is doubtful whether either will ever be

T SR TR e e |~ ; : ]
1l speed. Again the earth moves itself. This .n;“;::lu:;..g‘:::“;;:.‘ ,s,m:.:g;";:u
is made more apparent by studying Fig. 6. | Courses, including Parasitology, Serclogy and Wass

=+ We first have the axial rotation of the earth | {55, iisrostos and Frofitablo Frofessions. e tem
from west to east at a speed of 1,039 miles | Urinalysis, Blood Analysis, Detectt Pod
an hour. But, while the earth is spinning | alns. etc. 3‘&':';:: Aud Degrees granted.  Many
like a top, it also moves forward in its %SICM.S ANDI SURGEON'S
=i orbit around the sun (see illustration) at COLLEGS OF umomo._oc,ych

a speed of 65,533 miles an hour; but this | 546 Garfield Ave.  Dept. 32

“WwWw americanradiohistorv com


www.americanradiohistory.com

(Science and Invention for December, 1920

] ADAress ...cccoceencsncens cessrsteens ceeees cerecccenes .

www americanradiohistorv com

secestcscscssecctocncne

891


www.americanradiohistory.com

Surprise the
Best Boxer

UST imagine how tickled you'll be, the next
time your pals have a boxing bout, to meet
that chap who thinks he “knows it all” and

box rings around him—show him blows he never
knew existed, hit him wherever and whenever you
please, and guard, duck and side-step so cleverly
that he can’t even land on you! This is easy
when a fellow has learned the methods used by
professionals.

Marshall Stillman, the pupil of the famous Pro-
fessor Mike Donovan, is teaching boxing to hun-
dreds of live young men—and to men as old as
60—right _in their own home. Over 10,000 pupils
have studied his old course and think it wonderful.
His new course is r still—and bigger. It
teaches boxing, jiu jitsu, wrestling and physical
development. .

The system is unique. Lessons are practiced before a
mirror, and you start with such simple movements as
reaching out your hand for a coin, the breast stroke in
swimming, etc. Step by step you are led into striking

Scienc

Popular A

By ISABEL M.

(Continued fro

would have had a much greater vertical
range than they have at present and the
sedimentary deposits along the early coastal
lines would have been much coarser than
they are today. There is absolutely no geo-
logical evidence to this effect.

So both the geological evidence and the
development of the tidal theory upon the
assumption that the earth is highly elastic,
instead of viscous, lead to one and the
same conclusion—that the earth’s rotational
period since the formation of its surface
crust has never been appreciably greater
than it is at present; and for the moon to
have separated thru centrifugal force from
a fully formed earth and to have revclved
close to the earth’s surface durmg the
earliest period of the earth’s history wonld
be contrary to the known facts and a
physical impossibility.

The theory that the moon was once an
integral part of the earth has had many
adherents and has been put forward by
many of the world’s most greatest scientists,
and from the foregoing facts and considera-
tions it would seem that this is indeed a
physical possibility.

One of the reasons why this would seem
so is the fact, as shown clearly in the tabu-
lated data given below, that when the earth
rotates in a time-period sufficiently short to

'ANC VIILIC NEPITICULE LIE GCLUUL Ul LIG  sves g

With Axis PP’ and Equator EE’. The Arrovw
SL Represents the Centrifugal Force at tht
Equator. Nearer the Pole S'L’ Represents the
Diminished Centrifugal Force and of This Only
a Part, the Radial Component RL’, Operates ¢
Reduce the Weight of Any Object. |

increase its periferal velocity at the equatol
to the point where centrifugal force would
overcome gravitation, then practically totd
disintegration of the earth itself would un
doubtedly occur.

SHAPE OF THE EARTH AND DisTrIBUTION OF Surrace Gravity ror Dirrexext PERriobps oF RoraTiox

Polar Weight
(of man weighing

beavy ing, ducking, feinting. side-stepping, just . 5 150 1bs. at Equator) Centrifugal
ss if you had a real opponent before m You are taught | Rotation Equatorial Polar Polar at 24 hours Equatorial orce
o e I orn ik sous e mben | Period Diamet x Flattening rotational speed \Veight (at Equator]
h.rg deglo& ’%“rn od. yo:'u 1‘3@% o::u.? ‘hog hours miles miles miles Ibs. bs. ynes
X ally, 0 C}
SHike "Donovas Double,  the Jack mpsey * Triple, the | 24.0 3963 3950 133 150% 150 3.4
Bennie Leonard Triple, the Fltssimmons Bhift, etc. 14.0 3972 3932 40 151 149 8.0
Then comes instruction in Jiu Jitsu—how to disarm an 7.5 4005 3867 138 156 144 349
opponent with pistol, dagger or club, how to stop a kick, 4'5 4090 3680 410 156 133 -
how to break a strarcgle hold on your throat, etc. The . 99.6
\Wrestling Lessons include the Gotch Toe Hold, the 4.0 4124 3609 515 157 128 124.5
Stecher Scissor Hold, etc. R 1.41* . .ee 0 981.4
The Health Exertises aro designed to bulld
and eodurance—not stmply muscleand nPGnd® st *Note:—For this rotational period a man would weigh nothing at the but iderahl,

), & for 8yn-
thetic Breathing, a great lung developer and aid in
curing nervousness.

Other features are a history of 69 great prize fighters,
with their pictures (tells inside stories not generally
known, their pet blows, etc.), lessons in Mass xing,
an article on training, and a copy of the new Inter-
national Sporting Club’s Boxing Rules,

There are 246 illustrations—some course, eh?

SENT FREE ON APPROVAL

We send the entire course (8 books) on approval.
ncw, and pay for it on the 15th of next month ($5 in the
United States, $6 in Canada, $7 in foreign countries).
If you don’t like the course, return it in 10 days, and
that will end the matter. But you'll keep it all right!
Malil the coupon now to the Marshall Stillman Association,
Suite E-112, 461 Fourth Avenue, New York.

eccencccccaacCOUPON cc-ccccccccca

MARSHALL STILLMAN ASSOCIATION
Suite E-112, 461 Fourth Avenue, New York

You may send me your complete course in Boxing and
Self-Defense, including extra instruction described abuwe.
1 give you my pledge that you may feel safe in, trusting
1;0 as agreed, and that I will pay $5 (86 in°Canada,
€7 in foreign countries) for the course on the 15th of
next month or return it in 10 days after I receive it

NAMO. . cveereerenatronassossssccsasscsasssssasnane veeeee
Address.....cooccn0e0ccoesescrsssancstiansas cessenese ceen

more than 150 lbs. at the poles. For

higher velocities objects in equatorial belt would Jeave thi
earth's surface, and the earth would be in such unstable equilibrium t%

at it would disintegrate.

Einstein Theory and the
Fourth Dimension

(Continued from page 890)

You see everything is relative in this world.
To make the latter clear, consider Fig. 5.
When you take a train from New York to
San Francisco you have every reason to
believe that you are moving from east to
west at the speed of the train, which let us
say is 60 miles an hour. You are quite
certain you are going west. Fig. 5 shows
that you do nothing of the sort. You are
going due cast, because the earth revolves
from west to east, and, while you move
west at the rate of 60 miles an hour, you
are really going cast due to the rotation of
the earth at a speed far exceeding many
times 60 miles an hour. In other words,
while you think you are going west at the
rate of 60 miles an hour, you are really
going east at nearly ten times as great a
speed. This is another instance of rela-
tivity.
The Fourth Dimension,

This brings us to the fourth dimension.
As we have just seen everything is mov-
ing. Nothing really stands still. Anything
that we can imagine really moves, whether
it is stationary on earth or anywhere in
the universe. Heretofore we said that an
object, let us say a cube, had length, width
and depth. This is our classical three di-
mensional body, but in Einstein’s world we
must now add another dimension, the

fourth dimension, viz., TIME-SPEED (see Fig
2). Here we have first the so-called sta
tionary body (altho it really is not station
ary at all). If we move &is body, whic!
let us say is a brick, at a speed of abou
100,000 miles per second, we find that i
contracts somewhat in the order as showi
in the illustration. While moving at a spe«y
of about 175,000 miles per second—in othe
words, almost as fast as light itself—w:
find that our brick has contracted sufth
ciently to almost form a cube. Thus ou
rectangular brick, while at rest, shortens ¢
contracts in the direction of its axis whe
speeding at a tremendous spced. Inasmuc¢
as this contraction or shortening only take
place while the brick speeds on, and becaus
you cannot have speed without time, th
fourth dimension of this brick is no
termed time-speed. This is an astonishin
result, but it probably comes nearer t%
truth of what the fourth dimension real|
is than any of the older theories in vogx
heretofore. It is rather difficult for us 1
comprehend just what this fourth of t}
four dimensions, viz., length, width, dept
time-speed, really means because on cart
as far as we ourselves are concerned, the
are no such speeds as 175000 miles
second, or even 100,000 miles. We simpg
cannot comprehend such speeds.

__(.C ontinued on page 897)
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Einstein Theory : . -
and the Fourth -
Dimension
(Gontinued from page 892)

"

Yet every time we have ourselves X-
yed, the particles that are shot off from
» anode of the X-ray tube travel precisely
such tremendous speeds and, due to their
seds, produce such extraordinary results.
|

~ 'Light Is Four Dimensional.

Take a ray of light traveling 186,000
les per second. Interpose a cube of glass
it may be a ?'ard thick between yourself
d the ray of light. Altho glass is one
| the "hardest and densest substances
wri, the light ray passes right thru it
ifithe wall of glass were not there. Yet
! have reasons to believe that light really
F- §pb§ﬁnce. In other words, the par-
es which make up light are just as solid

d realfas the brick shown in Fig. 2, but
moving at such a tremeéndous speed,
:se:.'particles undergo certain physical
anges,~of which as yet we are ignorant
sause these particles truly move in the
hrthi’dimension and, as such, are subject
efftirely different laws than those which
1 'know now.
Thé’same’is the case of radium. We know
1t radium_shoots off highly charged alpha
rticles~at’ a speed approaching that of
.. "Thése particles, which are just as
d as those which make up a brick, are
rledright thru glass, metals, a human
nd and most other substances as if these
bstances did not exist. These alpha par-
les, moving as they do, have a real fourth
mension otherwise they could not and
»uld not do what we know them to do.

J The Pressure of Light.

Y 5

Once. upon a time it was thought that
ht was simply a wave motion of the
1er- without having any substance. We
», however, slowly reverting to Newton,
10, steadfastly asserted that light is
rpuscular, in other words, made up of
all 'particles, and recent investigations
1d -to’ show that Newton was not alto-
ther - incorrect. We know, for instance,
it the sun exerts a certain amount of
assure on the earth, amounting to over a
ndred tons. This pressure is just as real
if fine streams of water shot from the
n were pressing upon the surface of the
rth. * This pressure of the light is proven
»st effectively by a comet’s tail. The
1 of a comet, as we know, is always
-ned away from the sun no matter where
: head is located in its orbit around the
n. As is.well known, the tail of the
met, which is made up of thin gases, is
yving in a vacuum. As the tail is sprayed
th the rays of the sun a certain amount
pressure is brought to bear upon the gas
rticles, and they thus move away until
:y encounter the least resistance, which
right behind the comet’s head. The
met’s tail in this case behaves exactly in
» same manner as a weather vane, which
vays places itself in the line of least re-
tance, pointing with the arrow to the
rection whence the wind is blowing strong-
1  The pressure of light has been verified
many experiments on earth as well. It
shown in. Fig. 7. Here we see the light
y coming from a distant star being devi-
td by the gravitational field of the sun.
lis experiment has actually ‘been proven
+ a photographic plate* If the ray of
ht- shown in Fig. 7 was merely a wave
stion of the ether, it is inconceivable how
could possibl{ be deflected by the sun’s
avitational field. S

vSee ““Electrical Esperimenter,” January issue,
jc 887.
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“At Last—a Real Job
" and Real Money!”

! *And if only I'd started earlier, I could have
had them five years ago. I didn’t realize at first
hat spare e y would do_for & man.
aking up that L. C. S. course marked the real
ng of my success. In_three months I

eived my first promotion. But I kept right
on studying and I've been climbing ever since.”

' Every mail brings letters from some of the
two on students of the International Corre-

cre

tudy. How much longer.are you go
e e S ket 15 potnd to bring

ou more money ? Isn't it better to start now
an to wait five years and then realize what
e delay has cost you ?

" One hour after supper each night spent with
thel. C. S. in the quiet of your own home will
prepare you for the position you want ia the

work you like

Yes, it will! Putitupt to proveit. With-
ou!e;os ;I“thout ob‘lli’n(:l::. just :nrk and

pon.
— — —— a— T BAR OUT HEAR == e cme i sy

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 617 2-B SCRANTON, PA.
Explain, without ob! me, how I can qualify for the
position, or in the sub ore which I mark X.

ELEOTRIOAL ENGINKER OHENTICAL ENGINEER
Ele SALESMANSHIP
Rlectric Wiring ADVERTISING MAN
Lighting indow Trimmer
Electric Car R-m. Show Card Writer
Heavy Electric T' Outdoor S/gn Painter
Electrical Draftsmen OADER
Designer TRATOR
T ph Expert DESIG! .
| BUSINESS NANAGRMENT
MEONANIOAL ENGINKER Private
iy Drat DOO“.I.I.PI.%
Draftsman Stenegrapher and Typlst
Machine Shop Practice Cert. Pub. Accountan!
ool Teaffic
Gas Commercial
e ENcheen e [0 So0ae praeen
urv og
llll.;ﬂlll"l OR EXG'R CIVIL SERVICE

Arehitestural Draftoman
PLUNBING AND HRATING
Sheet Metal Workes
Navigator

Textile Overseer or Sapt.

AGRIOULTURE Spanish
PoultryRalsing Freask
Aatomeblies Itallen

T-2810
Present

Street
and No.

—State.

Scier

What are Dreams?
By WILLIAM M. BUTTERFIELD
(Continued from page 852)

Dreams Are Exaggerated Memories,
It Is Thought

Dreams are memories; memories are
recollections of past physical experiences.
These experiences are obtained usually
thru the sense organs. These operations
are mechanical, hence dream-thoughts are
mechanical reflex operations, corresponding
in a reverse way, we may say, to the orig-
inal spontaneous operation in the memory
center. This being the case, a dream-
thought can only be of some impression
alrcady in the mind.

Helen Keller, born blind, deaf and dumb,
never had dreams of things that can be
seen, things that can be heard, or of let-
ters, figures, pictures, etc. Her mind was
ignorant of these things and of course
could not furnish dream-thoughts such as
are common to people with normal sensa-
tion. Her dreams were of talking with the
fingers, for example.

Innumerable cases can be given to prove
the fact that dreams are mechanical opera-
tions of the brain and sense organs; that
dreams are created from mental impres-
sions obtained from previous experience;
and that they are aroused by some natural
stimulus, either outside or inside of the
body. The mind is actively receiving im-
pressions from the earliest infancy to the
last instant of consciousness, and it is evi-
dent that new impressions are received and
recorded, as additions to memory, even ai
the moment of dreaming. -

So vast and intricate is this store of
personal knowledge that the individual is
unaware seemingly of the major portion ol
it, and it is only when some stimuli causes
memory to produce a recorded portion,—
very often to the wonderment of the per-
son,—that he realizes that he possesses
the bit of knowledge. A very large part
of our store of sense experiences are re-
ceived subconsciously, and as the mind un-
doubtedly retains each and every impres-
sion thru life, a considerable part of our
knowledge is subconscious. ubconscious
knowledge is recalled by stimuli just as is
any well known impression.

Day Dreams and Sleep Dreams

Such biological facts are confusing, and
would be unbelievable were it not that

_every rational person is constantly exper-

iencing mental reflexes that prove them.
Sleep-dreams and day-dreams are common
to us all; we all realize that our day-
dreams at least are shaped by our personal
experience ; it does not, therefore, require
much reflection to convince us that sleep-

"dreams are evolved from our personal

experiences also. We are aware that many
of these dreams are confused,—jumbled to-
gether,—a piece of recollection here,
another there, so that no matter what effort
we make we cannot, even when awake,
straighten them out.

If this confused state of mental action
is of common occurrence in reflection dur-
ing our waking hours, we should not be
surprised fthat sleep reflection is often
jumbled, fantastic, undefinable.  Sleep
thoughts are composed almost entirely of
impressions received fromn the sense of
vision, and for this reason are rarely more
than pictures of things, places or persons
that have been seen. If the sleeper recalls
words, letters, figures, drawings, and the
like, it will invariably be found that these
have been seen at some time also.

When words are spoken, sung or other-
wise used, as in shouting or declaiming,
they are in the language or languages. that

(Continued on page 902)

THE SENECA MOTORCAR CO,, 52 Seaccs Factery, FUSTUKIA, UBS

Cleveland Automobile School, 1807 E24th St, Glevelasd, ¢

CONVERT YOUR BICYCLE INTO A MOTOR CYCE

by wsing a STEFFEY ATTACHMER
Sinsple-Reliable-Ecomsmical

Fits any ordinary wheel, dlamaonsd
double-bar or truss frame. R
to attach. Send stamp for cirwm

lars.
STEFFEY MFG. CO.

Dept. E, 5025 Browa Street.  Philadelphia, r

[
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MY GUARANTEE

If a Santa Fe Special
Watchfails to perform
its duty properly
through original de-
fective material or

workmanship it will
be repaired by uswith-

w ' ] out a cent of expense

to you or replaced by

a watch of the same

atch Right |5

' watch will without a

doubt last a lifetime

_ and_give satisfactory

’ thek.reach of every
It’s Easy to Own a working man.

Santa Fe Specic ~

A Railroad Man is always a good judge of watches. And all
the line, from the engineer and the dispatcher to the telegraph
the track-walker, whenever you find a railroad man carryin;
SANTA FE SPECIAL you will find him satisfied with it. Thi:
watch has enabled me to boast that I have customers who are
boosters in every section of the United States. Why shouldn't
I be so proud of it that I will advise you to buy no other?
If you need a watch for yourself, or are thinking of buying
one for a friend or relative, let me tell you about this won-
derful timepiece and explain my easy payment plan before

you buy. I will give you the greatest guar-

antee of service and satisfaction that can g4 %‘.

be made" . Prt.:a. Santa Fe Watch vo.

Christmas orders and:orders for special

occasions should not be delayed. Don’t New Case Designs

it! Send in your order today. .
wait! S Y 4 I want you to see the newest designs in cases

wead ~n these “Santa Fe Special” Watches,
11 fully realize their beauty and up-
s, as well as the value of the Bar-
1 offering you. I want you to see
lor inlay work—think how distinct-
ind personal Your Watch would be
th your own name, monogram or
some appropriate emblem engraved
in the case, just to suit your own
ideas. You will also want to see
the new French Art designs in
engraved cases—all shown in My
New Free Watch Book, printed
in beautiful colors. Write today,
it will be sent FREE.

nta Fe Watch Company
Dept. C-80

omas Building,

’n_..-- fhem s im M e e e

Topeka, Kans.

n. Cl A letter, post card
use ¢ or this coupon will bring
ishin my Beautiful Watch Book FREE

SANTA FE WATCH COMPANY
ha Dept. C-80, Thomas Bldg., Topeka, Kans.
Please send me your New Watch Book with the under-
l]. ’ f( :It:;:dmg that this request does not obligate me in any
to ] " Name ........ e ereeees
Address ......cieeiiiieniciietiititiciiatttenenene

CnaANMEY CULAKK. ) State c.eeceeientotncncinans vessesececscsseces cecen
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CELEVINIVIAN

THIS IS YOUR
CHANCE OF A LIFE TIME

I am Chief Engineer of the great Chicago
Engineering Works. I am in close official
touch with the electrical world. I know
how badly we need trained electricians who
cah take charge of important work as ex-
perts, Right now there is such a need for
executive electricians that I am making a
special effort to help meet the demand. 1
am publishing this special announcement to
secure a certain number of ambitious men
whom I will personally train by mail for
the wonderful opportunitics that are open.

I WILL MAKE YOU
a Trained Electrician

I don’t care how young or old you are,
just as long as you can read and write and
have a spark of ambition. I don't care
where you live or what you do. I don’t care
if you don’t know a blessed thing about elec-
tricity. Just give me a little of your spare
time for a short period and I'll show you the
quick way to success in electricity. You can
qualify to earn $65 to $175 a week with
opportunities for greater earnings,

I Train You By Mail!

Your spare time will do. No interference
with your regular duties. I understand just
what you must know and I have devised a
wonderful way of instructing by mail. I
positively guarantee your satisfaction.

FR E Wonderful

Electrical Outfit

‘Absolutely free. Not a penny cost to you
now or later. To those who enroll now I
will give a wonderful set of Electrical Equip-
ment with my compliments, Write me at
once. I have only a limited number of sets
:o be given free. Drop me a post c¢ard or
etter.

W o ! You will have to act quick to
rite get in on this opportunity. Write
me today for full particulars. Drop me a
post card. Write Now.

CHIEF ENGINEER COOKE
Chicago Engineering Works

Dept. 520y
1918 Sunnyside Ave. Chicags, INinels
e — S e
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Pieased WIln TESUIB. A WNOK &t
one of the best little machines that
‘yas evor invented.” “I have used it
th for the fon of
r and stiff and soré rheumatic finger
ints.”* ‘“Am well pleasod with the Gen-
gator, and the kind treatment received
fom your Company.” “My Generator
3 stopped my neuritis.”” ‘‘Every house
ould have a Renulife Violet Ray High
equency Generator for the treatment of
ruralgia; Neuritis; Bore Throat; Kernels
1§ Neck; Cramps; Headache; Stff Neck;
ular Soreness; Rheumatism; Paral-
ie; in short, pain of all kinds."—M. D.
“I" have been much relieved by the
We of your Violet Ray Generator.”
1*'It is fine for insomnia.’””
‘I find it such a help in Dervousness.”
“I would not part with it for five times
the price. It is sure a little wonder.”
‘I am more than pleased with the Gen-

erator; the whole family are using it.”

Get FREE
Violet Ray Book

The application of electricity in
is harmless and pleasant form—
he Violet Ray—is the modern
ray to re-establish natural and
ealthy conditions. Write for
look giving full explanation.

beneficial cooperation and help right in your own home.
Recharge your body with the vibrant forces of electricity
—through the Renulife V'iolet Ray—a source of pulsating
dynamic health—the foundation of happiness and success.

Electricity is sprayed into your body—thousands of volts—
quickening circulation, purifying the blood, imparting new vitality
and strength. Local pains, aches and disorders disappear, while
the entire physical being takes on new tone. Send for book
explaining all this interesting subject.

Many Thousands Benefited

The wonderful RENULIFE VIOLET RAY GENERATOR
transforms the electric current from your light socket into this
powerfully effective health-giving administration as safe and pleas-
ant as a ray of sunshine—No Shocks or Jolts—just a feeling of well
being—permanentlv beneficial. Simole and safe for anvone to use.

Most rema
cases of ner
rheumatism,

See list on

RENULIF

x

—

F

m
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FINLAY ENGINEERING COLLEGE
Greatest of its kind
1001 Indiana Avenue Kansas City, Mo.

Handwriting Tells You Secrets

Be successful. Find out what holds you back.

Send us an Ink specimen of your handwritl

and $1.00. Our expert Graphologists will te

z:u your faults, virtues, talents, etc. Your $1.00
ck if you are not satisfied.

ROBERT R. ROSS, 110 West 40th St., N. Y.
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Electricity

Learn At Home

' HERE is a wonderful opportunity right now for young men who like electricity. If you
f are ambitious and will train yourself in spare time you can step into a good position and
get experience that will give you a real start toward success in life. Good salaries are offered
with rapid promotion.

For 29 years the International Correspondence Schools have been training young men for
success in electricity and over 200 other subjects. They will help you prepare right at home
for a position in the line of electrical work you like best—or in any other work that appeals to
you. Thousands of men, through I. C. S. training, have stepped into fine jobs, but never were
opportunities so great as now.

Let the I. C. S. help you. Choose the work you like best in the coupon below, then mark and
mail it today. This doesn’t obligate you in the least, and it will bring you information that
may start you on a successful career. This is your chance. Don’t let it slip by. Mark and

——— —— nn S G G— AHWTHIRI_—_——'

[ INTERNATIONAL BURBESPOHIIEIIBEA'SGIIWLS

Explain, m'°’§w".’,?."" h INT ualify for the post
t e -
tion, or in thenu‘:lb]ect.“ufosv"::hic:‘; m:-n g or poe

I g.uonmu. ENGINEER ) ;-A'II?MIGAL ENGINEER
Electric Wiring ] ADVERTISING MAN
Eleetric Lighting [ 18how Card

ic Car Runniag L] Outdoor Sign Peintes
Heavy Electric Traction [JRAILROADER
Draftsman ILLUSTRATOR
Electric Machine Designer DESIGNER
Tel Xpert [ ] BUBINESS MANAGENENT
Pra. ‘Telephony Private Secretary
:l'gullg‘l lbll:i‘lllill 5 KKE%PER 4
an| tsman [ Stenographer sn 1‘ypln \

I Toolmsker ] Cert. ga‘bllc Accountant .
Machine Shop Practice (] Traffic Management

I Gas Engineer ] Commercial Law
Surveying and Mapping Somon Schaol Sublects

urveying mon ool Su

l MINE FOREMAN ORENGINEER » CIVIL SERVICE
ARCHITECT way Mail
Architectural Draftsman L] S'I'A'l'lol ARY ENGINEER

' PLUMRING AND AEATING Textlle Overseer or Supt.
Sheet Metal Worker L] Aemoumun Spsalsh
Ship Dra L] Peultry Ralsin Yroneh

a L] AUTOMOBI. Italian
' Name .
7-3010
l Occupation
&
ls
I and No.
—_———————————————————————— .. Bwe

www americanradiohistorv com


www.americanradiohistory.com

Saii 0l hase
) BN

That’s the Happy MessageofaLucky Boy

after he had been given a Lionel Train by his parents.
_ It will be the big joy time of your youth when you open
© that nice box with its beautiful label and find inside—
wrapped in soft tissue paper to keep it from being marred
—a splendid Lionel Electric Train with a “Multxvolt”

Transformer.

Oh! Boy—Imagine it! A complete railroad system with electric
lighted trains, powerful quick-acting electric motors, stations, tunnels,
bridges, semaphores—good for years of daily fun. Send qtuck for

BIG FREE CATALOG in COLORS

Then Get Your Train From Your Dealer
Catalog shows trains, stations, tunnels, bridges, 'n’ ev'ry-
thing in actual colors. Free—send for it, pick out your
train, then take Dad down to your dealers and show him
the dandy railroad system you want for Christmas. If
your dealer hasn’t Lionel Trains write us his name and
address and we'll see that you’re supplied.

THE LIONEL CORPORATION
80-X, East 21st St. New York City

ELECTRIC TOY L

& Nultivolt Iransformers

Hooray!

Your Power Plant
l.lnol l'umvolt Trans.
Bnm your trains on house

t at less cost than-
Datieries,  Ge with

\ EVERYTHING You want to know
About A. C. Motors and Repairing

Whenever any question arises regarding motors, or if you are anxious
to become a specialist on electrical motor work, you need the

ELECTRICAL WORKERS FRIEND

An Invaluable collection of diagrams and instructions for electrical
workg;:l,, students, lmauura. ete.

book contains 68 motor dia- handy reference. The only com-
,.nms with complete lmlmeuonl 912’ of its kind on the
and reeonnccunc A, arke! 8o simple e can

or rewinding an anyon
Moto: Understand. Tt i helping thou
sands other workers—Iit will
belp you too, as hundreds of
testimonials prove.

C. tors. 8hows how

each coll 'ﬁ the -lotl :Mnl
an .

For nconnoctlng thcy cover oll

practical ges showing which

dlllum to use for the change M’ECIAL PRIGE OOUPLETE

Bound in loose leaf form for  we wiil ship G.0.D by Paroel Pest

YOU CAN EARN YOUR COPY FREE

Wo offer all owners of the Electrical Workers Friend a commiselon every book 4
¥°“ dave. to o “lm:'cdl’no ur book and recommeuﬁn ft. You em “g't 5':." ?unn price of mthaz{h&m& An

tely for full par
1524 Lowrie St., N. S.

SMITH & SMITH PUB. CO. Dept. B, Pittabusrgh, Po.
10c. CHARGES YOUR BATTERY F-F BATTERY BOOSTER

Dllt

AT HOME
WITH AN

IT P, AYS BlG or Magnetic Rectifier for 110-120 Volt 60 Cycle Alternating Current.
Bantam ¢t 6-6 pere 6 mltb‘(wry IS antam t{m 12-5 12 volt battery.$20
Type I«-Bm:mpera.an volt battery...... ’ g‘ypc 112-8 nmn:rl:plenmlt'glttery.z 24
Type 186-12 ampere 6 vo't hnner,v.u. 32 Type 1612-7 »- vvvre 12 wolt battery.... 3
Typr 1626-12 or 7 amperes in combination for both 6 and 12 voit batteries.............. . 48

F-F Battery Boosters are entirely automatic in operation. Screw the pluu in
lamp socket in your garage, snap charging clips on battery terminals without
disconnecting -or removing battery from car, turn switch and lock garage door,
knowing your tattery will be ctarged in the morning. You do not forego the
use of your car for a single day. High charging rates are best for large
batteries. rr where time is limited. Shipp weight h AMMETER
and BATTERY CLIPS, 11 to 15 pounds. Include postaxe and imunnee with
remittance for parcel pret shipmont. Keeping your S‘arting Storage Battery
in charged condition makes it delightfully responsive and last longer, requiring
fewer expensive battery renewals. Other F-F Battery Boosters for Farm
Lighting Plants and Direct Current.

Battery Stations and Garages Use the F-F Rotary Rectifier for Group Charging.
SEND FOR BULLETIN NO. 12 NOW, IF NOT YET READY TO ORDER

THE FRANCB MANUFACTURING CO., 10321 Berea Road, Cleveland, Ohio
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What are Dreams?
(Continued fyom page 902)

of the child walking thru a blizzard form 1
and she dreams she is lost in an ice cav —‘
carrying a tremendous icicle in her arm k]
and walking barefoot in snow six inch
deep. This is one -of Nature's ways of
announcing to the individual the dang
she is in. ’
Again, we can have a dream induce
by internal conditions, such as a heavy in<
digestible meal just prior to bedtime, which:
generally will produce nightmares. Su
nightmares are always of objects previous!
seen but often somewhat distorted. I
The cat and dog in our right-hand illus<:
tration assume fantastic shapes and cause;
the individual to arise in terror. A nightiy
repetition of such dreams indicate a dis-:
eased body or mind, and it is advisable -
for those having them to consult a rep-; )
utable physician, for such dreams are but
one of Nature’s methods of warning the!
person of some physical ailment.

Xmas Electric
-Amusements )
(Continsed from page 873)

" There are several ways in which to pre-j
cure the “animals” for this miniature
merry-go-round, the five-and-ten cent stores
supplying ‘several different kinds made out:
of celtuloid, cardboard, etc. Or you am.
make them yourself and paint them with
water colors; or again, they may be an:
out of children’s picture books of animals.
and glued on to cardboard or thin wood:
and cut out with a fret saw or jack-knife.’
The animals may also be made of tin.

‘Building a Toy 8cenic Railway

Fig. 4 shows a scheme for building a
miniature electric scenic railway which can
be placed around the base of the Christ-
mas tree or elsewhere to provide a great
deal of fun; besides it shows the operating”
principles of the real scenic railways to be’, °
found at all large summer resorts. The
mechanical details are practically few and,
quite simple. The track may be an ordt-
nary toy railway track or else it may be ‘

|

e e

N

home-made from wooden L-shaped strips.
The cars are small toy railway cars or else
a number of low-priced tin automobiles to
be found at toy shops, which are afterward
adapted to the purpose of the present
venture.

The cars are hauled up ‘the main and
highest grade by a moving belt or bicycle:
chain fitted with projecting clips, as shownj
clearly in the diagrams, and as the cars
reach the top of this first and highest ins
cline, they dash down the other side
their own gravitation. If the length of
track is properly proportioned, with not
many humps put into it, the car will cony
plete the circuit of the track and return
the position of the “pick-up” belt or cha
This pick-
chain acts as a-feeder for_that passing
the incline—the same as in the large-si
scenic railway.

It may be found that the cars will
to he wecighted with some lead in order
make them heavy enough to stay on
track as they speed down the incline
around over the circular track. The fro:
of each car has a piece of tin secured
riveted to it so as to hang downward
order-to be engmged by the clips-or lugs off.
the movisg chain. A chain in this case
used instead of a flat belt.

it
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“.\¥.4» Voice Thrower 10c

Learn to throw your voice into a
TRUNK, under the bed, out in the hall
or anywhere Lots of FUN fooling the
Teacher, Janitor, Policeman, Parents,
Neighbors, or Friends.

THE VENTRILO

l' & little instrument !.hlt fits into the mou'.h out
uncuon W“h lh& lbOVO for im"l"lll bll‘dl and

tr1 loqunm gent wlt.h the Ventrﬂo for lo cents. oo Ven-

NEW FORD JOKE BOOK 1920

All the latest jok
All the 6‘:: : on the l‘ord auto. Hundreds of

them,
& Dew one on your neighbors.
Large book wlltsc cover

by malil,

ROG EN X-RAY
Price 12 cents

HERE, BOYS, is
Just what you
2 mont ” want. With :gla lnat{g-
ou can npnaren see the
bonu your fi Think of the fun you
have vmh lt.. Sample by mall, TVIEI.VE OE'zTS can

SKULL RING

m l: a hmdus:ne. u 'I.i-d.“
Cross-bones.

eyes and looks '.hl fright-
ful. Wunen won’t lll:e it, but

for men
noveny u- by -ul.%f

Gee' What a Wad!

Some Green backs and
some Yellow backs. Create a
BIG _sensation mm your
mmds 'l'he drlc ;u&

vnd. ?IG ron otm?pheu by

ENCHANTED BARREL

B The Most Wonderful Pocket Trick Made
CHANGE A CENT INTO A DIME

9 cen

v SRR
nvl'ﬂl-- a QUINES el
South Norwalk, Conn.

< ENTNGER WILL SAVE
BIG MONEY SAVINGS FOR YOU
Falg 1y

oL
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Scienc

Facts for the
ouseholder
(Continued from page 853)

Lam

bulb is the governing factor, are these:
The “S” or straight side bulb, having a
hemispherical bowl and tapering, straight
sides; the “G” or globular bulb, which is
sphcncal the “PS” or pear- shaped bulb
of Mazda “C” lamps, similar in shape to
the Bartlett pear; the flat-end bulb, used
in flashlight lamps; the decorative flame
bulb and the sweet-potato bulb.

Large Mazda “C” lamps are sometimes
used for residence lighting, in which lower
wattage Mazda “B” lamps should be used.
And lower wattage Mazda “B” lamps are
sometimes wrongly used in offices and fac-
tories where the larger Mazda “C” lamps
ought to be employed.

Sometimes the partxcular problems pecu-
liar to each specific case constitute a large
factor in this tendency. But more com-
monly two mlsconceptlons on the lighting
question are the cause of such a situation.

the | People do not realize the injury that is pos-

sible to the eyes under faulty lighting facil-
ities. They also do not appreciate how
economical it is to use the correct type of
lamp.

THE LIFE OF AN lNCANDESCENT LAMP,

There is an erroneous impression that a
lamp possessing an extreme long life is the
most desirable lamp to use. But when it
is understood that the current consumed by
a 25 watt lamp in one thousand hours is
worth, at 10 cents per kilowatt hour, about
$2.50, while the lamp itself is worth less
than one-fifth of that sum, it will be seen
that the cost of the lamp is a_small item
in the total cost of lighting, It will also
be, at once, perceived that it is an expensive
economy to sacrifice light, merely to pro-

° Ilong the life of the lamp.

The average life of the lamps most com-
imonly used is one thowusand hours. They
‘are designed to give service for that num-
ber of hours. That amounts to about
eighteen months of use in the case of a
lamp in a residence, assuming that it is
burned on an average of about two hours
out of every twenty-four.

Mathematical calculations have set up
the one-thousand hour period as the longest
, for efficiency and economy. It would be
possnble to make lamps at a low efficiency,

4 thereby increasing the life of ‘the lamp. But
T |

that would also increase the current con-
cumed per candle-power. On the other
hand, by increasing the efficiency of the
Iamp, a decrease is effected in its life and
in the current consumed per candle-power.

The most economical way of using in-
candescent lamps is, first, to mstalf the
smallest size of lamp that will give suffi-
cient light for the purpose; and, second
to operate the lamp at the voltagc on the
label, of even at a voltage slightly hxgher
than that called for on the label. - .

As a 1 per cent increase in the voltage
increases the watts consumed only 2
cent, but increases the volume of light ge/z
per cent, such an operatnon as that men-
tioned is “good business”—even tho it tends
to shorten the life of the lamp.

POINTED PARAGRAPHS ON “LAMPOLOGY"

Speaking of the arithmetic of incandescent
lamps and house lighting bills, there are a
few points easily remembered by Mr. and
Mrs. Householder, and the most important
of these are cited below by the Editors:

To find the watts consumed by all the
lamps in a house or other building, multiply
the number of watts consumed by one lamp,
by the number of lamps. Also, watts equals
the volts multiplied by the amperes. Also,
volts equals the resistance of the lamp mul-
tiplied by the current passing thru it; cur-
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Real Fun for Live Boys!
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Oompleu Plans md full ln-tnlcﬂmn.
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may be had for building any of these well-
known Aeroplanes.

Curtis IN&-D2 Tralstsg Plase 3fr .
Do HeviMang Battle Plase, 3-fi. Model, 8.5
uc-4 le—c urtiss Seaplans, m-n.

curun Illm Tracter, 3-ft. Model...
Bleriot Monopiane, 3-ft. Model....
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Taube Menepiane, 3-ft. Model.........

gac of Denver, Colo., and ¢n
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sealed dozes by the Leading Toy, Sporting Goods
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store. youruorchm’lum.
order ired. postpaid, recdm qr m
above, and guarantee

Plans for Modern Aaroplnno

Complete Plans, which include Scale Draw-
ings and Building and Flying Instructions,
for any of the above Model Aeroplanes will be
sent by mail, postpaid, for 33 cents. These
Plans show exactly what is required to build ‘
a Model Aeroplane, and how to butld it. |

Send 5 Cents for Aeroplane Book

Gives full descriptions of sll
IDEAL Model Aeroplanes, Rac-
ing Aeroplanes and Flying
Toys. Also lsts bundreds of
Model Aeroplane parts and sup-
plies. It's a book every Ama-
teur should have. Bent post-
paid for 5 cents. Bend for one
today.
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irent equals volts divided by the re

while resistance equals volts di

current.

The practically obsolete carbon
incandescent lamp consumes from .
Evatts per candle-power (C.P.), v
ighly efficient tungsten lamp of 1
ent day, consumes approximately -
})er C.P. while nitrogen lamps
rom 33 watt per C.P. in the sm:
of about 100 C.P. value, down to a
5 watt per C.P. in the larger si:
such as the 1,000 C.P. unit.

The accompanying illustration sh
eral practical ideas of value to pe:
are striving to economize in their
Bght bills, It may be said as a f
that it does not pay to reduce the
power down to too low a value,
means a strain on the eyes, which ¢
of course, none of us desire to «
work under, but there are many
which the candle-power and the
wattage consumed in a given t
room can be conserved. Of cours
desire artistic effects such as plac
candle-powered lamps inside of
wlored glass shades made to i
bunch of grapes, and what not, an
ing you are quite willing to pay t
cost for this artistic eticct on your
lighting bill, then this does not apply

The sectional view of a typical h
electric lighting layout with the la:
marked in each room, is shown in
tration. Another figuré shows an e

" and also an inexpensive method of
- up porches, even large size ones.
figure shows the cheap way and t!
L. way of lighting the dining 1
matter whether large or small
lighting is a fine thing for those v
to pay for the extra watts consume
amounts to about double that requi
plain lighting of the dome variety, 1
example, with the ‘average size
40, 60 or 80 watt tungsten lamp wit
frosted bulb.

In parlor fixtures, many people
to economize by using one large 1
| as 100 C.P. lamp in one recepta
, three outlet fixture. Generally
~it is far preferable to employ tl

C.P. lamps, such as 25 C.P. units

of using the one high-powered lamg
25-watt lamps give a total consum,
1 the fixture of about 75 watts, and 1
; ing effect is usually vastly more «
i agreeable all around.

There are three principal types ¢

' mizers for users of incandescent 1
of which are shown in one of th
| panying figures. One of these ec
| receptacles or attachments dims 1
by means of a choke coil or rheost

a cord depending from the socket

Another one operates by pulling on

depending cord switches, switching

a small low C.P. filament or a Ia

C.P. filament. Still another en

small two coil A.C. transformer i
! tachment plug which fits into any

socket, in the base of which a sn

night lamp may be screwed.

AN of these devices will save
able money indeed, for those who
burn a light all night in children’
etc., or for those who need a r
lamp for a photographic dark roor

)

, BUYING RECORDS BY T

PHONE.

*Call 1-4-9-2-5 from your home
to hear any record you like. Th
is'complimentary.” This is the w
Angeles store interests the public
talking machine records, as told |
-Dunlea in System. When you can
records so easily it is a great indu

bay. .
' '{'his plan, which has been ina

4 some two months, has been a great neip.
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Science and Invention for December,

“Not at all, was his answer. You see 1
simply held the cap or cover of the end in
ny hand and when I presented you with
the wand, I transferred the wand from one
land into the other, slipping the cap in
lace. On the inside of this cap is soldered
alf of a snap cuff-link or similar snap
fastener, in the wand proper is inserted the
female part, and when the wand is given
to any person, this simple snap holds the
eid in place quite securely, as you can
readily see from the diagram.”

“But the coins in the hat,” I interrupted,
‘I am sure I heard them fall.”

“I wouldn’t swear to that if I were you,”
he added, “as the reason I asked for a high
hat is because it makes plenty of noise and
the effect of dropping a coin into the ‘hat
was obtained by merely snapping my finger
against the brim.”

“Oh!”—was all I could say.

After having recovered from the effects
of this, I said “These tricks are wonderful,
Professor, but haven't you anything in your
encyclopedia which doesn’t need the prep-
aration or the instruments which you have
employed thus far? Some simple trick for
every reader to perform.” “Well, let me see
—I believe I have. Wait a few moments.”

I busied myself with a magazine which
he had lying on the table, when, a short
time later he returned with colored bits of
paper, the ends of each strip were glued
together making a loop about 4 ft. long and
% inch wide. Throwing these upon the
table he drew out a pair of shears and said
to me, “Are you a good tailor? Insert
these scissors Kere and cut all around the
loop.” It was a tedious operation but soon
finisht, and as a result I gave him two loops.

Immediately he flared up. “What did you
do that for. I told you to cut all around
them but did not say to make two loop
out of it. One was sufficient, and then yo
even separate the loops, you should b
taught how to cut.” was quite amaze
at this sudden turn of affairs and the
gradually becoming more bold, I demande
that he do better. Picking another of th
strips he commenced cutting it the sam
way I had done. “Now if you had coaxe
it along, you might have done better or per
haps it you had spoken some magic wor
over it and made a pass,—thus a wor
like  consologicaletcopitulationanthropoha
genarianism, would have benefited your tric
immensely.” He had completed the cut an
there were the two loops interlinked. Pick
ing up another sheet of paper he sai
“Maybe I can do better this time,” and
when he had finisht cutting this, he had
one loop left. Yes, to be sure I was not
under the effects of no “half of no per cent
liquor.” He had actually cut a loop in half,
and after cutting it showed me one loop
twice the size of the original one!

“Now I'll try once more,” he said, and
picking up the last loop of paper started to
cut this. This was completed in a few
moments and there he was with a loop of
paper which had a knot in it. Which of
these two stunts were the more remarkable is
more than I could tell, but there to be sure
was the mute evidence lying in front of me.

Hargrave laughed merrily at my chagrin,
then gave me this secret. “You see old
topper, the loop I gave you was unprepared.
Those I had, Y prepared and the prepara-
tion needed is very simple. The first loop
is made so that it doesn’t contain any twist
in the paper. This you cut in half and try
as hard as you will you cannot obtain any-
thing but two separated loops from the
paper. The second loop is made by gluing
the two strips together but prior to gluing,
the paper band 1s given a half twist, the
third two half twists and the fourth loop
three half twists. These twists are never
noticed in a narrow long band of paper,
and the surprise of the cutting doesn’t abate
sufficiently to allow the onlooker to notice
the double twist or the - triple twist de-
scribed. Try it when you get home.” With
that he ushered me from the room.

1920

At Home in Your Spare Time

VERY year hundreds of young
men from all over the world
come to the residence school of the

.Free Use of This Fine
Electrical Apparatus

These wonderful, cleverl

School of Engineering of

Milwaukee to learn elec-
tricity in all its phases.
Yet we know that there
are thousands of ambi-
tious men everywhere who

Just Like
Going to
School

constructed instrument béar
unfped with actual, prac-
tical electrical apparatus—are
furnished absolutely free to
each student while studying.
These laboratories are not
toys—but include the same in-

aspire to big jobs in the
great field of electricity, but who can-
not conveniently leave their present
work to attend a residence school. It
-ain these
it this ex-
division
been
ed.

e knew
from our
long ex-
perience
that the
ordinary
1 of teach-
electricity
ANV UV WU WI WHIVI 18 geven - h 0 m e -
gy studsat "8l 2 B stydy meth-
ods would not measure up to the high
standards set by the School of Engi-
neering of Milwaukee. And so, this
unique, new plan of giving each stu-
dent free use of a complete home-
laboratory system of actual working
electrical equipment was conceived.
We know that it is the only practical

way to learn electricity at home!

America’s Greatest
Electrical School Brought
to Your Home!

On this plan you can now secure almost
every advantage of America’s Greatest In-
stitution of Electrical Education right in
your own home! In this way this famous
school now gives the most thorough prac-
tical intensive home-study course in elec-
tricity ever offered! It is a specialized,
graded course built up on the most ad-
vanced ideas of electrical instruction.
Thorough, yet simple texts—graphically il-
lustrated give the electrical principles
which logically parallel the practical ex-

erience gained in using the instrument
goards. This amazing new method of
extension instruction quickly makes any
ambitious man a high-salaried, electrical
expert!
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" struments and devices which
the electrical man meets with in every
day work.

You Can Fill One of These

Big Pay Jobs

The field of opportunity for the well
trained electrical man is practically unlim-
ited. Billions of dollars are invested in
this great industry. Thousands of men
are employed in it—but the demand today
is for men who are trained specialists.
These men command handsome salaries—
$2,500 to $6,000 and up to $10,000 a year
and more. Why don’t you get into this
fascinating, highly paid field of work?

Write Quick for
Big FREE Book

Write quick
free book fully
this astonish-
ing new plan.
Tells also
about Consul-
tation Privi-
leges with our
great staff of
over 90 exp¢
Free Employn
Bureau and o
special servi
Don't delay! 1
the coupon No

EXTENSION DIVISION
GCHADL of ENGINEERING
of Milwaukee
Dept. S-14, 373 Broadway, Milwaukee, Wisconsin

Exun:hol; Dlvhion‘ of Mil
Schoo En‘in“r ukee,
Dept. S-14, 373 Broadway, Milwaukee, Wi

Please send me free and without an( obligation
on my part full details of your special new home-
study course in Practical Electricity.

Name
Address
City..coovnenns vesarnanae
AC..eeieeenees EdUCAtion...eeeieeessnseness

..... DR R R TR R R P TE
.......................... seessescans

State...ceaeeenssess
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“There is not a man in power at the
Bethlehem Steel Works today,’’ says
Charles M. Schwab, in the American Maga-
zine, ‘‘whodid not %nat the bottom and

work his way up. Eightyears ne
Grace was switching engines. %ty
to out-think his {:‘b. coupled with' his sterling in-
tegrity, lifted him to the presidency of our cor-
poration. Last year be earned more than a million
do e« « « o» Jimmie Ward, one of our vice-
presidents, used to be a stenographer. The fifteen
men in charge of the plants were selected, not
::veu::: o‘;. -ol‘ne “d dnc -t:o‘lio of genius, but
beca: y in an ay ou ey were thinking
beyond their jobs.'"

If you want to be somebody, to climb to a Pod-
tion of responsibility, get ready forit. Do what you
are doing now better than the men beside you, and
train for the job ahead. You can do it—in spare
time—through the International Correspondence
Schools.

For 20 years men with ambition and I. C. 8. hel
have been making spare hours the steppinc-mne‘:
to successful careers. t year more than b,
reported that their studies had won for them ad-
vancement and increased salaries. Over 130,000
men in offices, shops, stores, mines and mills and
on railroads all over America are preparing in the
L C. S. way to take the next step upward,

Join them! All youneedis just ordinary brain:
the will 10 do, and the firm resolve to think alm:i
of the job you now hold. e L. C. S. are ready to
make the rest easy. Make your start. Mark and
mail this coupon.

———— —— PR AR GUT HEAE "o @me m e —

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 6171-B, SCRANTON, PA.
Explain, without ob! how I can quali the
poddon.orlnot.homb ut’:r'ewm:hlmnkx'.”“
ELECTRIOAL ENGINKER ORENIOAL ERGINEER
Electrician SALESMANSHIP
Electric Wiring ADVERTISING MAN
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Electric Cas Runnl; Show Card Writer

Heavy Electric T Outdoor Sign Psinter
Rlectrical Draftsme.

Window
ALLROADE
ILLUSTRATOR
Tel Expert DESIGNER
Te! BUSINESS NANAGEMERT
MEONANIOAL ENGINEER Private
Dr:?-l-nn Stenegrapher - Typlet
Machine Shop Practice Cert. Pub.
‘Toolmsaker Traffic M.
Gas E"Eﬁ"’
L GOOD ENGLISH
Surveying and STATIONARY ENGINEER
CIVIL VICE

SER
Rallway Mall Clerk
T or

Arshitectaral Draftsmen 'extile Overseer or Bupt.
PLUNBING AND BEATIRG AGRIOULTURE Spaaish
Sheet Metal Worker PeuitryRalsing Frouch
Navigator Automoblies Italise
Name.
t 7-38-10
',.' esent
Street
and No
City. —_State.

jarantee torefund your
e moneyifyoucan
hese zm«m-o.mm.
r $8.00, Order thix amazing
this minute before it is toolate.
pame, address and breast measure.
IRD-MEWITT & COMPANY
12 590 W, Von Dure St Chissge, B.

Scier

Heat for
the Household

By H. WINFIELD SECOR
(Continued from page 864)

of comprest coal dust, charcoal, and there
has recently been quite a flutter among
the fuel producers by the introduction of
briquettes made from comprest sawdust,
mixed with coal dust.

There was recently shown in this journal,
a photograph of a new British built stove
which was intended to be used with bri-
quettes, as a source of fuel and which
burned for eight hours on one loading.
Americans are probably most familiar with
briquette heating thru the introduction a
generation ago, of the famous Clarke
carriage and automobile stoves which em-
ployed a non-smokeless slow-burning bri-
quette made in a special manner. Small
pocket stoves burning briquettes containing
a nitrate to accelerate combustion, have
also been made from time to time, both in
this country and abroad.

Electric Fans Boost Fuel Efficiency

It sounds quite paradoxical to_think of
using electric fans in the winter time when
we are hugging radiators and stoves in
order to keep warm, and yelling at little
Johnny and Sister Sue to close the door
in a hurry, for fear some of the precious
heat may be lost. However, the new gene-
ration has listened wisely to heating en-

ineers and knows that an electric fan,
judiciously employed, will help the circula-
tion of heated air in a room or building.

The illustration at Fig. 6 shows how to
construct a very good air deflector so as
to re-direct the incoming cold air from the
raised window sash, to the electric fan
placed behind the radiator, thus causing a
constant current of heated air to pass thru
the room. It is usually best, especially
in offices, to have the top sash of the win-
dows lowered a little so that a perfect cir-
culation -of air can take place. The cold
air going in at the bottom of the window
is heated by the radiator, and then rising
to the top of the room, eventually passes
out thru the open top of the window.

Another good use for electric fans is in
relation to the furnace; sometimes, the
electric fan is placed before the draft door
to provide a forced draft and in other
cases, fans have been placed with excellent
results in the cold air intake box as shown,
so as to promote a steady and sufficient
draft of cold air into the furnace. Those
who have had experience with hot air fur-
naces know that one of the great troubles
with this type is that in sluggish weather,
when there is not much wind, it is often
very difficult to get the heater to throw
a sufficient amount of hot air into the
rooms heated by it. This is due to the
fact that there 1s not a sufficient amount
of cold air taken in thru the cold air box
and the object of using a fan in establishing
this condition, will be at once apparent.

Saving Coal With Storm Sash

It is surprising how few people realize
that they can save as much as per cent
on their winter fuel bill by the judicious
installation of extra glass windows or
storm sashes on the outside of the window
frames. People who live in city apart-
ments or in well settled localities where
the houses are fitted in like building blocks,
do not notice this, of course, so much as
where a house is swept by the “four winds
of heaven.” Once you iave tried storm
sashes on your east, north, or west windows

you will marvel at their efficiency.

—
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| The Demand
for Good Wireless Operators

Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT HOME—in your spare time—quickly, easily
and thoroughly. No previous trainin or.exferience required. Our Home Si:udy Course has been regared by
Mr. L. R. Krumm, formerly Chief itadlo Inspector, Bureau of Navigation, N. Y. He resigned last August
to accept a position of still greater responsibility with one of the largest Commercial Radio Corporations in
the United States. Radio experts able to impart their practical and technical knowl to YOU in an easy
farrazienty Tl eyt s Ui, Tl i Yoeon e 500 2T 2o o, e
. one. The ins i i i 8 earn
Code as it was to learn to talk. Al you will have to do ge?otsligger:.l shed free Wlll' malks 16 a5 sty to °

wine Big Salaries Travel the World Over ,

less operators receive excellent salaries ra:

to $200 & month and It is only & stepping stone to. betier peitire A Wireless Operator can vislt all parts of the world and reeet
There is practically no limit to your earning power. en who fine pay and maintenance at the same ti you prefer &
but_yesterday were Wireless Operators_are now holding positions steady position without travel? There are many opportunities at
as Radio Engineers, Radio Inspectors, Radio Salesmen at salaries the numerous land stations or with the Commercial Wireless or
up to $5000 a year. with the Steamship Companies.

and
Text Books

We furnish free to all students,
during the Course, the wonderful re-
ceiving and sending set exactly as
shown in the ilustration. This
set is not loaned, but given to
all students completing the
Course. One cell of dry battery
all that is required. No ad-
ditional wiring, aerials, etc.,
This wonderful Set for learning the Code furnished free with our Course. needed. )
The Transmitter shown is the celebrated Omnigraph used by several Departments of the U. S. Government and by the leading Universities,
Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. Start the Omnigraph, place the phone to your ear and this
remarkable invention will send you Wireless Messages, the same as though you were receiving them through the air, from a Wireless

Station hundreds of miles away. When you apply for your license, the U. S. Government will test you with the Omnigraph—the same
model Omnigraph as we furnish to our students. Ask any U. S. Radio Inspector to verify this. R

Wireless Telephony Course FREE Post-Graduate Course
, . .
We have incorporated in our Institute an up-to-date and complete tAhemll: month’s Post-Graduate Course, if you so desire, at one of
rgest Wireless Schools in New York City. New York—th
Course in Wireless Telephony, written by our Chief Imstructor, Wonder City—the largest port in the World and the x‘i'ead?;';.mr:
Mr. L. R. Krumm. This Course is also furnished free. of every leading Wireless and Steamship Company.

: The Department of Commerce of the U. S. Government
lreeognisinc the value of the instruction furnished by us, allows all of our graduates a five-point credit in their examination for first-grade

THE U. 8. SHIPPING BOARD_will also testify as to the value of this instruction.

‘America’s Fastest Growing Wireless Institute
Send for FREE Booklet

There Must Be a GOOd Reason. " Without obligating you in.any way, send for our booklet ‘“How
to ome an Expert Wireless Operator”’—it is free. Mail the
There ls— coupon below, or postal or letter—but do it today.
NEW YORK WIRELESS INSTITUTE,
The Best Course in Theory available. . Dept. 77, 258 Broadway New York City
The Best Instruments obtainable. -
. New York Wireless Institute
'l'h:l Best Text Books and Diagrams on Dept. 77, 258 Broadway, N. Y. City.
! the market. Send me, free of charge, your booklet “How to Become an Expert
Wireless Operator,” containing full particulars of your Course, in-
Easy Payments cluding your Free Instrument offer.
A small payment down will enroll you. We will make the pay- Name
ments 8o easy that anyone ambitious to enter the fastest grow. |  N8ME Lo resessesaece sesesssenccces setessessntses .
ing profession—Wireless—may do so. Add

City or To“-‘.-o-o‘caoocooocottoo.cttooooooomoocoooi.c't.oooo
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CAPLLLLLCIG 1D Wllls L1ivu at wuic lll TOCuL l‘.me
—a “mechnigraph” has been made of the
vacuum gasoline-feed system used on mod-
ern motor cars—and this has been animated
on the screen.

Incidentally the flashes of the vacuum
feed system occupy 150 feet of film space.
At the rate of sixteen exposures to a foot
of film, it was necessary to hotograph the
“mechnigraph” 2,400 times. The making of
the replica and preparing it for the camera
occupied two weeks. The man who made it
spent years perfecting himself in this work,
the photography alone consumed two days,
and the working of the “mechnigraph” oc-
cupies the screen for just two minutes!—
Photos courtesy Harry Levey Service Cor-
poration.

What to Invent

By JAY G. HOBSON
(Continued from page 885)

an intensive state, as it is drawn from the
burning end thru the paper wrapper and
into the mouth and lungs. If this be true,
and no doubt it is, a new cigarette holder
with a special cooling feature should prove
invaluable to the millions of puffers in-
haling regularly, as most inveterate users
of the mystic weed choose to do.

As shown, the construction of this holder
sends the smoke indirectly thru the holder
into the mouth, instead of . straight thru
the holder as the present kind does.

By causing the smoke to travel further,
it makes for cooler smoking, and the larger
surface of the holder coming in contact
with the nicotine in the smoke, should have
a tendency to retain some of it, thereby
keeping it from the mouth and lungs where
the damage to the health is done.

As an advertising article for a special
brand of cigarettes and cigars, large quan-
tities ¢ould be sold.

'Copyright 1920 by the Author)”

Here's the reason | wanted
“The ANNO- Aer

SEE how these sides work?—When I spread them
out I have a hauling wagon. Just see how
strong it is. Now suppose I want to coast, I push
the sides towards thes center. (They swing on
mt:). Look at that roadster. Built just right.
ik it.l. have real roller-bearings. No 'wagon

e

“And maybe you think it doesn’t travel. —I'l
challenge any boy on this street to a race.”

An 4 The Perfect Chg-m. G.ift

sto-Wheel wagon a year-’round

You'll enjoy it thm:lf:ut your boyhood. Bu&‘al
tj:‘éw 4 reriible Roadster, we make the
some booklet describes all a?z“es and models,
_ Set your heart on an Asuto-Wheelfor Christmas.
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- Practical Chemical |

Experiments
By PROF. FLOYD L. DARROW ®
(Continued from page 871)

found in their behavior toward heat. Some
are very easily melted and oxidize or un-
dergo combustion with great readiness,
while others are exceedingly resistant.

Mount a piece of platinum wire two and
one-half inches long in the end of a short
piece of glass tubing by fusing the two
together in the flame of a Bunsen burner.
Note the bright silver lustre of the wire
and its flexibility. Now place the wire in
the oxidizing portion of the Bunsen flame,
i.e., the hot outer part just above the tip
of the inner cone. As you will observe, the
wire becomes white hot and seems to ex-
pand in size. Remove the wire, allow it to
cool and note that it has the same bright
lustre and flexibility that it had originally.
The wire in no way seems to have been
changed. All its properties are still intact.
Such changes we call physical because the
composition of the substance remains the
same.

Next, by means of tongs, hold a 2-inch
piece of magnesium ribbon in the flame of
the burner. A very vigorous action ac-
companied by a flash of blinding light fol-
lows with great rapidity When you have
recovered your sight examine the white
brittle residue that crumbles to a powder at
the slightest touch. In no way does this
new material resemble the original mag-
nesium ribbon. The lustre, toughness and
flexibility are all gone and it will not burn.
Its properties have entirely changed and
therefore we say that a chemical change
has taken place and a new substance has
formed. But since magnesium is an ele-
ment it could have lost nothing in this
change and, therefore, something must have
been added to it. That something we shall
see is oxygen.

Weight Change on Heating a Metal in
the Air: That metals that undergo oxida-
tion gain in weight when heated 1n the air
can be very readily shown.

On one side of a horn-pan balance place
a small porcelain crucible and fill it nearly
full of granular tin, or “mossy” tin as it
is called. Then just exactly counterpoise
this with lead shot.

Arrange apparatus as shown in figure 1
placing the crucible of tin on the pipe-stem
triangle. Using a small flame melt the tin
and then gradually increase the heat. Con-
tinue the heating for about twenty min-
utes and stir the contents of the crucible
frequently with an iron wire. You will
observe a gray scum form on the surface
of the molten tin and as you remove this
with the iron wire the bright silver lustre
immediately returns and as quickly van-
ishes. As you proceed the metallic tin dis-
appears and a gray powder takes its place.
When nearly all of the tin has been changed
to this gray powder, turn off the burner and
allow the crucible to cool without remov-
ing from the pipe-stem trirugle. When it
is cool enough so that you can handle it
with perfect comfort again place the cruci-
ble and contents in the pan of the balance
and note the weight change. Unless you
have been very careless in your manipula-
tion the balance will show a decided in-
crease in weight.

What is true of tin is also true of other
metals which oxidize when heated in the
air. For many years in the early history
of chemistry this simple fact was unknown
and even for many years after its discovery
the explanation of what had happened was
a deep mystery. We now know that oxygen
from the air unites with the metal.

Proof of the Oxid_tioA of Copper: Cut
a quantity of No. 24 copper wire into short

(Continued on page

CAPT @. F. CAMPBELL

NATIONAL AERO INSTITUTE

916 S. Michigan Ave.,

Learn Commercial Aviation
Quickly At Home

Aviation is still in its infancy, but it is well past the trick stage.
biltion dollar industry ding th ds of trained men as pllots, mechanics, designers,
salesmen, etc. You can enter this great new fleld of industry at a large salary after a
few months of careful home study.

Course of Practical Aviation in National Aero Institute
will it yeu for a big paying position in this giant industry. This nationally reco
course i8 directed by the famous British birdman, Capt. Geo. Frederiok Campbell, R.
who personally supervises the work of every student.

It costs the U. 8. Government $35,000.00 to fit 2 man for flying.
is ground work. QOur course letely covers - tm m Mg = o ——

nd work and enables you to master the Natienal Aero Institu Dept. 744-2.
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A Prophet of
Science

By JOHN DE QUER
(Continued from page 845)

metal, providing the radium is not in too
close a proximity. From this I have con-
ceived the idea that the Alpha rays of
radio-active substances if properly applied,
may have a stimulating effect upon cell
growth, while the Gamma rays may be di-
rectly associated with function. In these
experiments I do not concern myself with
function, but only with growth. Some
¥ears ago, Dr. Alexis Carrel started this
ine of experimentation, and produced some
wonderful results, and I believe if the
proper light or electric stimulation to which
each cell responds can be found, that these
experiments will lead to an industrial de-
velopment which will make the ocean water
available as food for the human race. If
this can be done, then we may smile at
the gloomy forbodings of Malthus for an-
other thousand generations.

“You see life originated in the ocean.
Here the cel had its birth. It transformed
sea water into its substance. The analysis
of our bodies and that of sea water are
very similar; they differ only in proportion.

The cell is an aquatic creature; it has never |,

left its original habitat. Our bodies are a
cooperative commonwealth of cell colonies
floating in a saline fluid. The small ani-
mals of our California deserts, which do
not see water for years at a time, manu-

mpie, pian ana easy| facture that fluid by chemical or electrical
th your first lessan | reactions going on in their intestinal tract

e starches in their food. The peri-
gestation and other vital functions
e the phenomena of the tides. Doubt-
this is because the cell evolved in
sic times under tidal conditions, and

things today, being nothing more |

ighly complex associations of cell
which differ from each other only
: the media in which they develop
in chemical composition, still_re-
to the conditions of its primitive

removed the cap from the bottle,
>k out the lungs which he now sub-
:0 the galvanometer test demonstrat-
t the needle moved in the same way
the test on the living dog. “After.
: has been dead two weeks its lungs
e,” said he. At this point the dog
table began to stir. He was comm
m under the anesthetic. “Poor pup,
ed the experimenter, “I have cut hlm
much to save him. Dog Heaven is
ce for him.” So saying he took a
bistoury from his instrument case
ith a deft movement of his hand,
| the spinal chord from the medulla,
ition ceased immediately.

his stethoscope he listened to the
»f the creature until that organ had
to beat. It took some time. “When
art and lungs of an animal have
to function they are generally sup-
to be dead,” he explained. “But I
ow you that the individual cells of
g are not yet affected by its organic
” With a few strokes of his knife
ised several of the creatures muscles.
he laid on a plate of glass and sub-
them to the galvanometer test, with
results to those obtained when they
art of the living dog.
v I will return the cat’s lungs to
rtificial nest, and make similar nests
rorts’ running gears;” he purred as
imself, “and two weeks from now I
sure you, they will be as alive and
s ever, no matter what becomes of
t of the dog's anatomy.
lolph_Virchow has said that ‘disease
lent in the cell’ He stated a partial

e e e e e o R

Send No Money
mronres VELOUR HAT

IMPORTED

The Electric Safety t?m
ing a pleasure, Bladovl tng Y
a minute cuts the smoothly
lvil{thout slightest pull oté lrrtbt: .
e a gentle massage. Can used
or without electric current. .

Al users of the Lek-Tro Shav .d!“l.

A barber lt.n—“nln shaved fn‘
g:-’:

any sha amc.
I
"ﬁmmn h-nu
vnuu'rmc mmlc RAZOR eo.
Dept. 122, Council Rluffs, lowa

NEW MOTOR BARGAIN

GENERAL
ELECTRIC

: HP llOV

A
single ohue,

Write for mnnnted
Shav Safety

W1ill operate
50 Washing

Sewing Mach -

Laties, Grinders
Bonh ‘W ashers,

1750 Speed.

Com)

l h snlnueuon
Ptu amlonona mmmd money

nlunnted catalog oi motors and suppliss FREE

HYRE ELECTRIC CO.
€31 South’ Dearborn Street Chicago, Il

Learn the

i

BaAnrn
TETRNT SCHONL OF LETTERNG, mut u.un.-.

SECRET-SERVICE

Operatives, Detectlvgl rld Investigators are in blg
a work.

Gard Business

28. TO
‘ambitioua.
COUrse

e ependest. . We. show you o by pome
(] OW YO
Wrugen American snul of Criminelogy, Dept.

Detroit, Mich.

WWww americariradiohistorv com

R —

— e


www.americanradiohistory.com

Scrence and Invention- for Decémber, 1920

truth. One phase of life manifests itself
thru the cells, and disease means that the
cell’s transforming power is below par.

- Highly organized ings manifest two
forms of energy. Let us -call them the
vegetative and the functional. The vege-
tative is energy manifesting itself as
growth, and the functional is that ener
used in the struggle for existence. Growt!
is due to a multiplication of the cell units,
while functional energy is due to the cir-
culating of the blood cells. These little
workers add to their individual transform-
ing power that of their mass movement.
It is due to the cutting of the lines of force
in the earth’s field by the circulating blood
that warm blooded animals are capable of
such prolonged and intense exertion. The
earth’s magnetic field is the source of their
dynamic energy.

“But what I especially want to call your
attention to is the fact that the death of
the individual and the death of its com-
ponent cells are two separate and distinct
phenomena. And in this fact lies the solu-
tion of some of the big problems which
confront the human race today, and the
solution of which will become imperative as
the years roll on. But I am getting ahead
of what I wish to say right here.

“As I have said animal life is due to the
activity of harmoniously cooperating cell
groups called organs, growing and func-
tioning in a chain of media, each of slightly
different chemical composition, according
to the re?uirements of the -cell forms they
supply. It is my idea that the waste of
one tissue alters the blood in such a way
that it becomes a proper culture medium
for the next, and so on until all organs
have been supplied, when the unusuable
waste is thrown out of the system by the
organs of elimination. If this is true then
health depends solely upon the perfection
by which one set of tissues prepares the
nutrition for the next. Tissues grow.or
suffer in direct proportion to the chemical
sufficiency or insufficiency of the fluid on
which they are fed. Of course there are
other factors but these need not worry us
now. What I am interested in is in the
growth of tissue for human consumption
apart from sentient organisms.

“Animals, and not their organs differ
from such plants as the geranium, willow,
or cotton-wood tree. These you may cut
to pieces and each piece if suitably planted
will make a complete plant or tree. They
are comparatively simple organisms grow-
ing in a single medium, while an animal is
a complex organism growing in a chain of
media. Thus what is true of the geranium
cutting is also true for our various organs,
the difference being that while the geranium
is planted in the soil, the organs are planted

in different fluids, automatically supplied
by the cooperative action, of their vege-
tative and functional activity.

“If I can succeed in demonstrating these
facts beyond the peradventure of a doubt,
they wiﬁ prove to be of immense impor-
tance to science, especially to therapeutics.
As yet we have no science of medicine.
Medication is to a great extent guess-work
and experimentation. Doctors still wince
when some one quotes Voltaire’s sarcasm,
that Doctors put drugs of which they know
little, into bodies of which they know less,
for diseases of which they know nothing.
How can we know very much concerning
the processes of disease which is the ap-
proach of death as long as we do not un-
derstand the true nature of life, the per-
ection of which spells health? We have
o right to hide behind a metaphysical bug-
ear which would make of life an impene-
rable mystery. It is no more an impene-
trable mystery than was the inland ' of
Africa or the North Pole. I firmly believe
that every phenomenon in the universe can
be traced to a single cause, and that to this

If You are an
Apprentice—

You take your problems to the STAR-
RETT BOOK FOR MACHINISTS’
AJ’PRENTICES. It helps you to solve
them.

But, if you've completed your time and
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series, THE STARRETT DATA BOOK
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find these and many more in its 180 pages.
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x 7. Price 75¢. - Get either of them at
your dealers, or order directly from us.
Catalog No. 22 “LE™ is a handy reference
book. Sentfree upon request. :
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rule life is not exception; if it is, then the
word ‘universe’ is a misnomer,” . )
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tests prove that an All-Spark
actually will eliminate car-
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power out of your engine.

You can try an All-Spark
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He paused in his conversatio
the carcass of the cat to the ic
called his neﬁro servant to disj
remnant of the dog, after whict
himself with the muscles he h
and which lay still quivering o
of glass.
Taking one of the muscles, |
it to one of three silver pipettes
fixt in a large bottle stopper; fro
pended the muscle in a_bottle
dimensions to the one in whi
the lungs of the cat. The pi
which the muscle was suspenc
tached to an oxygen tank by 1
soft rubber tube, while anothe
thru a small hole in the bott
bottle in such a way that it pri
enough so that its end woulc
below the hole provided for it
upon which the bottle was to r¢
end of this pipette which fell
shelf, he fastened a little sa
which he regulated so that it
the required gas pressure withir
This tube was run up into the
point just above the fluid leve!
the Doctor explained it could -
carbon dioxid created by the
of the muscle and expel it from
of the tissue. The other two pi
stopper, he connected, one wit
ta as he called it, and the -
adjoining bottle in which was :
specimen of another tissue.
some kind of pumping device w
the media from one bottle inta
a definite rate of circulation.
cle cells take nourishment from
in which they are placed; they !
waste into it; hence we must
the circulation of the fluid. Flui
once been used by a tissue mus
to it again until it has been pu
the excreta produced by the m¢
that tissue. This, I have fot
accomplished by the growth o
sues. The only thing that mal
cell types in one organism pos
fact that the morphological stru
cell varies according to the mec
it finds itself. Thus the excret:
of tissues becomes the culture
the next, and if we are to pr
artiﬁciallg, with any degree of
must endeavor to imitate the r
of nature as nearly as is human
he explained enthusiastically.
“But what is it you expect t
all this work? Where is the m
1 asked %enuincly puzzled. Th
tion I felt sure would bring f
excited flood of oratory, but i1
disappointed. Nothing excited
except obscure phenomena; thi
alone, set him to work.
“In the first place,” said he,
reference to our modern god, “t am trymg
to discover what life is, and what are all
the conditions on which it depends for its
fullest and freest manifestations. The lack
of such knowledge, fills our text-books on
physiology with statements expressing
doubt and uncertainty. Much of what the
laity takes for truth is mere hypothesis.
There are whole series of sccretions, the
nature of which we do not understand,
and which, we therefore are as likely to
hinder as to help with our medication.
“Society has intrusted us as doctors with
the care of that highly complex mechanism
we call the human body, the functional
motive power of which we do not under-
stand, not because that motive power is
unknowable, but because science has just
penetrated into that world of forces from
which the material universe arises. We
have always regarded life as-a phenomenon
of matter, we mady have to come to the con-
clusion that matter is a phenomenon of life.
Radio-activity and electricity are the beacon
lights on the shores of the world of matter;
they point the ‘way into a sub-material uni-
verse, and it is in this universe that we

www americanradiohistory com

WOBL LUl U. © fawsvumusy sy

.ayemd:!ms:gdo

JFostonld. ) Groten A Vataes 799 0 Gtan |

WE'LL MELR YOU ALONG

Free and
v?flmu.

READ LOCOMA

—an interesting, m‘l:um MAGAZINE. on

5."” hul.mlvri .
B Diverce, Eugesn| Birth Contrel, Sex
glene, ste. For Men an

Wemen oaly.
cents a_copy, $1.50 a year, 8 months’
trial B50c.

{5
special
100 E.E. & M. Bldg., Farmington, Mich.

You can be quickly cuved, & you

STA

!tuuu-buhonnguu

s
Senjamin . Bogue, 773 Begas Bidg., Indiasapels



www.americanradiohistory.com

Science and Invention for December, 1920

must seek for the ultimate cause of life’s

processes.

“But this field is comparatively new
while medicine is old; it moves but slowly
on these heretofore untrodden paths. Doc-
tors are unaccustomed to think of life in
terms of electro-magnetic lore; but they
will have to come to it, if medicine is ever
to become what it ought to be, a pure
science. As it is now we are treating a
highly complex generator as if it were an
internal combustion engine, with the result
that we not infrequently short-circuit the
machine.”

He walked over to the table which stood
in the center of his laboratory and picked
up several fairly large horseshoe magnets.
These he clamped together with small brass
clamps, fastened them to an upright in such
a way that their open ends fitted over a
copper disc, which he now set in motion
with a fan motor. By means of the bare
ends of an insulated wire he drew off
from the swiftly rotating device a shower
of sparks, explaining as he did so that it
was the copper cutting the lines of mag-
netic force that produced the electricity.
“Hemaglobin contains iron. Iron is affected
by magnetism, from which I conclude that
its circulation thru the vascular system
must give rise to electrical phenomena,
which I believe lie at the basis of the func-
tional activities we behold in living or-
ganism,” he explained.

“But cannot these be explained upon the
well established laws of chemistry.,” I
asked. “Is it really necessary to consider
the body as a dynamo instead of an inter-
nal combustion engine in order to fathom
the mysteries of life?”

“It would be all good and well to stay
within the bounds of ‘the established laws
of chemistry’ if we really knew them in
the strict sense of the word,” he replied
quietly. “But you must not forget that
much of what we considered ‘well estab-
lished’ twenty years ago is today being
shaken to its very founddtion. The elec-
tronic theory of matter is going beyond
the atomic theory. The search for the
primal cause has past out of the hands of
the chemist and into those of the physitist.

. Radio-activity has revealed to us a new
continent in science which it is for us to
-explore. This continent stretches from the
atom to the ‘Prima Causa,’ and in it lie
the secrets of electricity, magnetism, gravi-
tation, repulsion, and life itself. These are
all pre-atomic forms of the one thing which
composes this universe. As I have said,
. they are pre-atomic forms of energy. How
then are you going to seek for them in
what you are pleased to call ‘the well es-
tablished laws of chemistry.” These laws
deal with the action of atoms on one an-
other, while these pre-atomic forces give
rise to the atoms themselves. Gravitation
is only manifest to us thru the weight of
 material things. Electricity we know chiefly
by its result. Heat is only manifest thru
material media, and life is only recognized
in _animal or vegetable form.”

He leaned against the table and ran his
fingers thru his wavy blonde hair, while
a whimsical smile played about his whip-
like mouth, “Some day I will show the
world, not only what life is, and upon
what it depends, but also the réle it plays
in the formation of the so-called inorganic
universe. It may sound terribly heterodox
but I have a notion that not a few elements
undergo transmutation in living organisms.
Elements, like the organisms they compose,
. have tl;exr birth death and transformation
riod.

. “Surely you do not hold this view seri-
- ously?” I asked. And then, in order to
"draw him out on this point, I added that
I was under the impression that science had
demonstrated beyond the peradventure of a
doubt, that nothing could be found in or-

nic beings that did not enter into them
in molecular or atomic form from their en-
vironment. I was willing to concede that
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molecular- rearrangement took place in
both animal and plant structures, but- that
there was such a thing as atomic trans-
mutation consequent wupon wvital activity
seemed to me a dangerous heresy.

But my objections only brought a smile
to the face of the earnest experimenter as
he pursued his activity among the culture
Jars. Turning a stop cock here, and read-
ing a dial there, testing the acndnty of this
fluid and the specific gravity of that, mark-.
ing the results of his findings in his ever-
ready note-book while he talked, as if he
were thinking aloud,—he did not present
any counter arguments to what I had said
but just explained his views, and demon-
strated his principles in a way that marked
him as a unique man among my scientific
acquaintances. He just talked, and his ex-
pressions are always interesting and unique.
It is an education to listen to him. His

philosophical deductions may not always
be orthodox, and he may misinterpret
meaning of his experiments. I do not know
I only know that all those who have the
privilege of his friendship will agree that
his achievements are remarkable.

Dr. Pringle is always at work. He sel-
dom busies his mind with abstract propo- |
sitions. ‘Demonstration beats argument,”
is one of his favorite sayings. henever
he makes a statement, he wants to work it
out before your eyes. To be a teacher thru
?geds seems to be the motive power of his
ife.

Thus while working he replied to my
| challenge of his scientific orthodoxy. He
contended that science was always right
but that scientists were frequently wrong.
Said he: “Scientists fish for truth, with a
generous share of fisherman'’s luck, When |
they do make a catch it is a big one, but‘
they are of necessity few and far between.
And the species of the specimens are not
always certain. The trouble with us is,
that we are inclined to stick to one side of
spurts | the boat; and if some one suggests that we
try the other side we are apt to call him
irregular. That is why we persist in look-
ing for the nature of life in atomic reac-
tions; we have the habit. The idea that
life may be itself an atom-forming power
comes from the other side of the boat, and
is therefore taboo. The idea that there are
eighty distinct substances in the universe,
is not only ridiculous but dead; it only sur-
vives as a scientific superstltton, marring in
no small degree our progress on the path
of knowledge.

“Sir William Ramsay and others, have
witnest the birth of helium from the death
of radium, as well as its intermediate
phenomena. Is it then too much to con-
ceive, that what happens in Sir William’'s
laboratory, may, I do not say does, happen
in the infinitely more complex laboratory
of the animal or vegetable

By this time he had finished chcckmg up
on his culture jars and he continued his
conversation. “As sometimes happens in
mathematics, when we invert the problem
the truth drops out, so it is in biology and
for that matter in all sciences. Many things
remain unexplained because we approach
thcm from the wrong side; that is why I
have inverted the problem of life; and
while I do not say that I will solve the
mystery, I do say that I have approached
nearer to the solution than ever did myJ
preceptors.

“Some day T will take you out and show!
you the laboratory on my ranch by the sea.
I am doing some interesting work on both
animals and plants. Modern science has
proven that there was more than a grain
of truth in the idea of the ancient alchem-
ists, that matter could be raised to higher
values. In the case of radium at least we
have discovered that elements can be stept
down to lower values and by parity of
reasoning, what can be stepped down can be
stepped up. If atoms are condensations of
electrons it may be a good guess that Nv-
ing organisms play a part in that conden-
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Experiments
(Continued from page 913) - *_ X

pieces about a half-inch long. Put these in-

a 15-inch length of combustion tubing ar-
ranged as shown in figure 2 and connected
with an oxygen generator. Under the tube
place a 4-tube Bunsen burner. Heat the
wire and at the same time pass over it a
stream of oxygen from the generator. Bring
the copper to a good heat before starting
to heat the generator. Prepare the oxygcen
in the usual way by heating a mixture of
potassium chlorat and manganese dioxid.

When the copper wire has turned to black
copper oxid turn off the burners, discom-
nect -the oxygen-generator and allow thke
tube to cool. Remove a few pieces of the
black -wire and note their lack of lustre
and flexibility. Break a piece' and observe
that the wire has become black and brittle
thruout. : : :

Practical Chemicsb. |

Now set up a hydrogen generator and -

connect it te the combustion tube contain-
ing the copper oxid as shown in figure 3..

Upon the zinc in the hydrogen generator
pour dilute sulfuric acid, and after all the
air has been swept from the apparatus, light
the four-tube burner under the combustion
tube. As the stream of hydrogen passes
over the hot copper oxid it unites with the
oxygen in the oxid to form water, which
escapes as steam, and there is left in the
tube bright metallic copper.

Thus by heatin,
reducing ths product with hydrogen back
to metallic copper, accompanied by the
formation of water, we have proved that
copper oxidizes. Incidentally we have also
proved the composition of water.

Great Activity of some Metals: The
two most active metals are potassium and
sodium, the two least active are platinom
and gold. The two former are so active
that they will decompose water with the
liberation of great energy and therefore
must be kept under kerosene. .

Buy an ounce of each of these two metals.
They will probably come in small sealed
containers. Before opemn%;hem have ready
two small wide-mouthed bottles containing
kerosene. Then upon removing the metals
immediately immerse them in the kerosene.

Remove the potassium-from the kerosene
and with your knife blade cut off a very
small gicce. Note the softnesg: af the metal
and the bright lustre of the Meshly cut
surface. ‘But also observe that this bright
surface immediately tarpishes owing to the
very great affinity of potassium metal for
oxygen. N

Now throw the small piece of potissizm
upon the surface of water in a small cup
or beaker. So light is the metal that in-
stead of sinking it floats, and so great is its
activity that immediately it begins to liber-
ate hydrogen from the water and both the
hydrogen and potassium take fire. As you
watch, a molten globule of shining metal
skims about over the surface with a hissing
sound and growing rapidly smaller is soon
consumed.

To show that a new substance has formed
in the water add to it a few drops of
phenolphthalein indicator and a beautiful
pink color showing the presence of a base
appears.

epeat the above operations with sodium
and similar results will be obtained, except
that the sodium will not take fire.

These were the two first metals to be
discovered by means of the electric current
and it is said that when Sir Humphrey
Davy saw the bright globules of molten
potassium scparating at the cathode of his
apparatus, his delight knew no bounds and
he danced about his laboratory like a mad-
man for sheer joy.

- = (Continxed on page 939)
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Announcing the Original *“Duck” Service
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Tremendous Christmas
Stocks—

ITH a business of unprecedented
volume ever since the close of the
war. With nothing short of miserable

service from our many sources of supply,
and many other unusual conditions to con-
tend with, we found it impossible, up to a
comparatwely short time ago, to give the
service on orders for which we always en-
joyed such a high reputation, and which
was our pride. We deliberately curtailed
our advertising; because we could not get

catalogs printed fast enough and because we-

did not want a volume of business we coul

not expeditiously handle. We are now able
to guarantee the wonderful service that our
thousands of patrons received for many
years before the commencement of the war.

Send 12¢ for this wonderful catalog today.
* Revised price list to first edition of catalog
) No. 14 mailed on rcquesl
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The Light Ray
Phonograph

(Continued from page 851)

MAKE YOUR OWN MACHINE FoR
e PICTURES

Bomethl.ng. never offered
—secret, blue print and

made

‘| the electric light ray it is bound to pro-

duce the same number of vibrations as the
latter.

In the event that the claims which Mr.
Lauste makes for his Electro-Phonograph
come true, the machine will give a new
impetus to the talking picture industry.
The songs of the world’s great artists will
then be in great demand and it will be
possible for those who live in obscure and
faraway places on this globe to procure
the treats which now are only afforded
those who can listen to the singers in
theaters, concert halls or operas. Of
course, we have records of our famous
singers, speakers, and orchestras, but as
aforementioned, the present-day type of
phonograph records do not give -the full,
natural reproduction of tones which are
claimed for the records made by Mr.
Lauste’s instrument.

This new apparatus opens another field
of great importance. Since the sound is
collected by means of the microphone,
which necessarily does not have to be at-
tacht directly to the instrument, but can
be located any distance away, the Electro-
Phonograph can take the place of the
dictograph in secretly obtaining a record
of speech or conspiracy uttered by persons
suspected of some crime. As a matter of
illustration let us imagine a grouo of per-
sons §g
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RADIOTRONS

‘ J\HE facilities and resources of the world-famous RESEARCH LABO-
RATORIES of the General Electric Company have been cgnccntraied

upon the development and design of a new series of VACUUM' TUBES

d for Radio Detection and Amplification. The RADIO CORPORATION
OF AMERICA now offers to the Wireless Experimenter

VACUUM TUBES for

Amateur or Experimental Use

two distinct types, each adapted to a particular field of usage.

RADIOTRON U. V. 200, the first of the series, is a De-
tector and Audio Frequency Amplifier of unusual capabilities,
which operates from a single standard plate battery. Best
detector action occurs at plate voltages between 18 and 22}
volts, with a filament current of approximately 1 ampere, and
with a grid condenser and grid leak. U.V. 200 is partic-
ularly adapted to amateur regenerative circuits.

~such circuits will be the most convincing.

NOTE—-A special ““A’’ or filament battery potentiometer for close adjustment of the plate
voltage of U. V. 200 will shortly be placed on the market by the Radio Corporation.

RADIOTRON U. V. 201, the second of the series, is an

unexcelled Amplifier of the PLIOTRON type, which may

be used for Detection and for Radio or Audio Frequency
Amplification.
«B” batteries). Voltages up to 100 may be used on the plate
with increasing amplification. Amplification constant, 6.§
to 8 at 40 volts on the plate, 8 to 10 at 100 volts on the plate.

Note to Amateurs, Dealers and Jobberf
Radiotrons are manufactured by ultra-scientific methods laid down by America’s fore-
most tube experts. No guess work—each tube bears the stamp of electrical manufac-
turers of world-wide reputation. A uniform product is assured.  All tubes fitted with
standard four-prong base.  Filaments operate from
6 volt battery with rheostat, o

LIST PRICES

Radiotron U. V. 200 $5.00.
Radiotron U. V. 201 . . 6.50
Standard Vacuum Tube Sccket 1.00
Standard Grid Leak-Mounted
100,000 ohms to 6 megohms 1.25
Grid Leak Unit . . . . .7%
Grid Leak Mounting . . .50

Audio Frequency Transformer 7.50 ¢ ) o 0 apy Sochet

A trial in-

Normal plate voltage, 4o (two standard

P

iz
N

P
n

tive proposition for you.

A complete line or vacuum tube ACCESSORIES
are now in manufacture and will shortly be available.

Dealers and fobbers: We have an especially attrac-
Write us at once.

The Radio Corporation’s tubes are covered by patents dated
November 7th, 1905%, {anuary 15th, 1907, and February
18th, 1908, as well as by other patents issued and pending.
Tubes licensed for amateur and experimental use only, Any

other use will constitute an infringement.

Address all orders and enquiries to
SALES DIVISION

COMMERCIAL DEPARTMENT, Radio Corporation of America
233 Broadway, New York City
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-and here itis!

Litcensed for ‘1se only in ) .

m“s: mﬁ';:f‘“‘(&g You have hoped for it. You have looked for it. You have

Tl & Tel. (o. asked forit. And here it is—a transmitting tube for telephone
and telegraph C-W transmission, built right up to British and to
French Government specifications. Capacity about 12.5 watts,
and any number may be used in parallel—four, make telephone
conversation possible over 25 miles, telegraph signals over

50 miles.

The plate of this transmitting tube By connecting the grid and plate
is nickel, a specialmolybdenumgrid together, the tube may be used as
is provided and the high vacuum a rectifier for obtaining from an
permits operation on plate poten- alternating current supply the
tials of five hundred volts without high plate potential necessary for
breakdown. the generator tube.

Adopted by the De Forest Radio Tel. & Tel. Co. as the standard transmitting
tube in all De Forest sets of less than 14 h.w. capacity. Licensed under the
De Forest Audion and Fleming patents. Other oalents applied for and pending.

Atlantic Radio Supplies Co. Pacific Radio Supplies Co.

with the SHAW .
stan ud four-prong 8 Kirk Place, Newark, N. J. 638 Mission St., San Francisco, Cal.

bue PRI CE 81.50. ¢
Distributors for Moorhead Laboratories, Inc., Mannfncturen of :

Che A-P "Transmitting Tube
MURDOCK

No. 55

THE PRICES ARE THE QUALITY IS
UNUSUALLY LOW REMARKABLY HIGH

2000 OHM 3000 OHM
DOUBLE SET | DOUBLE SET

3450 580

RIGHT IN PRICE AND IN PERFORMANCE

The substantial success earned by these receivers can be attributed to the instant recognition of their remarkable
value by thousands of users. If, by chance, YOU are dubious regarding the possibility of securing really good "phones
at such prices, we suggest a trial, with the customary assurance of “‘satisfaction or money back.” Ask your dealer

for the
- BULLETIN No. 20 now ready for distribution. Send for your copy. . N
WM. J. MURDOCK CO. 55 Carter St., Chelsea, 50; Mass.,

509 Mission Street, San Francisco, Cal.
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‘. Floating Sunken -

Ships
(Continued from Page 839)

the submerged ship, serve to force out the
mter thru the same holes by which it had
ered the hull, while the water pressure
from outside holds the patches tight-to the
hole in the ship’s side.

The experts in charge of the work pro-
ceeded to have the rents closed up in a
temporary yet secure fashion, and the
S. S. Royal George was thus salvaged from
her watery grave in the short space of six
days. Comprest air had thus served as
the genie by which the buoyancy of the ves-
sel was "quite restored, and the engineers
were able not only actually to float the
wreck, but to take the ship out to sea
again without dry-docking.

: How:ééé‘u Dams and Submerged Elec-
tric ' Pumps Salvage Ships.

In a number of instances which are on

record, something radically new even to
. salvage, engineers has recently been brought
. out. This scheme consists in building large
,coﬁ’er dams of wood or ‘steel directly over
, the larger hatchways in the vessel’s deck
or over other. openings, and then proceed-
,ing to pump out all of the water embraced
4 withip ‘the coffer dam and in the hull of
the Vessel by means of submerged electric
Npurn $." %

It is well known by those familiar with
pumps ‘in general, and particularly the large
1, steam pumps generally used in modern sal-
vagmg, that this type of pump would raise
water to a height of only 28 feet. But the
Jafest electrically driven submergible pump,

.Qhown .in’ lower right corner of accom-
pan)mg -illustration, can be lowered to a
. depth of 80 feet or more, from which depth
yit will shoot upward a veritable mountain
s of water in a remarkably short time owing
for one thing to its high speed. As many

yof these electric submergible pump wnits --

. as deemed necessary may be lowered down
;into the holds of the sunken ship. One
excellent feature this pump possesses for
salvaging undertakings, is that the electric
. current operating the pump motors is un-
; der instant control from the surface. More-
xover these pumps ‘do not have to be raised
_if for any reason the salvaging operations
,have to be discontinued for a day or more,
.owing to stormy weather, etc., but can be
-left right in place and the work resumed
at the first opportunity.
. The great mechanical suneriority of this
; form of salvage pump will at once be evi-
dent, as the centrifugal pump secured to
. the motor sucks in the water to be raised
,nght at the punp, and not thru a length
of pipe as in.-the case of the steam pumps
previously used; and once the powerful
centrifugal* pumps have sucked in this
water, they proceed to hurl it toward the
surface with tremendous power, from a
vdepth of 80 feet or more.
' There are several ways in which this
‘system of coffer dams placed over the
-hatchways, and used in conjunction with
“electrical submergible pumps or other para-
‘“phernalia, may be successfully applied. One
: of the first considerations which the student
‘of such affairs would be interested in, is
Jof course, as to how the rents or holes,
“caused by torpedoes or collision, are to be
taken care of ; as it is evident in some cases
iparticularly where these rents are large,
‘say 20 by 30 feet or greater, the pumps
‘icannot remove the water as fast as it en-
ers the hole.
There are two principal methods followed
n repairing the sunken vessel for this sal-
e operation: The first is to lower flex-
patch blankets made of heavy woven
. rope, often reinforced with wooden beams

) ==~ T am Cisaem—m Neme~y e ——
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An Amateur Copies POZ W:lth
the Connecticut Vamable

Condenser " .

(.

An amateur in Southeastern New York say;é in%a
recent letter: : AT

“I have purchased four of your Cennectlcut
Variable Condeasers and it is possible to get

better results with them than with".the :

multiplate type of Variable.

“I spent several weeks trying to get signals
from the European stations. At first I was
unsuccessful. 1 bought one Connecticut
condenser for trial. It tuned the radio signals
so sharply (and better than other variables)
that I gought three others. Much to my
expectation they did so remarkably well and
I was soon copying POZ and other European
stations without much difficulty.

‘““‘Hereafter I will use Connecticut Variables
in all my circuit as they are actually cheaper
in the long run and are far more efhcient for
radio receiving sets.”’

Your set will be a better one with the Connecticut
andenser. _ . ]
adjustable either higher or lower.

The instrument is set at .001 mfds.,

There’s a booklet with full information
waiting for you. Send for your copy

~ Twww americanradiohistory com
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Paragon RA-TEN

Amplifying
Short Wave

Receiver

Licensed Under Armstrong and Marconi Patents
You'll Hear Stations You Never Heard Before
With this New Paragon!—

The original RA-Six was the acknowled, ior of any other set on the market. This NEW
tritmphofAdauuthnCo.isa;hrg:‘ilusdtheﬁnA{Six as that was ahead of all othera

Here are a few outstanding features.
. Wave length 160 to 1000 meters.

Amplification 100 times.

No dead end losses whatever.

Vernier attachments on all controls.
The Paragon RA-Ten covers amateur, commercial, and Navy wave-lengths. Advanced engineer-
ing design, combined with su‘::\o?rmuhtm and lecur::ey controls, enables you to hear the
weak station plainly and with proper selectivity, that one station only.
All amplification is obtained without change of spark tone. Objectionable effect of change of
note is entirely eliminated. Coupling has scale of 180°,
binet is of quartered oak; overall size 2054 x8x734". Fitted with cenuilf\e Bakelite panel,

of.

The cal
knobs and dials. White filled engravings. Truly an instrument to

Every set sealed and guaranteed for two years.

PRICE EIGHTY-FIVE DOLLARS COMPLETE

Send for our special bulletin on the Paragen RA-Ten
interesting and complete. Droj

p post card today
Our word of honor to you is our guarantee. Let us prove it.

CONTINENTAL RADIO AND ELECTRIC CORP.

o Sole Distributors of the New Paragon RA-TEN
- J. DI'BLASF, Secretary . J. STANTLEY, Treasurer -

'DEPT. ALl... NEW YORK

Some More of Our Radio g
Mail Order Specialtes g
":’ VARIOMETERS

.0+ As fltustrated $4.500
" :Others at $6.00, $6.50, $7.00

‘'REGENERATIVE SETS

......................
.....................

...................

All Instruments sold by us are manufactured by the most reliable Radio firms
known. And our very complete stock gives us the opportunity,)
' of prompt service at reasonable prices.

Our new and most complet talog will be ready for distribution shortly.
Thouhn.l::g cnl.road;onnt.l:e;:r“.‘-ﬂlncdn the new issue in a fow days.

AMERICAN ELECTRO TECHNICAL APPLIANCE CO.!
Dept. E. S.—235 Fulton Street New York

Dependable DEPENDABLE FAMILY
Radio Catalogue Mailed for 10 Cents in Stamps
' DORON BROTHERS ELECTRICAL COMPANY

Anew’l\merandanewShorthveSethnvejoinedﬂxj

Science and Invention for December, 1920

and steel plates or strips, into pogition
against the side of the boat and maneav-
ered so as to cover the rent as ﬁﬁy as
possible by the aid of divers; while the
second principal idea in the preliminary
operation, and which has been successfully
carried out in some instances, is to have
divers descend down into the vessel and

the damaged sections of the hull, so that
the parts to be eventually drained by the
submerged pumps as afore d will
be made as water-tight as possible.
Unless the vessel has been very severely
damaged, and holes torn into her along the
greater part of its length, the second pro-
cedure of cutting off the damaged section
of the hull by means of bulkhead walls is
usually successful; and sometimes a combi-
nation of the two methods described above
is feasible. :
It is necessary of course that divers
supervise the placing of the bottom of the
coffer dam over the hatchways on thé ves-
sel’s deck, or over other openings, in order
to see that they are correctly placed and also
made as water-tight as possible,
The electrical energy for operating the
' submergible pump is supplied from a
dynamo driven by a steam or gasoline en-
!gine on board the salvage vessel. When
- all is ready, the electric power is switched
lon, and the pumps start emptying the
water thru the pipes attached to them in
the manner shown in one of the illustra-
tions herewith. a
As the water is pumped out, the vegsel
slowly resumes its original buoyancy and
finally after a few days pumping—the time
required depending upon the size of the
vessel—the deck and gradually the upper
part of the hull rises above the surface of
the water. After the vessel has been
raised, it can then be towed to the nearest
dry-dock in order to have its rents or holes
properly repaired.
Raising Ships by Pontoons and Tides
The third method of raising sumken ships
illustrated herewith, is that .involyigstil
aid of Mother Nature and L
flled with air and possessing .
amy gnd !{)ftgx'gf power. ° Thi.'z. ety
een described sometime in r-
nal), and the techniquem i
method is ingenious indeed Sinply $x-
plained, it involves the floating of e
number of steel pontoons to the position
where the sunken craft kies, and to :
with the aid of divers to place 1
ropes or steel cable slings .around. 1
of the vessel, which are afterward mrade
fast to the pontoons.
It should be mentianed,
readers’ anticipated quesi
rorm of tackle or clamp s
for securing such-¢a lo £
a flexible manner, s “a Sl
or fall of the pontoods and other§
due to high seas, will not. cause
to snap. The third illustratigiht
shown in four stages, sh —
of raising vessels with: the, ail g8
very clearly.. The. successive -Sige
gress from left to right ST
The tidal rise and fall,- of course, is
greatly exaggerated in this- picture for the
sake of illustration. . - ‘.
Whg: thteh tide has reachﬁd its mti ght‘::::
each day, the pontoon cables are <
up, and then as the tide rises the veuel_ is
raised a considerable distance or height,
equivalent to the tidal rise. e vessel is
then towed as far as possible untll it
strikes bottom again, and the salvaging
crew then wait until the tide falls to its
minimum point at Nt:‘ls new loca
The pontoon cal are agamn A
up and when the tide rises the vessel is

0
».

raised again a certain number of feet. The
pontoons and other sulx ble apparatns
are then. tawed still shallow

o t":’_‘.%m e e to'be, ey

docke
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erect temporary bulkhead walls, cutting off |
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"NEW INTERNATIONAL RADIO r = 3]

TELEGRAPH CO. STATION Your Duo-Lateral Wound Coils Are Ready

" The International Radio Telegraph Com-
pany. a;‘g‘:fo':‘cesat‘hastm’;co""g:‘t‘ed Nl;sf\ o UST a word of explanation: Our first advertisement caused such an
‘Island, Mass. Radio call: WSG, on October upheaval in radio circles that we were swamped with inquiries. Indeed,
13th. one large manufacturer of radio ap-
paratus immediately placed his con-
tract with us, taking over our entire
production. As a result we were
obliged to turn down orders.
THAT was up till a short while ago.
Now we have succeeded in doubling our
productive capacity, and Duo-Lateral
Coils are available to everyone in the
radio field. We can make prompt
shipments from stock. Your DUO-
LATERAL COILS areready to be shipped the moment your order is received.
REMEMBER, Duo-Lateral Coils are recogmzed for:

Science and Invention for December,

This island has long been the loc¢ation
+of commercial and naval stations and be-
scause of its particularly advantageous
location will undoubtedly be very generally
used by incomin Euroi)ean ships in get-
;ting off their traffic on ong waves and at
‘long range. The station tax is twelve cents
per word.

The station is now equipt to receive long
waves, damped or undamped, with Het-
erodyne reception and for the present will
utilize spark transmitters, but general en-
largements are now contemplated.

WESTINGHOUSE ENTERS THE

i: Lower m.thurul period. 5 }Iﬂ:':r dirrfc: nc:mnt resistance.
Lower h resistance. . or - t
RADIO FIELD 3. Very low distri u.un;,caplcity 6. ocl'un.l:. Iy s::n::::

One of the important recent developments
in electrical industry is the entrance of the
Westinghouse Electric & Manufacturing
Company into the wireless field. Though
prior to the war this company was not com-
mercially interested in wireless, it had de-
voted a great deal of attention to radio
phenomena, and during the war it not only
carried out extensive researches for the
Government, but also manufactured a
large amount of apparatus for military
use.

Bulletin P-1EX, containin,
numerous sizes of Duo-Late
is yours for the asking.

TO DEALERS: OUR DlSCOUNTS ARE GENEROUS

PACENT ELECTRIC COMPANY, Inc.

Representing: Lﬂ%ﬂo'.&c?m&w&,wmnu Ce., NC-SMIQ Ce., The
150 Nassau Stm—; New York City

valuable engineering data, constants and prices of
Coils, covermg practically every wave-length used,

Telephone Beekman 5810

The company has exclusive manufac- R . .

turing and selling rights under the Fes. | GREAT RESULTS— ||| Five-DialOmnigraphsBought
senden patents for the Heterodyne method oI have wsed both for short and long . A . h

of reception, which is universally ac-|| waves, and they fa fave ey given me enoire satista | || at h-xghest prices. Write for prices,
Gamped Swavess. and e alto: possesses || Somt 2t Haa i Bali 115 showie newshot || S£ating what you have and how
licenses under many other important || 2°d long wave tuness. long it has been used. E.L.D.,1312
patents including the Poulsen arc converter || Colby’s Telegraph School, Auburn, N. Y. ||| Belmont St. N.W.,Washington,D.C.
system,

R T
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Chrnstmas Suggestions for the
Radio Amateur

PUT DeForest Radio Apparatus
on your Christmas list. Get
that new apparatus you need asa’
present. Here are three instru-
ments of typical DeForest high
quality which will make your
station more modern and greatly
increase its operatmg efficiency.

Our Catalogue ‘“‘D”| illustrates
and describes a lot more ap ara-
tus you'll be glad to know a

Type P-200
’l'wo-Stop Amplifier
t in Am-
desxgn combining oompnct

ciency
wer a.bout 16
removable;
Cabmet swe

...................

Send 10 cents in stamps and get
your copy now, in time to make
your selection before Christmas.

DE FOREST RADIO
TEL. & TEL. CO.

1 s and M ' eors of
High Grade Radio Apparatus

1401 Sedgwick Ave., New York City

LEE DE FOREST, Inc.

Woestern Distributors
451 Third St. San Francisco, Cal.

Type T-200
Multi-Wave Tuner
Responds to any wave length;
150 to 25,000 meters. Coatains
triple adjustable coil MOwntings;
Vernier primary and gagondesy

tuning condensers; primezy O

denser switch; all mounted om
engraved Bakelile panel and in
handsome cabinc:, size 13 x 18 x
1284. Price (withc at coils) $85.00

AT eSS = =
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Type P-300 Combination
Audion — UltrAudion and
One-Step Amplifier

Specially designed to fill a real
need for an instrument of this
kind in the average amateur
station. When used in con-
nection with the T-200 Tuner
shown here, it completes a re-
ceiver of unequaled efficiency.
Cabinet size 12}5x 8% x434.
Price (without tubes). .$75.00
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For Perfect Signals and
- Solid Comfort, Wear
Brandes Matched

Tone Receivers

E were not satisfied when we
accomplished the mechanical
perfection of our receivers to

and every professional knows, that
lightness and comfort are almost as
necessary as the perfectly matched
tone for which Brandes Receivers are
famous.

with an'improved head band made to
fit any size head and instantaneously
adjustable, Checknuts hold  the- ad-
justment. The new head band is
more durable and lighter in weight.
It is made of Galvanized Piano Wire,
covered with strongly woven Khaki.
There .are no metal parts which come
in_contact with the wearer’s head,
and the head band cannot catch the
hair even when adjustments are made
on the head. Other metal parts are

- nickel plated brassg making the head
band absolutely rust proof. Our new
“head band is the strongest' and light-
est of its kind on the market.

Our receivers are now equipped with
new style conducting cords which in-
dicate the polarity of the receivers.
This eliminates .any danger of de-
magnetizing the receivers when used

Detectors. .

*Superior’’ 2,000 Ohms, weight
14 ozs. complete with head band
and polarity indicating cord
Price $8.00. . .

Give yourself a Christmas present.
Order any pair of our receivers, try
them for 10 days in comparison with
the phones you have now.

sensitiveness, distance and comfort
than what you are using, return them
to us, and back comes your money
immediately and without question.

Send 5c¢ for catalogue E

C. BRANDES, Inc.
Room 814 32 Union Square
NEW YORK CITY
Wireless Receiver Specialists

such a high degree for we realized,

We have now equipped our receivers

in connection with Vacuum Valve

If they -
aren’t better receivers for clearness,

Science and Invention for December, 1920

Transmitting Photo-
graphs by Radio

By P. H. BOUCHERON
(Continued from page 883)

URI T

THE MARTIN METHOD.

In recent years several investigators have
been at work developing systems of radio
photography. Prominent among these have
been Messrs. De Bernochi, Knudsen, Korn
and Martin. To attempt to describe the
histories and effectiveness of these systems!
is, of course, impossible here. For that
reason we shall confine ourselves briefly
to the method and manner of operation of
one of the more modern and recent de-
velopments. We have in mind that of M. J.
Martin of England, who, incidentally, has
prepared some excellent data on the result
of his efforts.* As this investigator freely
admits, there is considerable room for the
improvement of radio photographic systems,
and at the present time there exists no
cntirely satisfactory method; the art being
still in the experimental stage. The ex-
periments of Professor Korn of Berlin,
however, are prophetic of what may be
expected in the future. This scientist has
succeeded in sending photographs between
Berlin and Paris—a distance of more than
700 miles!

Concerning the system of radio photog-
raphy employed by Martin, which he has
named the “Telephograph,” the following
advantages are claimed:

(a) A greatly improved method of trans-
mitting and receiving over other systems.

(b) A simple method has been devised
for regulating the speed of the driving mo-
tors and maintaining isochronism with a
iimit of error less than 1 in 800.

(c) An improved arrangement for syn-
chronizing the two machines whereby trans-
mission and reception begin simultaneously.

(d) Only one complete machine is used
at each station.

._‘Wireless Transmission of Photographs, ‘Vire-.
less Press, London

| TRANSMISSION.

In Fig. 1 is shown a schematic diagram
of the apparatus and method of connection
for a complete station; that is, transmitting
and receiving combined. In the present case
the problem is to prepare a photograph so
that the light and dark shadings composing
its make-up will be made to act upon a
stylus at a more or less degree of pressure
and length, the stylus, in turn, being made
to operate a relay connected to a regular
spark transmission system. These con-
stantly broken up signals are in a like man-
ner recorded at the receiving station in
such a way that they will cause light and
dark shadings to be imprest upon a sen-
sitive photographic plate in the identical
order of their original transmission.

In order to accomplish the above, the
original photograph is first copied by means
of a copying camera which, however, is
furnished withy a “cross” screen placed be-
tween the photographic plate and the lens.*
The result is that the finished negative is
composed of cross-sectioned lines. From
this cross-section-lined negative a print is
made upon a specially prepared sheet of
metal. The result is that of an image com-
posed of numerous cross-sections of insu-
lating material corresponding to the char-
acteristics of the illustration. Between each
cross-section there are likewise spaces of
conducting material. This prepared metallic
print is then placed upon the transmitter
drum, shown in the illustration, in such a
manner that the stylus is progressively made

"% See article “How Color Magazine Covers Are

Made” ‘in the November tssue.

. — T T . e
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Do A_
You ACE
Know E

that the ACE Type B 2-step Amplifier
will give you 450 times amplification of
signal? Price $20.00, ready to wire.
Diagram furnished.
We manufacture and handle com-
plete lines of Radio instruments and
accessories. :
Write for catalog. . &
“You may pay more—but you can't byy bettex'(: ’

THE PRECISION EQUIPMENT CO. .
Dept. E, 2437 Gilbert Avenue
Cincinnati, Ohio

. ° o . i
The CorwinDials
are now used ex-
clusively by the
Radio Bistnbuting
Co. and all manu-
facturers whose ap-
- paratus is of a
perior nature. _

If you want in-
dicating dials for
superior  perform-

ance, buy the Corwin Dials. Black com-
position, white filled engraving, beveled

edge. .
3 Dial.....80.75. With Kneb. ... 3130 Pestpaid
'3%'&.....?”. With Kneb. . .. 170 Pestpaid -

We are distributors of -the better class of
radio apparatus and offer a superior service on
ﬂoducts manufactured by Acme, A- R. Co.,
urdock, Clapp Eastham, Moorhead, etc.

Send 10c. for latest catalog describing .
above dial and all Radio Apparatus.

A. H. CORWIN & CO.
4 W.Park St.,Dept. E,1, Newark, N. J.
Send 3c stamp for Ee

Amold =52

SN to interest you.

J. F. ARNOLD ™S lepingtoads;

- — ———— e et
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Pure Copper Aerial Wire
14 GAUGE—2 ft. for One Cent -

12 GAUGE—80c for 100 ft. Roll |
Postage Must Accompany Order
Send 15¢ for our big illustrated
Catalogue showing acores. of
bargains In radio apparatus.
This may be deducted from your
first order of $1.50 or over.
High printing costs make free

distribution impossible.

ELECTRICAL SPECIALTY COMPANY
dept. E, 48-80 S. Front St., Columbus, Ohio
dept. E, 20 N. Sth St., Philadelphia, Pa.

.
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the isochronizing of the two stations
these are the most difficult problems
ountered. As a matter of fact, both
ions must be almost perfectly synchro-
:d during operation, if an accurate pho-
raph is to be produced.
nother important factor is the correct
ting of the picture upon the receiving
m. Not only must the two machines
olve in perfect accord, but they must
in to transmit and record at exactly
same spot on the cylinders, so that the
iponent parts of the received image shall
1py the same position on the photo-
phic paper or film as they do on the
al print at the transmitter end. Other-
e, if the receiving cylinder is permitted
‘evolve slightly before reproduction has
ted, the final print would be entirely
placed; the bottom part of the picture
earing at the top, or vice versa, as the
: may be, thus ruining the resultant
stration,
he practical transmission and reception
llustrations thru the medium of radio
res is by no means a simple matter and
iires the use of most sensitive receiving
ruments as well as exacting patience in
isting sender and receiver. However,
ill not be many years before our trans-
inic radio stations will devote part of
r operating hours to the reception and
ismission of photographs to accompany
text of the news items previously sent.

TATEMENT OF THE QWNERSHIP, MAN-
IMENT, CIRCULATION, etc., required by
Act of Congress of AuF\ut 24, 1912; of Evrec-
AL ExpEriMENTER, published monthly, at New
¢, N. Y., for October 1, 1920.

ate of New York, County of New York, as.

:fore me, a notaa' public in and for the State
county aforesaid, personmally appeared Hugo
isback, who, having been duly sworn accord-
to law, deposes and says that he is the Editor
ae ELEcTaicAL ExPERIMENTER and that the fol-
ng is, to the best of his knowledge and belief,
ue statement of the ownership, management
L if a daily paper, the circulation), etc., of the
esaid publication for the date shown in the
‘e caption, required by the Act of August 24
', embodied in section 443, Postal Laws an
ulations, printed on the reverse of this form,
vit:
That the names and addresses of the publisher,
>r, managing editor, and business managers
Publisher, perimenter Publishing Co., 233
Fulton St.,, New York City; Editor, Hugo Gerns-
back, 233 Fulton St., New York City; Managing
Editor, Harry Winfield Secor, 233 Fulton St., New
York City; Business Manager, R. W. DeMott,
233 Fulton St.,, New York City.

2. That the owners are: (Give mames and ad-
dresses of individual owners, or, if a corporation,
give its name and the names and addresses o
stockholders owning or holding 1 cent or more
of the total amount of stock.) Experimenter
Publishing Co., 233 Fulton St., New York City;
Hugo Gernsback, 233 Fulton St., New York City;
Sidney Gernsback, 233 Fulton St., New York City;
gan’y Winfield Secor, 233 Fulton St., New York

ity.

3. That the known bondholders, mortgagees, and
other security holders owning or holding 1 per
cent or more of total amount of bonds, mortgages,
or other securities are: (If there are none, so
state.) None.

4. That the two paragraphs mext above, give the
of the owners, stockholders, and security

PEAYNESS IS MISERY
for mb?gmmu M‘O‘m
No! ’:.n:r':‘in t for m‘“m mn“‘
P M b, e-mt&onnlbnm. ﬂ
tive when Deafness :emnd Mm
L4 “"Unsosn euuw w“m'ﬂ;.“ ‘:2
2.:1.: my swera of bow I recov-
N . ‘A. O, LEONARD . _
ite 3¢9, 70 Sth Avenue = New York City
‘or Teach Students, Physici Nurses, J 3
:;ryon, Social Workers, Clergymen, Priests, m

ional and Advanced Aduit Readers.

Send for List
| Hanson' Placer _Desk 85 Bosiva, 'N. Y. Chy
0N ace, 55, yn, .
“Books for Intelligans Peoyle”

holders, if any, contain not only the list of stock-
holders and security holders as they appear upon
the books of the company but also, 1n cases where
the stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person or
corporation for whom such trustee is acting, is
given; also that the said two paragraphs contain
statements embracing affiant’s full knowledge and
belief as to the circumstances and conditions under
which stockholders and security holders who do not
appear upon the books of the company as trustees,
hold stock and securities in a cagacity other than
that of a bona fide owner; and this affiant has no
reason to believe that any other person, association,
or corporation has any interest direct or indirect
in the said stock, bonds, or other securities than
as so stated by him.
H. GErxsBaCK.

Sworn to and subscribed before me this 13th |

day of October, 1920,

Beatrice K. Owen, Nota?
Count‘, New York; New Yo
New York Register No. 1129.
expires March 30, 1921.)

Public, New York
rk County No. 57;

(My commission
(Seal.) R
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SKINDERVIKEN
TRANSMITTER BUTTON

This famous button
styles

sensitive style for de-
tectiphone work.

Sends pilano, viclin and victrola music
thnlou{thol:cl:.:ln. Colnmonbam style

phone and amp!

Detects knocks and
running machinery. Use it to
the motor of your automobile.
md Dealers stock up for
as.
automobile owner should have
perimental equip-

E:
m.'znd for list of ex

ment, otc.

GENERAL SOUND. Reom 507
TRANSMISSION’ 2 Rector Street
CORPORATION New Yerk

MEMORIZE :
CONTINENTAL CODE
ALMOST INSTANTLY

Our method is THE short cut.
Successfully used by thousands.

“What They Say About It"’ Free. Master

the only

Code and you overcome the
betacle to quick .

- Chart and Imstructions, 30

C. K. DODGE
00 Mamerensck, N. Y.

[RADIO]

Box 3

Mail Order
SERVICE

A complete stock and prompt deliveries is a com-
radio

tination you can’t beat. y ‘instrument
mailed postpaid anywhere. Try our service.
Send 10 cents for catalog.
KELLY & PHILLIPS
312 Flatbush Ave., Brooklyn, N. Y.

RADIO CLUB PINS |

Special folder of designs and prices in addition
to regular School pin catalog free on request.
Be sure to see these new numbers
which will put new life in your club.

METAL ARTS CO.
Dept. 12 Rocln.hr. N. Y,

LEARN WIRELESS
At the OLDEST, LARGEST nnd BEST

school of its kind in New . Thousands o
satisfied graduates all over the world. Eend:
oppor in the Merch Marine. y and
l!venm; classes. S8tart any Monday. IHustrated

Prospectus for the asking.

EASTERN RADIO INSTITUTE
Boston,

899E Boylston St. Mass.

Gt IrpeansTenn oo
o Be [ ] N
Nty S
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. “They WORK" "~

f while you sleep”

Bat Laxative for Men,
Women and Children.
10, 25, 50c—drugstores.

TROUBLE

thh our digestion so you can
b 'Uritz foods without fear of
Indigestion
Flatulence
Gases
Acidity
‘Palpitation
‘A few tablets of Pape’s Diapepsin
sorrect acidity, thus xl-::guln.tinl:p:ho

stomach and giving almost instant
velief. Large 60c case—drugstores.

@ﬂﬁgum

‘Don’t Wear a Truss

1920

“My picture,”. she said, coolly, “I believe
that you newspaper people attach consider-
able value to photos. I had it ready for
you.”

- “But—" I began, to be checked by a
gesture.

“And now, Mr. Roberts, for your story.”
She settled herself comforta{ly in her
chair. “For the last several months—a
couple of years, to be more exact—I have
been at work endeavoring to prove or dis-
prove a theory that I had formulated. My
work is about completed, I have been suc-
cessful beyond my expectations, and I am
ready to give my results to the world.”

I nodded to show that I was following,
and awaited further developments.

“You are thinking, perhaps, that such
matter were best published in a m
journal. Well, undoubtedly, they wil
vote considerable space to me in the
future. But the treatment will be of
a technical nature that to the man o
street it will. mean nothing, if, indee
gets a glimpse of the articles at all.
work is of such a’ revolutionary n
that I want every one to know of
realize what it means to each and eve
dividual, and the best medium for s
widespread announcement is the

ress. 1 selected your paper as a st

ou will have what you c¢all a scoop.

“Good night!” I thought, “our pror
story dwindles to a doctor seeking
sational advertising for a pet cure.
nerve! Wow!”

Then she puts over the knoc
punch. “I have conquered death,” she
quietly, coolly, confidently.

Believe me, I sat up quickly and
to look her over, hard, a fact that di
escape her keen eyes. -

“I am not insane, Mr. Roberts, nc
I addicted to drugs or intoxicants. 1nat
statement startles you, of course, but can
you think of any good reason why death
should not be conquered, just as typhoid,
for instance, has been mastered ?”

I had no ready answer for that, but I
was far from ready to believe her state-
ment. “The thing is impossible, Doctor,”
I blurted. “You can make temporary re-
pai&'s, and all that, but we all must die,
and—"

“We always will,” she finished, taking
the words out of my mouth. “Yes, Mr.
Roberts, that has been a foregone con-
clusion for ages, and for that reason more
than any other, I suppose, few have ever
dared tackle the problem of beating back
the ancient enemy. Nevertheless, I say to
you now that very few of us need die. What
is more, I am prepared to prove my words.
Do you think that this will make sen-
sational enough reading for your sub-
scribers?” .

“If there was the remotest possibility of
this thing being accomplished —or ac-
complishable, for that matter,” I said,
slowly, “it would be the story of the ages.
The entire front page would be none too
much space to devote to the subject. But—"

A mischievous gleam twinkled in her
eves. “I'll wager your Christian name is

homas, Mr. Roberts,” she laughed.

“What?” I asked, amazed, and then,
catching her mood, I laughed too. “No,
it's not” I retorted, “but I was born in
Hannibal.”

“Well,” she

replied, growing grave
again, “I'll demonstrate, Missourian.

Get
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—Likeadamaged product of the factory?

. Look in the Slm See if what you see there
is a full fled man, or a piece of damaged

s—a reject of society—nerves gone, vital-
ity sapped, ener lackmﬁ. ambition lost—s
weakened, trembling, hopeless, Joyless mortal
who feels that life is not worth living, and the
world looks dark and gloomy.

The guilty man shudders at the spectacle he
soes in the mirror. You know when you are
face to face with yourself what has made you
what you are, if you are of the guilty ones.

Don’t Be a Half-Baked Misfit

You can brace and be & real fellow—a
wholesome looking, handsome, healthy chap—a
man any employer would be glad to h‘:;o around

g ical specimen in the world,

imself to the rehabilitation of other men
women and so ded h d

acclaim him the wonder-worker of the age.

rongfortism
| Put You on
Your Feet

glortism works mira-
men, yet it is easlly

that, without inter-
#ith any ordinary oc-
n, _ you can have
and_vitality and vigor
|. If you are a suf-
om Nervous Disorders,
wbits, Excesses, Weak-
Catarrah, Indigestion,
atism—or
ffiiction. I urge you
n what I can do for
So wide-reaching fis
em that 1 can remedy
any physical fault by
natural means with-
1o use of drugs er
0. It's great~—you'll
4 a8 soon as you know

about it. My Free

all about it.

‘for My Free Bosk
ow I can confer upon
mgﬂdo\u benefits—]

Mt;f eto. ?o “rd'dreu Tel ail

. my me your ail-
ment, I will reply promptly—you’'ll de’v?'our the
truths found in ‘my book and you will see at
once that a new era of life is within your grasp.

LIONEL STRONGFORT
Physical and Health Specialist
Dept. 153 Newark, N. J.
ey F

FREE CONSULTATION COUPON
Absolutely Confidential

Mr, Lionel Strongfort—Dept. 153, Newark, N.
3., Personal.—Please send me your book, “PRO-
MOTION AND CONSERVATION OF HEALTH.
STRENGTH AND_ MENTAL ENERGY,”* for
postage on which I enclose a 10c piece.

Send me special information on subjects marked
X below, without In any way obligating me.

..Colds . .Btomach ..Skin Disorders
..Catarrh Disorders .. Impotency
JHay Fever ..Constipation ..Great Strength
«.Asthma .. Biliousness .Falling  Hair
« .Obesity ..Terpid Liver ..Wcak Eyes
..gudnche «.Indigestion "};'""1'.‘_" N
. .Rupture ..Poor Memory ..Round 8houl-
«.Jambago . .Rheumatism der
. .Neuritis ..Gastritis ..Lung Troubles
. .Neuralgia ..Heart Weak- ..Female Dis-
..Flat Chest ness orders
. .Deformity ..Poor Circu- ..Weak Back
( ) lation Muscular De-
. .Insomnia ..Increased velopment
..Vital Deple- Helght Advanced
tion . .8uccessful Course
..Youthful Marriage Healthy
Errors Child- Chil
..Short Wind birth nh
.Flat Feet

Here mention other subjects not listed above:

any other
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Distributors of R?liublo Radio Appa-

ratus for imenters in Every
Branch of the Radio Field!

AMPLIFYING TRANSFORMERS
No. A-2 Acme, mounted ..........c..eeveveaennn
iNo, A-3 Acme, semi-mounted

A-2 Acme, unmounted ...

s

VACUUM TUBES

Moorhead Flectron Reiay. detector........ceee. .00

oad Amplifier, oscillator .......ceccveueee 7.00
Moorhead Extra Hard, transmitting......cccceee 2.5

B BATTERIES
No. 7628 8tandard, 225 V. Swall ........... 1.80
No. 7625 Standard, 225 V. Large ............ 2.6
" No. 7650 Standard, 22.5 V. Variable ......... 3.50
TELEPHONES (Pair)

No. 55 Murdock, 2,000 ohms.... . 4.50
No. 55 Murdock, 3,000 ohms. . $.50

E Navy Standard.
'pe a .
‘s Type E Buwvr-ummn

*MANUAL” No. 22 Sent for 10 Cents in Stamps

F. D. PITTS CO. Inc.
12 Park Square, Dept. D, Boston, Mass., U.S.A.

85
8338

..............

I —
No Seals-No Secrets
—But Service!

Radio

keeping

GREBE RADIO apparatus is licensed under the
niginal Armstrong and Marconi patents.

Our guarantee is te and ditional.
cach instrument must give - satisfactory service.
Our interest in the purc‘:uu does not terminate
with the sale.

Ask your dealer to show you our line of super-
grade apparatus. If he doesn’t carry it, write
us—mentioning his name—for cat

| A. H. GREBE & CO., Inc.,
70 Van Wyck Bivd., Richmond Hill, N.Y.

Materials and Parts

{‘or that new ' set you are building, we
ave it.

Brass sheet, round and square rods, sheet
aluminum, fibre, bakelite and hard rubber
cut to sise, machine and wood screws, bind-
ing points, switch points, knobs, lat
switches, all types; variable and fixed con-
densors. and card tubing. Murdock
Acme, Tresco, Bunnell, Parkin, Morehead
and Burgess products in stock, and we can
give you the service you want. Our new
catalogue sent for five cents, which will be
refunded on first order for one dollar or
over.

Try us on your next order.

Keystone Radio Co.

Drawer 307 Greenville, Pa.

LEARN WIRELESS

at the largest radio schqol
in the Central States.

Science and Invention for December, 1920

your note-book, and I'll give you an owt
ine.” . :

Undecided as to whether I was up
against mania, colossal nerve,.or a practical
joke, I complied, my mind- striving des
perately to read this riddle.” I was gettiny
a sensation all right. ... .

She leaned back, rocking gently in the
swivel-chair, placed ‘her finger tips together,
and began to speak, rather dreamily. .

“Barring accident, of course, which is an
artificial form of demise, due largely to
our clumsy ' man-made. mechanical . con-
trivances, what is the primary cause of
death?”. . ST

Sharpening my pencil, I replied rather
flippantly, and  certainly = without . am
thought, “The heart ceasing.to beat

“Exactly,” she cried, rousing. “The heart
staps. beating! That is the only cause: of
death. There may be any number of
things, and numberless combinafions of
things, which act to produce this effect
But they are only instrumentalities... “The;
are merely means to an end. There is no
death until the heart ceases to function.
Even if death be due to violénce,’ this is
true. You admit this?” .

PCertainly,” 1 answered, readily, “it is
obvious.” R

“Very well. . Then, if you are 1logical,
you will admit alsg "that we have only to
find some means to prevent the heart from
ceasing its working, and we have defeated
death and dissolution.” ’

“But—,” I began, feeling that I had no
adequate answer, yet with some big objec-
tion struggling within me for utterance.

“What you are going to say,” she in-
terrupted, “whatever form it takes, will
simply amount to stating the fact that
heretofore nothing has been found that will
prevent the heart from stopping. That is
true. But it is equally true that prior to
the demonstration of the Wrights, no
means had been found to sustain a machine
heavier than air in flight. And that prior
to Hertz's discoveries no means had been
found to hurl energy thru miles of space
with no tangible medium to aid the
passage. And that, so far, no way has been
found to bridge the void between planets.
It does not say that in the first instances i
was not found, nor that in the last that it
will not be found. It seems incredible, as
the others seemed incredible. In the light
of what has already been accomplished,
does not the future hold promise of
things even more unbelievable than the
statement that I have made to you this
evening?” )

“It at least earns for you a further
hearing,” 1 conceded, gracetully.

“Well,” she resumed, “that was the
theory upon which I began work. ' Realiz-
ing that death was a simple thing, depending
only on that one condition, I began my
quest for the cause of that condition, dis-
regarding altogether the thousand and one
forms in which the approach of the phe-
nomenon heralded itself.

“After some research, I formulated the
working hypothesis that the heart was
overpowered by one thing only, and I then
began a quest for an active principle,
whose presence in some quantity in.the
heart would cause it to cease its beating.”

I ventured a question. “Why just one
cause?” I queried. “I am not up in these
lines, but it seems to me that it might be
stopt by any one of a dozen causes. In
the case of old age, for instance, it might
just simply wear out.”

“That same statement has been made by
many a medical man,” she answered, “but
I invite you to consider a very significant
fact. Regardless of the cause of death, the
heart undergoes no material change. It
simply stops, that's all. It does not shrink.
It does not disintegrate. It does not
change its form. A shoe, for a concrete
instance, in wearing out shows visible signs
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GENUINE
ASPIRIN

Name “Bayer’’ means genuine
Say ‘‘Bayer”’—Insist!

Say ‘‘Bayer’’ when buying As-
pirin. Then you are sure of getting
true ‘“‘Bayer Tablets of Aspirin’’—
genuine Aspirin proved safe by
millions. and prescribed by physi-
cians for-over twenty years. Aec-
cept only an unbroken ‘‘Bayer
package’’ which contains proper
directions. Handy tin boxes of 12
tablets cost few cents. Druggists
also sell larger ‘‘Bayer packages.’’

BAYER-TABLETS
fASPIRIN

Aspirin is the tssde matk vf Bayer Manufactare of
Maonosceticacidesser of Salicylicacid

‘FIBRE-LITE” LIMBS

Payments—Do Neture's Work. AGENTS
T e D P PREE T et ™

Describe St to
WORMAN CO., 252D HENNEFIN, Miaseapelis, Miam.
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Science and Invention for December,

of the process. A limb, becoming paral zed
or useless, shrivels. In nearly everything
whiéh is reaching the end of its usefulness
we find the evidence of change. Not so the
heart. - There is only one thing of which I
can think, off-hand, which does not suffer
to & great extent f)‘hysncal changes in rearch-
ing- the end of its string.”

“And that is—" I asked, mterested
deeply.

“A battery, more particularly a dry cell.
If we disregard the attack on the zinc ele-
ment, which is not so great, we find that its
end is brought about for the reason that
chemical reactions have taken place—it has
polarized. I conducted my search for
somethmg that would—in effect—polarize
the heart.”

I looked up from my scribbling, struck
bg a thought which I hastened to voice.
eems to me that in school we used to get

a lot of stuff about anabolism and catabol-

ism, and that sort of thing. I'm hazy on

it at the present, but if I remember rightly
the gist of it was that when the destructive
process began to work faster than the con-

structive forces, the victim presented a

pleasing aspect to the family undertaker.”

Undaunted by my feeble attempt at
humor, she countered. “Qulte true, but
the fact overlooked by many is that the
destructive process cannot begin until the
heart starts to waver under the first attack
of this virulent principle of which I
spoke. So long as the organ is functioning
normally, construction keeps easily ahead
of destruction. But at the first indication
that the reverse is true, you may rest
assured that there is beginning to collect
within the heart this principle which I
succeeded in isolating.

“Which brings us to the point. I did
succeed in isolating it. Let me show you.”

She swung to the desk again, to face
about again with a half-ounce phial in her
hand. She held it up to the light. It was
of a pecuhar, snckly green hue, and as the
level of the fluid changed as she shifted
the phial, I noted that it stuck to the sides
of the bottle in oily drops.

“What is that stuff?” I asked, regarding
it disapprovingly. It was, for some reason,
repugnant.

“I have not given it a name as yet,” she
said, calmly. “But let me tell you this. All
known poisons pale into insignificance in
comparison to this. In fact, it is the real
active principle in every poison. A poison
is only a_poison because it contains this
principle in sufficient proportion to com-
pletely polarize the heart, if I may use that

expression.

“Further, I have made exhaustive tests
of its power. I was amazed at the truly
minute quantity of this liquid which would
produce death. Science has found ways to
measure the infinitely small, but I had to
devise several emxre{y new instruments to
measure the dose necessary for fatal
results. There is enough in this bottle to
wipe out a nation.”

“For Heaven’s sake,” I gasped, “what is
a lethal dose of that stuff ?”

“As nearly as I can tell you, an atom
and a half,” she replied.

“An atom and a half,” I echoed. “That
would be small, wouldn’t it?”

She smiled. “Quite,” she said, dryly.
“To resume, and to be brief, my next
logical step was to find an antidote for this
terrible poison that I had discovered. This
I have done. And that is why I sent for

u. I am prepared to demonstrate that

have an antidote for death itself. Let me
give you a convincing demonstration.”

» From under the desk she brought to
ht a small cage, and a series of squeals
rayed the fact that it contained some

living animals.

to be white rats,
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YOU Can Easily BUILD This PHONOGRAPH

TREMENDOUS SAVING IN COST
You don’t rieed to be a cabinet
maker. We have made it an
easy and pleasant job with

Our Simplified Plans V¢ fur-

nish blue
prints, diagrams, motor, ready-bullt horn,
cabinet preces and all metal parts com-
plete. u do the assembling, 6 models
to choose from. A few hours’ work, and
you will have as fine a type of phonograph
as any produced, and at a price away be-
low what you would pay in a store.

KEEP THE SAVINGS IN YOUR POCKET

Machines pla; {a]l records, have a wonderful tonal
?uallty. excelled by none. No need now for any
ily to_be w:thout a 8honognph because of the
cost. THE MA solves the problem.
BUILD IT YOURSELF AT LESS THAN ONE-
FOURTH REGULAR COST, but equal to the
high-priced cabinet machines. Free Records with
each outfitt SEND TODAY FOR FREE CATA
LOG and full particulars of our wonderful oﬂer
Many a manufacturer got his start in this way.
;Vhy d:ot you!? Build machines and sell to your

e
Agents Attention Y3°
sell these machines from our plans at a profit of
$50 to $75 each. Others are selling two and three
a week. Here is your opportunity to make big
orm_ Phe ph S“WW Ce,
. “Cliwton St "

money and b
Mod
su‘
lemen: Please send me full

independent.
] puuclnm of your Makafone prop-

Pl t and prof-
itable work.

osition, without obligation to me,
Name

Send Coupon, Now—To-day
MODERN PHONOGRAPH SUPPLY CO.
383 Springer Bldg., 313 So. Clinton Street, Chicago.
The Third Edi-

eaerind- Consolidated Radio Call Book

Officially lists all the radio calls as issued by the Bureau of Commerce. Every vessel
and land station in the world will be represented and listed alphabetically, acco
to names of vessels or land stations, and according to car lettets Revision
American coastal stations under U. S. Naval control and their new
All Amateur Calls Also Listed
Order Your Copy NOW!
Each of the two preceding editions were immediately exhausted. By placing your
order now you are one of the first copies off the press.
Price $1.50
For sale at all leading dealers or order from us direct.

CONSOLIDATED RADIO CALL BOOK CO., 41 Park Row, New York City
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T will pay you to learn Radio by our

new and comprehensive method in

a few months of evening study.
We prepare you to meet all the new
requirements for first grade commercial
license, and obtain position paying
$125.00 a month and expenses. Moderate
tuition fee.

Write for Booklet B

Y. M. C. A.
RADIO SCHOOL

Marcy Avenue, Near Broadway
i Brookiyn, N. Y.
Telephone Williamsburg 3800

The

1 WIRELESS EQUIPMENT
COMPANY, Inc.

Furnishes all kinds of relia-

ble radio apparatus at lowest

rices. Send for latest bulletin
0. 151C on new apparalus.

188-190 Greenwich St. New York

10 Brings This Latest Model
L. C. lmml gr_a_ﬂ_oﬁnﬂl

o Can Double Your Ability to Earn

Money! Hold Friends! Win
Love and Happiness! Our System of Per-
sonal Efficlency tells you how! Success
Studygram and Personality Sketch for 10c
and birth date. Thomson-Heywood Company,
Dept. 850, Chronicle Building, 8an Francisco,

DOLLARS IN HARES' _\ s

Practical Chen
Experiment
(Continued from page S

Order of Activity of the Metal
arrange the metals according tc
tive degrees of activity. The o
that any metal in this table -
from its solution any metal th:
and will itself be replaced fr
by any metal that precedes it. T
fact is stated in another way
Any meal in the table is ne
respect to any metal that foll
positive with respect to any me
cedes jit. Very important che
result’ from this simple relatio:
. Replacement of one Mctal .
In separate test tubes place
lead nitrat, copper sulfate, silve
mercuri' nitrat. Label the test t
you will be able to identify the
into each a strip of sheet zinc :
long and 1 cm. wide.

In another set of test tube:
solutions of lead nitrat, silver
nitrat and mercury nitrat pla
copper.

Allow these test tubes to ¢
turbed for about fifteen minute
serve what has happened. In
of test tubes there seems to be
each case except that of the w
remove the zinc strip trom
solution and rub it. It immedia
a bright silvery lustre. Break t
and, unlike the original zinc, 1
it very ‘brittle and the bright’
to extend clear thru the meta
has replaced the mercury in
and since mercury amalgamate
metals it has penetrated the zin
with it.

If allowed to stand the coppe
lution will lose its blue color
of the cop;i_er will have been
solution. he lead appears :
prayish deposit, while the silve
peculiar appearance totally unli
jar white metal. If the stri
placed in the silver nitrat is al
main for some time, a distinct
will be seen upon looking down
tube showing that the copper }
solution. Remove this strip o
carefully scrape off some of
deposit. Place it on a square
rub it with the end of a gla:
bright white lustre of silver
appear.

In will be noted that, altho
copper, the copper does not

Applications of the above Fu
zinc 1s negative with respect
| use these two metals in thi
electric cells. If strips of zin
are placed in a solution of ¢
acid and connected in extern:
zinc having greater activity
goes into solution, driving pc
gen ions over to the copper a
to become positively charged -
itself remains negatively charg

Local action in a cell is cau
fact that zinc is negative with
little impurities of carbon th:
and therefore a multitude of
cells are set up over the surfac
causing it to go into solutio
electro-positive with respect
therefore copper rivets cannc
iron sheeting, especially if it
in salt water. If they are
immediately be eaten away.

Zinc is an excellent coating
cause, being negative with
the zinc must oxidize entirely
any of the iron will rust. A
oxidizes very slowly the irot
for a long time.
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