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the wild beasts, against whom he fought, and
which he destroyed little by little until finally the
world became tolerably safe from them. hat
besets the human race mostly, however, today i is not
the wild beast, but rather insects, bacteria and micro-
organisms too small to be seen by the naked eye.

It has been stated by a well-known entomologist that
if the insect world were to take it into their heads to
eradicate the human race, they could do so in short
order. Few ple are aware of the fact of how tre-
mendous the insect world is. If it were not that insects
were always fighting among themselves, and if they
were left alone to propagate and grow, life on thus
ﬁlanet would soon become intolerable, not onl{y for every

ving animal, but for the human race as wel

IN the pre-historic days man’s greatest enemies were
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It goes without saying that if some of the insects, for
‘ instance, the locusts, were to propagate themselves un-
' checked for only a few years, they would find it possible
) to devour every leaf upon this p?;net. The minute our
" flora vanishes from this planet, for only two or three
| years, it will mean that the human race must be extermi-
! nated. Thus, if the locusts were to eat up our crops,
there would be no cereals or roots for the human race
to subsist upon. If other insects were to destroy our
foods, which they can do very readily, there would be
nothing for us to feed upon, and the human race would
die of starvation.

But it is not even necessary that crops should be
destroyed, because some insects, if they took it into their
heads to drive us from the earth, coulg do so very easily.
We only need mention the ant. The ant is distributed
very much more densely per square mile than the human
race. There is hardly a square mile upon the earth on
which there cannot be found literally millions of ants,
whereas there is no such density of human beings.

Some ants are quite harmless, and others are not.
And there are certain species which have terrific
destroying propensities and, according to newspaper
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Man’s Greatest Menace

des atches from Texas, we read where a destructive

body of man-eating ants were marching on the capital,
according to reports from Austin. The Argentine ant
is a pest in a class by itself, and is not only highly
destructive to all sorts of plants, as it destroys buds,
blossoms and fruit, but it is also of great damage to all
sorts of poultry, as it kills off the chickens, and is evena
menace to human life.

Thus infants have been reported killed by multitudes
of these ants. These ants are so persistent that they
overrun houses, go into every crevice, and no adequate
means to combat them has yet been found. They even
swarm into ice-boxes, not at all deterred by the frigidity
as long as the ants find something eatable there. This
particular ant, which is dark brown and small in size, is
a native of Brazil and Argentina, and was imported into
the United States at New Orleans on ships from South
America.

Anyone who has to do with the fighting of ants knows
what a terrific undertaking it is to rid a house of them
once they overrun it. Their very smallness makes it
almost impossible to fight them without damaging the
house and its occupants. Poison gas has been resorted
to, not infrequently, but is not a cure, because the ants
come back as soon as the gas lecaves. If, therefore, the
Argentine ant, or any other similar ant, were to overrun
the earth in vast quantities, it can be seen that it would
not take long for them to make life intolerable for us.

The average person does not realize the value of our

resent entomologists and of their work in general.

he more we know about insects, the better off human-
ity will be, because the day may come when we will all
have to be up in arms, fighting the common enemy that
threatens to devastate this planet.

Billions of dollars worth of damage is done annually
by insects, and here indeed is a fruitful field for
inventors, who can enrich themselves by devising ways
and means to exterminate the pests.
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Have You Learned To Typewrite Yet?

laborious hand-writing which is practically out of date? In hundreds of homes there are
Olivers for the use of the entire family. Typing is fast becoming universal.

Or do you still
use the tiring,

\"

Free
[ ]
Trial
The coupon brings the
Oliver to your office or
home for 5 days’ trial.

Judge for yourself.
Keep it or return it.

We do not mean to ask a ridiculous
question—but it is just .vhat you face
nowadays in buying a typewriter.

Sold in the usual manner, the price
cf a standard typewriter is $100 or
more, the established price for over 25
years.

Sold direct from the factory in the,

Oliver way, the price is half. Yousave
the cost of selling.

We have found that it costs $50.50
to sell a typewriter in the usual manner.
Likewise, we found that it was unnec-
cssary to maintain an expensive force
of salesmen and agents, and costly
branch houses in 50 cities.

Be Your Own Salesman

Our new plan of selling has multi-
plied our production four times over,
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4" Easy

. Terms

The Oliver can be bought
on easy monthly install-
ments and you have the

use of it while paying.
Read our liberal offer.
)

Wh h A Standard Typewriter for $100?
1CI)¢ A Standard Typewriter for $49:50?

model, a 25-year development. Why,
even a rebuilt typewriter costs con-
siderably more.

Over 900,000 Olivers have been sold.
The Oliver is a favorite among big
businesses as well as among indi-
viduals. It is famous for its speed, easy
operation, durability and fine work.

A Severe Test

The coupon brings the Oliver for
Five Days’ Free Trial. When the Oliver
comes, use it as if it were your own.
Compare it. Then if you agree that it
is the finest typewriter, regardless of
price, and want to buy it, send us
$49.50 cash. Or if you wish to pay in
installments, the price is $55, payable
$3 after trial, then $4 per month.

If you want to return the

NYicone ahin ¢ hanls ot Aure ave
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Mail the Coupon Now

Make this Oliver test. See if you
want to save the $50.50, or if yom
would rather pay $100. The trial costs
you nothing. Nor does it obligate yon
to buy.

Note that the coupon brings
EITHER a Free Trial Oliver or Fure
ther Information. Check which you
wish. Then send the coupon imme-
diately, so as to insure early delivery
of your free trial Oliver.

Canadian Price, $79

The OLIVER
Opewriter ©Gmpany

673 Okver Typewriter Bldg., Chicago, Il
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A Combination Airplane and

Pueblo, Colo., may have the
effect of revolutionizing modern
warfare. This device combines
the fundamental principles of both. Pat-
ent Office officials have written the inven-

HIS combination airplane and sub-
marine, invented by three men of

Submarine

By EARL C. McCAIN

tor that the machine is the first of its
kind ever received at the office, and shows
real practicability ; patents are now pend-
in%_on this machine.

he machine is only twenty feet in
length, tho the wing spread, when being
used as an airplane, is thirty feet. The

main secrets of the machine are collapsible
wings and a folding propeller that fold
up as the machine strikes the water to
become a submarine. In the air the ma-
chine is driven by an ordinary twelve-
cylinder Liberty motor, but under water,
(Continued on page 1067)

The Latest Invention in Air and Water Craft is the Combined ‘““Airplane-Submarine” Here Illustrated. This Machine Should Prove of Considerable Use in

Military
Dive Beneath the Waves and Speed

and Naval Maneuvers, Owing to its Great l?lexibilif{.
A‘ou as a Submarine. It
Be Dropt

This Craft can Fly
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Thru the Air, Gradually Descend Toward the Water, and Foldin
is Designed to Have at Least Two To o T
as Aerial Bombs when the Craft is Flying Thru the Air.

its Wi
bes for Firing Torpedoes at Ships, or These m
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Power from the Air

For Many Years Electrical Engineers Have Endeavored to Devise Some Means Whereby It Would Become Possible to Utilize’the Frée Electrical Energy
Ever Present in the Atmosphere, But They Were Not Successful, as Every Now and Then an Extra Heavy Surge of Static Current Would Rush Down the

Elevated Cond and Endang

the Lives of the Experimenters, or Else Destroy the Apparatus Connected With It. A German Engineer Has, However,

Devised the Somewhat Elaborate Scheme Here Shown in Brief, and He Has Succeeded, at Least so His Report States, in Safely Extracting Several Kilowatts
of Electrical Power from the Atmosphere With Metallic Surfaced Balloons, Elevated to a Height of Only 1,000 Feot.

E have previously treated of the
extraction of electrical ener
from the atmosphere. The dit-

ference of electric potential in

different parts of the atmos-
phere, and the difference between the
upper air and carth make it a tempting
proposition to obtain power from atmos-
pheric electricity. The power would take
the form of high potential difference with
a discharge almost of a static nature. It
has long appeared rather doubtful to
conservative engineers. if such a source of
power should really be available. Yet
when we see the lightning flash, it cer-
tainly suggests very high power, even tho
the total of its energy may be small, on
account of the small duration of the dis-
charge. It is not to the thunder storm
that we look for getting power from the
atmosphere, as the subject is now being
seriously investigated. A German scien-
tist, Hermann Plauson, has publisht a very
claborate work on this subject, and has
investigated the use of kites, balloons and

towers, for the utilization of the high
potentials existing in the air at different
altitudes, and has studied out the con-
struction of motors to be operated by the
peculiar ty?e of discharge which will be
obtained, if the projects are successfully
carried out.

We will first speak of the methods used
for collecting electricity from the upper
air. The author cites several German
patents. One of them shows the use of
a kite balloon. The balloon is shown
floating in the air, kite fashion, and from
it hangs a great net or aerial for the col-
lection of electricity. The conductor from
the aerial leads to the ground station;
quite an elaborate description is given of
the net-work which the patentee proposes
to have covered with needle points. A
windlass takes in or pays out cable for
the balloon, and the patentee claims that
by sending the apparatus to a height of
about one mile he will have 225,000 volts
to draw upon. He then speaks of a bat-
tery of 20,000 cells in series, which will
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use up 40,000 to 50,000 volts in the charg-
ing. This certainly provides for a reason-
ably large fall of potential.

But our author discards this idea and
first suggests something more permanent.
He proposes the erection of towers to be
in the neighborhood of 1,000 feet high,
or about the height of the Eiffel Tower.
At the summit he has his collecting aerial.
The appliance consists of a number of
copper tubes; within each one he proposes
to burn gas lamps, whose products of
combustion will reach the aerial, a col-
lecting net-work covering the tops of the
tubes. One of his apprehensions is that
if rain should wet his connections trouble
might ensue, so he proposes a protection
at the fop in the shape of a great bell-like
shield, resembling in his terms “a Siamese
pagoda.” He also compares the form of
the protection to that of a great petticoat
insulator. Another of his difficulties is
that he must have his tower insulated
from the earth. He, therefore describes a
complicated foundation for his structure.
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He proposes first to pour in at the bottom
of the excavation a foundation of simple
concrete. On this he places a layer of
asphalt, and then a layer of cast glass,
three to ten feet thick, and then comes a
reinforced concrete foundation, to which
the metallic foot of the tower is to be
anchored. This foundation must rise at
least seven feet above the ground level,
and is to be boarded in on all sides to
protect it from moisture. The author’s
idea is to erect a number of these towers
connected by a horizontal cable, to which
the aerials for collection of potentials are
secured.

The author strongly advocates balloons
as collectors of the electric power of the
air. These he depicts covered with spots.
These spots indicate areas to be variously
coated and prepared to collect potential
from the atmosphere.

In the first place he describes the bal-
loon as made of thin metallic leaf sup-
ported by internal ribs. Steel wires silver-
plated, copper-plated, or aluminum-coated,
run from the balloon to the pendant or
junction ring. To this ring the tether-
cable is attached and runs to an insulated
windlass on the surface of the earth. The
balloon is to rise to an altitude varying
from 300 feet to three miles.

The coating of the spots is to be of the
thinnest amalgam, of mercury and gold,
or zinc, or even polonium, perhaps only
1/2500 inch thick. All over the upper
face of the balloon are numberless metal

points. To prepare the needle-like wires,
they are collected into bundles and are
treated electrolytically in a bath, so as to
be dissolved in part. This gives a sharp
point and roughened surface, all adapted
for collecting the electric energy. The
points may be of copper, steel, or some
hard metallic alloy. After this corrosion,
as it may be termed, the wires are plated
with gold or other of the so-called “noble
metals.” It is advised that polonium or
radium salts be added to the plating bath.

Dr. Plauson devotes many pages of his
book to describing his motor. This is a
rotary motor including a stator and rotor
and its peculiarity is that it contains no
coils, develops no electro-magnetic field
properly speaking, but works by static
excitation. One typical arrangement is
shown in our illustration. The stator
plates and rotor plates are concentric with
each other, representing segments of
&ylinders. The alternation of negative
and positive charged plates produces the
rotation. In the connections there is in-
cluded a safety spark gap to take care of
dangerous potentials. Inductances and
capacities are also used and indicated. It
was found that the plates heated, owing to
the Foucault currents, and to overcome
this, several methods of subdividing the
stator and rotor plates, are described by
the author.

The whole subject is quite captivating,
and it really seems as if the utilization of
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the electricity of the air may be almost
in sight. It would seem possible to carry
out experiments in this direction by means
of the Eiffel Tower, but, of course, the
trouble here is that the tower is grounded,
and perfect insulation of the collecting
surface is absolutely essential.

And now our author gives us some
practical details. He says that on the Fin-
land plains he carried out experiments
with a balloon made of aluminum leaf
with collecting needles of amalgamated
zinc with a radium preparation as an
ionizer. The surface of the balloon was
sprinkled over with zinc amalgam. It
was sent up to a height of 300 meters,
nearly 1,000 feet, and was held by a cop-
per- ¥ated steel wire. A constant current
of 1.8 amperes at an average of 400 volts
potential difference was obtained. This
gave nearly three-quarters of a kilowatt,
or close to one horse-power. The collec-
tor of the balloon insulated from the earth
showed a tension of 42,000 volts. By send-
ing up a second ‘balloon with an antenna
to the same height at a distance of 100
meters from the first balloon, a current
of over 3 amperes was obtained. Then by
putting into the circuit a large condenser,
whose capacity was equal to the surface
capacity of both balloons, and of the
antenna connections, the current rose to
6.8 amperes with about 500 volts mean
tension. By the use of these two balloons,
he eventually ran up the power to 3.4
kilowatts. .

Ford’s New City 75 Miles Long

VERYONE is familiar with the
proposition of Henry Ford, the auto-
mobile king, in his efforts to obtain

possession of the Muscle Shoals electric
plant, built by the Government in Ala-
bama during the war. Mr. Ford has had

NEW YORK CITY g&‘wfm

Manbhattan Island looks quite small indeed,
as the accompanying illustration shows,
the new metropolis of the South being
5.6 times as long as New York City.
This vast settlement, 75 miles long,
would be made up of several large towns
or smaller cities, and with the idea in
mind that workmen and their families
should be able to live in small communi-
ties surrounded at least on either side
with all the benefits of rural or suburban
life. In other words, this city is to be

L-A — 133 MILES — — A City 76 Miles
. Long, will be
built at Muscle
! - Shoals.
e OOHERGIQ2CB 6F, - |
s

FORD'S PROPOSED CiTY’
75 MILES, ——

is the harnessing by farmers of every
sizable creek and brook that crosses their
property.

f the Government accepts Mr. Ford’s
bid, work at Muscle Shoals will be started
at once. The nitrate works and other
plants would be run by steam power
pending the time the great dam, that will
require about two years to build, has har-
nest the water at this point. Then would
follow rapid development, in the opinion
of Mr. Ford, until within a comparatively

his engineers draw up some wonderful
plans for the future development and com-
pletion of this vast plant, and Mr. Ford
hopes to make it one of the greatest
undertakings in the history of the indus-
try of America.

Among other things, Mr. Ford’s pro-
posal provides for the building of a gi-
gantic city 75 miles long, to be located
in the Muscle Shoals region. New York
City or Manhattan Island, from the Bat-
tery to 225th Street and the Harlem River,
is 13 1/3 miles long. Compared with Mr.
Ford’s proposed giant city of tomorrow,

long and narrow instead of allowing it
to spread out like a great circle, with the
consequence tHat many of the dwellers
never get a smell of the country air or
see a green leaf.

The Muscle Shoals project, however, is
only the start of a greater program, it
has become known. This includes the
development of water-power facilities in
many parts of the country by which per-
sons in those communities would derive
power to run manufacturing plants, light
their homes, and run machinery, at home
and on the farms. One detail of the plan

few years an industrial center greater
than Detroit would have been built up.
Mr. Ford believes the Muscle Shoals plan,
if consummated, would be the start to-
ward development of the Mississippi River
Valley. The automobile manufacturer
believes this valley could “run the United
States” if the water now going to waste
could be fully and efficiently utilized.

Eventually, in Mr. Ford’s opinion, the
Government could derive enough revenue
from these power projects to support it-
self, thereby revolutionizing the financial
system of the country.

Night Speeding of ClocKks Stirs Science

Clocks to-day are formally listed in the
high life class. They run faster at night
than by day.

If the first clock ever made had run
correctly, at noon on Thursday it would
show 813 P. M. Saturday; would have
gained 20,293 seconds — 2 days 8 hours
and 13 seconds —since clocks of ‘our
present type were invented in A. D. 996
to supplant hour glasses, water clocks and
measured candles. The 20923 seconds
include the leap year gains. .

At least, so the volunteer statistician
says.

However, as the clocks have been cor-

rected day by day, at noon to-day it is
noon to-day.

The vagaries of the clocks have been
disclosed by Dr. R. H. Tucker of Lick
Observatory, a prominent astronomer, who
has given special attention to clocks.

He finds that three first-class clocks at
Lick Observatory have gained .06 of .a
second every nigi‘;t for several months.

The results of his investigation are in-
cluded in the annual report of Dr. W. W.
Campbell, director of Lick.

Maybe the Einstein theory is to_blame.
If so, the report says nothing of it.

The clocks' were checked from a large
list of stars whose positions are known
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with high precision. The report says
meridian transits were recorded .06 sec-
onds of time too early in the sunset period
as compared with the sunrise period. Dif-
ferences of temperature would account
for only 5 per cent. of the discrepancy.

Nobody knows the cause, but Dr.
Tucker is still at work on the problem.

Prof. Charles Burckhalter, director of
Oakland’s Chabot Observatory, asked for
his opinion on it, said that Dr. Tucker
was the expert of experts on this question,
but that the public need not be alarmed,
as the discrepancy discovered by Dr.
Tucker has been rectified day by day
automatically.
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Center Photo is That of Dr. Andrew C. Lawson, Professor of Geology at the University of California, Who Has Discovered a Method of “Forecasting Barth-
quakes.” Upper Right Hand Photo Shows Where the Earth’s Skin Broke, Unable to Stand the Tension Caused by the *“Strain Creep” of the Crust of the Earth.
Note the Hat Which Gives Some Idea of the Height of These Ridges, the Result of the Earthquake of April, 1906, in the California Hills. It is from a Study of
the “Creep” of the Earth’s Crust, and the Limit of Tension at Which the Crust Rebounds, Causing Seismic Disturbances, That Earthquakes Are to Be Forecasted.
Any Change in the Position of Concrete Pillar Set at Different Distances on Either Side of an Earthquake ‘‘Rift"” or “Fault,” is Accurately Checked Up as the
Diagrams Here Show, Owing to the Change in the Angle Observed Between Two or More of the Marked Posts. The Map in the Upper Left Hand Corner Shows
the San Francisco Peninsula With the Five Ancient “Faults’ Caused by Seismic Disturbances, as Indicated by Broken Lines; While the Later Fault of £1906
Appears as a Solid Black Line, Passing Thru the San Andreas Valley and Lake. Experiments Are Being Made on Both Sides of This Rift at Widely Separated
Points, to Provide the Data for Forecasting Future Earthquakes.

HE earthquake, which is to-day no
less the dread of man than when
he believed it to be a manifesta-
tion of the wrath of his gods
rather than a phenomenon of

nature, has been robbed of its greatest
terror —its unexpectedness —by a group
of California scientists, led by Dr. Andrew
C. Lawson, professor of geology at the
University of California, through the dis-
covery that the coming earthquake can be
compelled to warn mankind of virtually
the exact time and place at which it will
strike. With this discovery —or these
discoveries, for Dr. Lawson has made sev-
cral of them — the forecasting of a seis-
mic disturbance will become the same
matter of routine observation and careful
calculation, as the predicting of the va-
riety of weather for to-morrow or for a
week hence.

So well convinced is the Board of Re-
gents of the University of California that
the geologist has unearthed the secret of
the temblor (earthquake), that it has just
appropriated $4,000 for the purchase and
installation of a new and delicate piece of
apparatus at the Observatory of tge Uni-
versity on Mt. Hamilton, solely for the

Method of Forecast-
ing Time and Place
of Temblors Is
Discovered by
California
Scientists

purpose of collecting the data necessary to
the accurate prediction of these seismic
disturbances. So delicately constructed is
this instrument that it does not depend
upon the hand or the eye of man, but
makes 1ts own records photographically
upon a plate, so that the factor of human
error is virtually eliminated from all the
calculations based upon its work. But the
machine is secondary to the man, and with-
out the man’s discoveries, the machine
would be of little use. Here is what the
man, in this case Dr. Lawson, has found:

It has been known for some years that
the latitude of many points on the sur-
face of the earth has been slowly but reg-
ularly and surely increasing; that is to
say, those points have been moving north-
ward. Quite obviously, the only manner
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in which the location of any object — no
matter how “fixt” it may be supposed to

“be—can be establisht, is by its relation

to certain stars and constellations — that is
to say, the position of the object on the
surface of the earth cannot be established
as fixt, by comparison with any other
object on earth, because that other object
may be, usually is, moving just as much
as 1s the first object. This knowledge led
to the discovery of the earth’s creep. By
this is meant that the crust of the earth,
for a depth of a varyingrnumber of miles,
is constantly moving. This movement is
due to the fact that the earth does not
run true on its poles; the North Pole, for
example, moves, during the rotation of the
earth on its axis, through a circle of ap-
proximately 60 feet, a trifling distance
when compared with the diameter of the
earth, yet sufficient, say the geologists
and the astronomers, to cause the “skin -
of the world” to move slowly northward.
This movement is regular, constant, and
can be measured. It ranges, due to dif-
ference in mobility, ductility and other
factors in the composition of the earth’s
crust, from a few inches to a few feet a
(Continued on page 1078)
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The Sound of a Heart Beat is Not a V. Loud One, but Without Causing Any Inconvenience or Placing Any Strain Upon the Patient, the New Audion-Teleg-
raphone Apparatus Here Shown in Act: Use at the Bureau of Standards, in thh(tonl D. C., Will Am LYout Cardiac Sounds to Such an Extent, That a
W&olo Roomful of Medical E. Can Hear Them and D ose the Exact Condition of Your Heart. This Heart Beat Amplifier is of Advantage in Many

‘Ways, Particularl;

y When Employed in Medical Colleges for

e Benefit of Students, and There is Practically No Limit to the Degree to Which the Sound of

the Heart Beats May be Intensified. It Also Records the Sounds on the Steel Wire‘ of the Telegraphone.

Steel Wire Records Heart Beats

cently been conducted at the U. S.

Bureau of Standards, in co-opera-

tion with the Medical Corps, U. S.

A,, in which permanent records of
cardiac and respiratory sounds have been
made and reproduced by the use of the
telegraphone, so as to be audible thruout
the room with an audion ampljfier.

A carbon telephone transmitter of ordi-
nary type with a rubber adapter substi-
tuted for the mouth-piece was used for
the stethoscope. The currents from the
telephone transmitter were amplified by
means of a five stage audion amplifier,
which was connected to the recording
element of a steel wire telegraphone. The
magnetic records of the cardiac and the
respiratory sounds thus obtained were
made audible by connecting telephone re-
ceivers to the telegraphone in' the usual
manner. The telegraphone currents were
also amplified by means of a three stage
audion amplifier which was connected to
a loud-speaking “telephone. In this way
the sounds were made audible thruout the
room,

This method of obtaining permanent
records of cardiac and respiratory sounds
and of reproducing them offers interest-
ing possibilities in the study of normal
and pathological conditions of the heart
and lungs and their demonstration to an
audience for purposes of instruction.

The accompanying diagram shows in a
clear and understandable manner how the
heart beats and the respiratory sounds
are picked up by a microphone placed
over the chest region, then how the fluc-
tuations in the current caused by the vary-

S UCCESSFUL experiments have re-

A Few
April Features

Electrical Attraction Without Mag-
netism or Iron. By Dr. Alfred Gra-
demwits. Illustrated with Photos. -

If New York City Were Our Whole
Wiorld—A Graphical Picture Study
 Science.

lustrated. By Edwin Haypes.

The Gravity King—The Story o{ a
Wingless, Propellerless Airship That
Defied Gravity. By Clelland J. Ball.

Photography Without a Camera.
By Dr. Ernest Bade.

Enter—The Gearless Automobile.
Is the Shifting Gear Doomed?

The Amateur Magician—Another
Interesting Series of Parlor Experi-
ments. By Joseph H. Kraus.

Second Popular Article on Home
Radio. By Armstrong Perry.

Crystallization in a Plane—How
Chemicals May Be Identified Under
the Microscope.

New Gasoline Engine Plow and
Stump Cutter. By E. M. Stevenson.

Food Adulterants Detected Micro-
scopically. By Prof. Leon Augustus
Hausman, Ph. D.

The April issue of SCIENCE AND
INVENTION will be a special “‘Radio
Number,” and will contain numerous
articles on home-made radio sets, in-
cluding both audion and crystal de-
tectors, also the names of the win-
ners in the $300 Radso Receiving Set
Contest.

By Charles N. Holmes.
Einstein on the Movie Screen. Il-.
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ing pressure on the carbon grains in the
microphone are led into an audion ampli-
fying cabinet. A storage battery supplies

e necessary current for lighting the

. vacuum tubes or audions in the amplifier,

and also supplies the necessary current for
the microphone circuit. When the in-
tensified current pulsations, corresponding
to the heart beats or to the respiratory
sounds, emerge from the audion cabinet,
they pass into the recording magnet
coils of the steel wire telegraphone, as
shown in the diagram. The fluctuations
in the magnetism at the poles of the re-
cording electro-magnet thus created cause
local magnetizations in the steel wire
as it travels past the magnet poles, each
of these ‘magnetizations in the wire. cor-
responding to a variation or pulsation in

. the microphone current.

Later when the steel wire is moved by

.the reproducing electro-magnet poles, the

magnetized spots which have been induced
on the wire, and which are practically
a continuous variation in polarity, cause
magnetic changes in the iron of the re-
producing magnet, and these in turn cause
currents to be set up in the coils sur-
rounding the iron core. These reproduced
telegraphone currents are then amplified
by means of a three-stage audion ampli-
fier, connected to a loud-speaking tele-
phone as shown. Thus it has become
possible for a number of physicians, in
fact, a whole roomful of them, to listen
to the heart beats or respiration of a pa-
tient, even tho the record of these sounds
may have been taken a thousand miles or
more away, and the steel wire shipt by
mail or express to the experts for diag-
nosis of the case. :
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Popular Astronomy

By ISABEL M. LEWIS, M. A.

UR solar system is moving thru

space, the relative positions of

the sun and its encircling plants

being unaffected by the transla-

tion of the system as a whole.
As a result the various planes describe
paths thru space having the form of
spiral or corkscrew curves, while the sun,
the center of the system. is moving, ap-
parently, along a straight line.

The rate at which we are traveling thru
the sidereal system to which our sun be-
longs is about twelve miles a second, one
million miles a day, or four astronomical
units a year, the astronomical unit being
the distance from the earth to the sun, or
approximately ninety-three million miles.
In one year, therefore, the
sun advances a distance
equal to twice the diameter
of the earth’s orbit.

How far have we traveled,
one may ask, since the pre-
Cambrian or earliest geo-
logical period of at least one
billion years ago, whither we
are going and how long will
it be before we reach our
journey’s end, if indeed
there i1s an end to this mys-
terious journey upon which
we have embarked? ’

The latest astronomical
evidence seems to indicate
that the system of stars to
which our sun belongs is
far more extensive than was
formerly supposed, that the
Milky Way or Galaxy,
crowded with countless
stars, is some three hundred
thousand light years in
diameter, instead of about
thirty thousand, as was for-
merly supposed, and that it
plays the part of a sort of
equatorial region in one
enormous spherical universe.
Whether there are other dis-
tinct systems of stars or
universes shut off from our
own by some medium im-
penetrable to light we do not
know. Toward the plane of
the Milky Way, which is the
fundamental plane in our
system of stars, crowd the
great majority of all the
stars, including our own
sun, and it is believed that
the stars are distributed in
this plane in a great spiral
formation similar to that of
a spiral nebula with a
strongly condensed nucleus
at the center and with spiral
arms extending outward
from this central nucleus in
opposite directions. Along
these arms it is believed the
individual stars move to and
fro toward and away from
the central nucleus, which is
believed to lie in the general
direction of the star clouds
of the Milky Way in the
constellation Sagittarius.

The small or dwarf stars,
as they are called, of which
our star—the sun—is one,
are moving more rapidly

than the giant stars of great ?&Eﬁ:‘
mass and are apparently It Shoul
drifting toward this more 4, ohe

condensed center of the sys-

‘thru space beyon

OF THE U. S. NAVAL OBSERVATORY

To the Center of the
Universe in Eight
Hundred Million
Years

tem of Sagittarius which has been placed
by the investigations of Shag)ley and
others at a distance of some fifty thou-
sand light rs from the present position
of the solar system. The sidereal sys-
tem itself is also rotating, it is believed,
at a high velocity and moving onward

d’,’ just as the solar sys-
tem is moving onward within the sidereal

c
B CoptaaTie SR T DR T St ey B e,

Years it Advances as Far
Be Remembered That Light
Hustration Above 8hows
Years to Traverse a %k,%g Distance, as That Represented by the

Space as Light

t of the Farthest Plaset, Neptune.
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ormerly.
Space, and
Rate of 1::'03'6 ou'nu. ;& { S
avels at th te Of 5 or 1 1 i it 1
Bat it Takes the Solar Sgaiom Abo 15 nucleus in_Sagittarius, it 1s

system, taking its planet family along witk
it, so that we have always a unit moving™
within another greater unit, and there is
no such thing as a body absolutely at rest .
in space.

Our motion thru space, we have said,
amounts to twelve miles a second, four.
times the distance from the earth to the
sun, in a year. Compared to the terres=—
trial velocities with which we are familiar, -
this seems a tremendously high speed, but-
when we consider the distance to ’
covered in journeying thru the universe it*
seems as if our sun is advancing at a
snail's pace. It takes fifteen years for t
solar system to advance a distan
equal to its own diameter, taking as the

diameter of the solar sys="%

tem the diaméter of its
outermost planet, Neptune,
Of course the gravitationdl™
attraction of the sun is!

powerful enough to contrs '
bodies at a far greate

tance than that of the plane
Neptune, and the aphelia™

points of many periodi¢

comets lie far beyond Nep~ °
tune’s orbit, and for all p
know to the contrary theré&.

may be several trans-N
tunian planets at enor:
distances from ‘the s
Measuring the diameter ofg
the solar system by the exg
tent of the sun’s gravi

ep=

‘a distance equal to
diameter. nd

After traveling for abgﬁ'
sixteen thousand years O

far thru space as 1
travels in one year, but hg
takes four and a third yea
to travel to the solar syst ]
from the nearest star, so it
would take about sixty-eig
thousand years for the sola®
system to cover the same

istance at the rate of f
astronomical units, or twi
the diameter of the earth’s
orbit, in a year. Assuming
that one billion years have
elapsed since the pre-Cam-
brian days, when the earth
had a surface crust but was
not yet fitted to be the abode
of life, then a little compu-
tation will show that the
solar system has traveled
about sixty-five thousand
light years since that ear-
liest geological period, or
about one-fifth of the extent
of the Milky Way, if the
latest estimates of its extent
are to be accepted.

To travel from our pres-
ent position in space to the
center of the universe—if it
is situated in Sagittarius,
fifty thousand light years
.dway — would tal about
eight hundred million years.
Our solar system is now
located about half way be-
tween the outer limits of the
Milky Way and this central

generally believed, and is

meter « che eele
‘ drifting toward the center

-
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of the system. From the ~extremely
short period for which we have obser-
vations: of the sun’s motion with respect
to the stars, it is impossible to deter-
mine whether our sun is moving along
a straight line or in a closed orbit.
From other considerations, however,: it
seems fairly certain that the stars are
not moving in closed curves, but are
drifting to and fro in or parallel to the
plane of the Milky Way along spiral
arms that originate in a central nucleus
of closely condensed star clouds and
branch out from this center of the system
in diametrically opposite directions.
" The age of our sun and of the solar
system is now believed to be of the order
of one thousand billion years. Newly
discovered facts regarding the source of
the radiant energy of the sun show that
&we do not have to attribute its output of
light and heat to gravitational attraction
‘alone, which would limit its age to about
twenty million years, an absurdly short

period within which to crowd all the
great geological changes that have taken
lace 1n the past history of our planet.
he revolutionizing discovery that atoms
of other elements are being built up
from the hydrogen atom with a libera-
tion of energy that is enormously greater
than we would have dared to assume in
our wildest speculations permits us to ex-
tend the period during which the sun
has been giving -forth light and heat at
its present rate to something like one
hundred billion years. It is now believed
that within the interior of the sun atoms
of more complex elements are. being
formed from- atoms of simpler elements
with the release of inconceivably great
uantities of radiant energy. It is known,
or instance, that the energy liberated in
turning a gram of hydrogen into helium
is about five million times as great as
would arise from burning the same
amount of hydrogen in oxygen!
—The one billion years that have elapsed
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since the earliest geological days is but
a comparatively short period in the his-
tory of the development of the solar sys-
tem. If in the past billion years we have
traveled one-fifth of the distance across
the sidereal universe it is conceivable that
in the period of the development of the
solar system prior to that time the sun
and its attendants may have traveled
many hundred thousand light years along
the spiral arms of the Milky Way. An
age of one thousand billion years would
imply a journey of over sixty million light
years for our sun, assuming that it has
always moved at its present rate, which
is doubtful, however, for in its days of
maximum brightness, long before it con-
tracted to its present state of a dwarf
star, our sun probably moved far more
slowly than it does today. Yet whatever
its velocity may have been billions of
years ago, we may feel certain that our
sun has covered a distance of many mil-
(Continued on page 1066)
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The Ninth Spool

By CHARLES S. WOLFE"

HE swarthy little man at the
Chief’s side was controlling him-
self with an effort visibly painful.
Twitching lips and trembling hands
spoke eloquently of nerves on the
verge of a spree. I threw aside my book
and the twang of Fenner’s banjo dropped
to an almost naudible strimming. Fingers
moving nimbly over the frets, he arched
questioning eyebrows at Davidson.

The Chief answered the unspoken ques-
tion with a gruff introduction. “Mr. Alva-
rez, Fenner,” there was, I fancied, not a
little disgust in Davidson’s rumbling tones,
“Mr. Alvarez is having domestic difficul-
ties. He—" . o

Alvarez’s nerves slipped their "leash
right then. The Chief's bass boom was
drowned in a falsetto torrent. “My wife
—she’s a gone—went—she’s a desert!
She’s a fly with Senor Smeethson. Heem
I wil}' slay! Heem I will run thru! Heem

The corners of Fenner’s mouth were
twisting into a grin. “If you've come to
borrow the swords, Chief,” he began,
sweetly sarcastic, “I'm—"

Davidson cut in in hasty defense. “Oh,
I know what your thoughts are, Fenner,
and what you're going to say. The fact
that his wife ran away with Sefior Smith-
son isn’t particularly our business. She
can fly with a regiment of Smithsons if
she wants to, and all she'll get out of me

“Without Comment He Picked Up the Bpool Numbered
Littde Loop Over the Hook on the Empty ssyool of the Ma .
taining Spoo trong, Vibrant Mglol a Man., An

L From the Horn Came the

Feeling Came to Us on That

is a few telegrams to neighboring author-
ities. But that isn’t all she flew with.
She’s a fly, as this guy says, with about
twenty thousand doilars’ worth of jewelry
and a_wad of money. And that is our
busined.”

Alvarez leaped from sputtering incohe-
rence into full eruption. “Yes! Yes!”
he cried, while threshing arms strove to
aid a badly handicapped tongue, “She’sa
take diamonds — pearls — tg: rubies !
Froma my safe there is gone-five — six
— ten thousand dollairs —more —1 don't
know. She'sa——"

He became unintelligible. English, at
the speed he was making, proved an un-
manageable vehicle and he rapsed into his
native tongue. Squealing out his wrath
in a rising crescendo of fury, he fairly
danced in rage. Twice Davidson made a
tentative move toward the infuriated little
foreigner, but each time Fenner shook his
head warningly. And at last the storm
spent itself. %he torrent slowed, . stum-
bled, spluttered imto silence.

Davidson turned to Fenner. “Now that
that is out of his system,” he said, dryly,
“We’ll get down to business. Mrs. Alva-
rez, apparently, has eloped with Sefior
Smithson — whoever he is—and has
added insult .to injury by plundering her
husband’s strong box.

ou with a routine case of this type. and
know that it is out of your line alto-

With & Flick of His
eading Voice.
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I hate to bother:

and Placed it on th dle. He Thr
°sﬁr‘}nfn£“$mﬁm

WhtmOne&wﬂ of En
mbfounded, Lil‘t‘o‘n-d. - =

gether, But this precious pair left nothing
to betray their destination and that's why
I'm here. The United States is big, you
know. They may have slipped quietly
over into the next county, or they may be
going fast for the Coast. Or Canada. Or
the Gulf. It puts me up against a needle
in a haystack problem, and I'm in hopes
that you may have some scientific method
of locating eeing culprits worked out and
waiting for trial.”

Fenner tossed his banjo upon the table.
“If they've left no trace,” he said, thought-
fully, “They've made an unusually clean
job of it. '[Yry the railroad stations?’

Davidsor: looked pained. “Sure,” he
said, heavily, in the tones of a man who
will not deign to resent an implication of
incompetency, “No good. If she left over
any of the roads, she went so well dis-
guised that the station agents, who all
know her by sight, were unable to recog-
nize her. Nobody seems to know just
who Smithson is. At his lodgings they
know nothing of his occupation or his
antecedents. He’s been gone for a week
—more or less. No one seems to have
noted just when they last saw him. From
their guessings I put it at about a week.”

“And Alvarez? Had he no inkling of
what was on foot?”

Davidson chuckled. “Our friend here
is the goat!” he guffawed. “It seems that

(Continued on page 1058)

d the Wire Thru the Guides, Dro
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"l‘m, What a Wealth of Romance aad
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A ﬁu Invention Recently Disclosed to the Public by Thomas A. Bdi
Successfully Under Actual
but the Armistice Was Signed Before it Had a Chance to Show What it Could Do.
on Its Axis, and then Releas
'ws a Hole in the Ground Resemb!

Action. This Trench Destroyer Was Tested
‘War Department,
Fuse Set to Detonate After a Certain Rlapsed

ments as if They Were Mere

Time, is Whirled at High
Cobwebs, When it Bursts “s&

ditions Over a
eed
lo

and Which Was Devised by His Son, is the Trench Destroyer Here Illustrated in
J ‘l‘nAct Bo'l IGround, and
ollow

Was to Have Been Adopted by the

Steel Disk Filled with High Bx&loolnc, and a

When it Tears Thru Barbed Wire Entangle-
a Giant Shell Crater.

Edison’s Son Invents Trench

“~~-A MERICANS know that Thomas A.

.

o

Edison produced many important
inventions during the World War.
Recently while on a visit to his friend,
Henry Ford, the well-known automo-
bile manufacturer, Mr. Edison dis-
_closed a novel invention developed by his
son, which took the form of a steel disk
or wheel filled with explosives, which was
rotated at very high speed and then re-
leased and which device demonstrated its
great value by mowing down barbed wire
entanglements, tearing thru walls and
trenches, and finally exploding, thanks to
a time fuse attached to it, with such vio-

. -lence that everything was leveled within

a radius of 150 feet.

“These disk destroyers were designed,”
said Mr. Edison, “to be dispatched for the
German trenches in order to clean them
out before a charge, but we never got a
chance to use them before the War stopt.”

Destroyer

Mr. Edison further explained that suc-
cessful tests had been made with the disk
destroyer on an island in the Key West
group. The steel wheel which was to
orm a compartment for the TNT.
or other high explosive, measured about
3 feet in diameter and 6” in thickness.
Around the edge was a steel rim made
smooth and heavy, but it would seem ad-
visable to place teeth around this rim,
80 as to moré effectively cut thru barbed
wire entanglements and fences. A time
fuse which could be set to detonate the
TNT. after a given number of seconds,
served to explode the high explosive after
the disk had travelled a predetermined
distance.

The steel wheel was arranged to be
held on the driving shaft attached
to a' Ford tractor motor geared to a
high ratio. In this fashion, the disk was

revolved at a tremendous velocity and when
the speed had risen to 35, feet per
second at the pen‘ferg, it was automati-
cally released from the driving shaft by
suitable clutches. In front of the tractor
there was built a suitably inclined plane
down which the revolving wheel sped
with lightning-like velocity ; from this it
fairly

now and then, like a young lion, as it
hit a small hill or knoll. In some of the
tests, the whirling disk travelled for two
miles, cutting like a buzzsaw thru every-
thing in its path, including in one case 150
feet of wire entanglements, closely set,
just as if they had been mere cobwebs.
It ate its way thru walls and other im-
pediments until finally the time fuse ex-
ploded, the charge blasting a mighty hole

ew along, bounding thru the air -

in the earth and killing evety living thing

within a goodly distance.

How Much Mineral Do You Drink?

When you take a drinf® of water how
much mineral matter do you swallow? Dr.
W. W. Skinner and J. W. Sale of the
Burcau of Chemistry of the Department
of Agriculture have made an investigation
of the amount of dissolved mineral mat-
ter in the water supplies of seventy of
the large. cities of the country.

If you are in Oklahoma City, Okla,,
where the water contains the largest
amount of minerals known, you will take
it 12.1 grains with every quart. The in-
habitants of Atlanta,
which contains the smallest amount, 0.2
grain per quart.

a., enjoy water

February
Practical Electrics

Home Laboratory Switchboard. By
H. Winfield Secor.

New Vibration Galvanometer.

Building a Battery Motor. By B.
Francis Dashiell.

Some Simple Electro-Chemical Ex-
periments. By Raymond B. Wailes.

Portable Electrically Heated Hyp-
someter. By S. R. Winters.

A Genuine “Rinktum” Motor.
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Washington water has a comparatively
small amount of mineral matter, only 1.5
grains per quart.

This is the first compilation of the fig-
ures of mineral composition of the differ-
ent drinking waters of our large cities,
it was announced. The quantity of min-
erals in water is of interest to physicians,
travelers, *and certain industries which
utilize processes influenced by the dis-
solved matter. The dissolved mineral
matter ordinarily consists chiefly of dis-
solved limestone, together with smaller

- quantities of gypsum, common salt, iron,

magnesia, etc.

www americanradiohistorv. com
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The Psychic Lens

By CARL S. WALLACE

loose from the restraining springs

of the plate holder and flipped

it into the developing bath,
Gently rocking the little tray, he watched
the creamy emnulsion blacken and the faint
tracery of outlines form under the magic
touch of the chemicals. The red light
of the darkroom was feeble, sickly, weird.
By it the sides of the tray cast deceptive
Shadows across the surface of fluid and
plate, shadows that bewilder the novice.
But, accustomed to the semi-darkness,
Lohr followed closely the growing intens-
ity of line, awaiting the instant of perfect
development. _

Suddenly, with an oath of annoyance,
he bent forward to a closer scrutiny of
the plate. A little tc the left of the center
of the negative a dim outline was form-
ing, as yet a mere misty blotch. He knew
that it should not be there. It meant a
spoiled plate, and he was very anxious to
have this picture perfect.

Disgruntled, he watched sullenly as the
blotch grew stronger, brighter. Then, as
definite outline came, he gave a cry of
surprise, of incredulous amazement. 8eas~
ing his methodical rocking, he brought
the tray closer to the glowing red bulb,

ITH fingers deft from d:ears of
‘N ; practise, Lohr shook the plate

“Holding the 't
the Graceful Ou of Miss Meredith's

expecting to find himself the victim of an
illusion. Surely he was being deceived
by a queer prank of shadows!

The stronger light seemed only to verify
his first impression. With a muttered im-
precation he jerked the plate from the
bath and dropped it into the hypo. Im-
patiently he waited during the brief in-
terval necessary to render the negative
impervious to strong light. Then he
switched on the white incandescent.

Holding the dripping glass between his
eyes and the light, he stared stupidly.
Charmingly backgrounded by the strip of
country road he discerned the graceful
outlines of Miss Meredith’s figure. A little
to the left of her, almost as sharply de-
fined, stood another female figure, equally
graceful. And when he had made that
exposure there had been no one else in
the camera’s focus!

A long moment he gazed at the image
of the intruder. Then he carefully slid
the plate back into the fixing bath and
sank into the one chair his darkroom
boasted. Mentally he reviewed in detail
the circumstances of the exposure. Made
only that afternoon. the events were quite
clear. He had taken pains in posing Miss
Meredith, for the picturesque bit of coun-
try road had appealed to him, had cried

Glass Between His Eyes and the Light, He Stared Stupidly. Charmin, hck‘:oudod by the Stri
g{me. A Little to the Left of Ho:,l Almost as Slu‘gly Defined, Stoo({ Aoth
And When He Had Made That Exposure There Had Been No One Else in the Camera’s Foc §! .
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out for an artistic rendition of the human
figure that was to embellish it. He had
wanted her to seem as if she belonged
to the scene, he wished the surroundings
to indicate a definite reason for her pres-
ence, to blends his subject and her en-
vironment into an harmonious whole. It
had been tedious work, and he recalled
the many focusings and changes. Théy
had been uninterrupted. He was quite
sure that no one had past before the
camera prior to exposure, and the shutter
had been closed before he slipped the plate
holder into place.

There had been spectators. Three girls, .

from a nearby farm no doubt, had looked
on with interest during the posing. But

they had stood well to one side. He re-

membered making sure that they were

well out of the field of view before he ~-

had pressed the bulb. At no time, in
fact, had they been within range of the
camera’s lens, and he remembered how
grateful he had been for their silence and
unobtrusiveness. There had been no
glittering wall, nothing to play the mirror.
It was impossible that he had photo-
graphed a reflection.

The theory of double exposure occurred
to him, but he was forced to quickly dis-

(Continued on page l(§7)

of Country R He Discerned
emd,’ ﬁ?m?.i‘q'ulgy Graceful.
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Ten Million Horse-Power in

remained a theory, upheld by
some scientists and contested by others.

The century came to an end, and
brought with it the discovery of radio-
active substances. The subtle researches

® of Mme. Curie, of Rutherford, and of

- other scientists, showed that a gram of the
new mysterious element, radium, in the
course of its changing into common lead,
gave out the enormous quantity of 3 mil-
lion horse-power hours in the form of
heat and electric radiation. Here one
came suddenly against a definite quantity
of energy of the same order of magnitude
which Lodge had predicted.

If the sun contains proportionately as
much radio-active substance as the earth,
the riddle of its inexhaustible radiation of

. energy undiminished for thousands of
years, is solved. For then the heat of the
sun would be born new every hour after
the emanation of the matsrial into noth-
ingness; and all theories of an approach-
ing cooling of the sun, and of an accom-
‘panying freezing of the earth, with the
death of mankind by  coid, would fall
away.

The investigation went further. It
touched upon the physical basic relations
of space and time, and produced in the
first ten years of the new century the rela-
tivity theory, linked with the name of
Einstein,

" The basic laws of the relations of
energy and material go into the wider and
greater law, according to which energy
and matter are only various forms of
some unknown third entity. Matter can

a Pebble

disappear from the world without leaving
a trace and turn itself by a fixt law of
proportion into anything. Energy can
convert itself again into mass. A gram
of any given mass, it may be water or air,
it may be sand or garden earth, accord-
ing to the new theory, must, on disappear-
ing from this world, leave an amount of
energy of 34 million horse-power hours;
and another riddle of the world approaches
its solution. What becomes of the incon-
ceivably great amount of energy which the
many thousand suns of our milky way
ceaselessly radiate into endless space? We
are face to face with the possibility of an
answer. Somewhere in endless icy dis-
tance the energy will again turn itself
into matter, perhaps forming itself into
luminous spiral nebulae evolving new
world systems. Increasing knowledge
solves the hitherto unsolved riddles of tge
world. The atom, so long regarded as
the smallest and indivisible particle of mat-
ter, reveals itself as a complicated strue-
ture, a complete sun and planet system of
incredible smallness. An electron which
is a quantum of negative electricity rotates
about an elementary quantum of positive
electricity, and we then have the hydro-
gen atom. The electron whirls around its
central star six billion times in every sec-
ond, bound to it by enormous stress. Ever
more complicated and more involved as
these endlessly small world systems be-
come, the greater the atomic weight of
the matter involved in them is. Hundreds
of planets, in dozens of orbits, whirl
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energy is set free in what was
formerly termed colossal quantity.

But what means do we possess to get
control of this enormously powerful
source of atomic energy for our own de-
sires and uses? If the hypothesis is cor-
rect, then free electrons which one directs
with approximately the speed of light
against the atomic world systems, must
bring about a catastrophe, such as a swarm
of great comets would cause which sud-
denly burst into our sun’s orbit. Single
elementary quantums must be torn out
of the system, just as an enormous comet
would draw the earth or Jupiter out of
its orbit, and might carry it off with itself.

That is the conclusion of theory, and
experiment has wonderfully confirmed it.
In the evacuated cathode tube the atomic
structure of nitrogen bas been broken
down into the simpler system of hydrogen
and helium, The atomic structure of
chlorine has been broken down into two
new hitherta unknown atoms. So far
have we gone to-day. We only hope that
our. age will find the way which leads
from the first breaking down of an atom
by accident to the definite control and
utilization of the new sources of energy;
a supply of energy which a handful of
dull, worthless stones broken into noth-
ingness gives us may amount to hours of
horse-power, for which to-day hun-
dreds of miners must break down coal
for months at a time in danger and dark-
ness; a world in which energy in excess
is at our command. (Excerpted from
“Die Wocke.”)
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Household Science

By H. WINFIELD SECOR

ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS

ordinary yet frequently disregarded
scientific facts, which concern our
daily life are vividly shown. How
many times have you heard the ad-
monishment not to polir kerosene oil on a
stove fire? Dozens of times possibly, but
if you are the average housekeeper, you
will always try it “just once more.” If
you must put {erosene oil on a fire, care
should be taken to pour out a small quan-
tity, not more than a tablespoonful in a
cup or can, and this may be thrown on the
paper and kindling, but always before the
fire is lighted. Danger from pouring
kerosene upon a fire is caused usually in
one of two ways: either by throwing too
much kerosene into the fire, which will
cause the lids to be blown off, starting a
conflagration, perhaps, by throwing the hot
brands or coal on the floor; or again, the
oil may ignite when poured from the
spout of the oil can, and follow up the
spout, and before one knows it the can
may explode, due to the heat and gas
formed within the can, and the clothes
catch afire, Put the oil on first, if you
must use it; but use a small quantity,
poured from a cup. Keep the oil can at a
distance from the stove at all times.

I N the accompanying ilid€trations some

HOW NEWSPAPERS REDUCE ICE BILL

As a matter of economy it is well to
know that a cake of ice may be made to
last from two to four times as long as it
does normally, by wrapping newspapers
or other paper around it. Several thick-
nesses of paper will serve to keep the air
currents away from the ice, and this helps
admirably, especially in the case of a
poorly insulated ice-box, or one that has
no cork or felt filling or tight air pockets
surrounding the ice chamber. If the ice
is to be kept in an open container, such as
a tub or boiler, it should be wrapt all
around tightly, but if it is to keep victuals
cold in an ice-box, then the paper may be
placed over the top and sides only. There
are paper ice blankets now on the market
sold for this very purpose of improving
the economy on the household ice bill.

HEAT NEAR GASOLINE TANK
DANGEROUS

Gasoline as well as ether, kerosene,
et cetera, are more or less dangerous and
liable to form gas and ignite, or if the
vapor mixes with the air they may explode
in their container, if a certain amount of

heat is applied to these containers. It is
dangerous for one thing, to place a_gaso-
line can behind or near a stove. If the

e throws a considerable amount of
eat, there may be a sufficient amount of
gas formed in the gasoline can by vapori-
zation of the gasoline to ignite. Most peo-
ple do not understand why gasoline is so
liable to catch fire without an open flame
or extreme heat in its vicinity, but a little
experimenting will soon convince them
of the prolific vaporizing faculty of gaso-
line, just to mention this one liquid.

The writer remembers seeing a striking
example of this, when a piece of cotton
waste soaked with gasoline, was ignited
by an electric spark three feet away. The
explanation was, of course, that due to a
draft of air blowing thru a window over
the gasoline-soaked waste, the gasoline
started to vaporize and formed an easily
ignitable mixture with the air, so that
when the spark was struck the piece of
waste immediately jumped' into flames,
The waste was picked up with two long

sticks and thrown out of a nearby window.
This instance took place in an electrical
repair shop situated alongside of a police
station. Five policemen were sunning
themselves in the narrow street running
between the shop and the police station,
when the blazing waste was thrown out
of the window, and it landed right in

$50.00 ELECTRIC ICE SKATE
CONTEST POSTPONED

The $850.00 prize contest described -at
length, with illustrations and details in our
January number, has had to be postponed as
to the closing date, for the reason that none of
our readers have been able to get the mater-
jals together and build the complete pair of
electric ice skates.

We are, therefore, postponing the cl
date of this electric ice skate contest un!
March 20th, which will give ample time to
build the skates and try them out. We want
to hear how you e out with them as
regards the speed and the size of motor and
storage batt emgloyed. The first prize in
this contest is .00 for the best set of
rhoto aphs and short article of 300 words or
ess, showing how the builder constructed the
skates and telling the results obtained with
them. A second prize of $18.00 will be paid
for the second st article.
must be full size, as mentioned in our an-
nouncement in the January issue, and not a
small model affair. Address all manuscripts
to EDITOR, ELECTRIC ICE SKATES.

front of them. There was some scramble
for the door on the part of the policemen,
and they probably thought at first that it
was a bomb or something about to explode.

There is not as much danger, of course,
with kerosene, which.vaporizes much more
slowly than %asoline, except under certain
conditions. It is very dangerous to have
a flame near ether, as it vaporizes quickly,
and alcohol is also a prolific vaporizer, as
you have probably noticed when rubbing
this liquid on the muscles of the arm or
over the hand, for rheumatism, etc., when
the rapid evaporation of the alcohol into
the air caused that extremely cold feeling.

WHY SOME ICE-BOXES ARE
WORTHLESS

In one of the accompanying illustrations
the trick of improving ice-boxes by filling
the space between the inner and outer
walls of the ice compartment with char-
coal, cork, sawdust or mineral wool, is
shown. Some of the better class of 1ce-
boxes to-day are made with hollow air
pockets surrounding the ice compartment,
but these must be absolutely air-tight to
be of any value. The writer remembers
distinctly several ice-boxes which he had
experience with, which were notorious
ice wasters, and upon investigation the
reason proved to be that they were cheaply
built with alleged air pockets, and these
were not air-tight at all, permitting the
warm air from the room to seep thru them,
which, of course, helped to melt the ice
at a very unhealthy rate. This trouble
was overcome by removing the wooden
top strips covering these pockets, and fill-
ing the same with one of the aforemen-
tioned heat insulators, such as granulated
cork, sawdust, etc. The better class ice-
boxes of to-morrow will be made undoubt-
edly with vacuum pockets, thermos bottle
fashion, surrounding them, when a cake
of ice will last about four times as long
as it does now.

There are some very interesting ice
chests and ice-cream containers now being
built by an American concern, in which
balsa-wood, which is a much better heat
insulator than cork, is employed. The
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balsa wood surrounding the ice-cream or
ice compartment, is 4 to 5 inches thick, but
not heavy for it is considerably lighter
than cork. The balsa wood ice-cream con-
tainer does not require any ice.

DANGER WITH GAS STOVES.

Gas ranges and stoves are used by the
thousand all over the country, and now
and then one hears of an accident with
one of these heating and cooking devices,
which could have been avoideﬁ with a
little care and forethought. One of the
accidents with which the writer has fre-
quently come in contact, is that where the
oven of a gas range has exploded, blow-
ing the door or doors off the hinges, and in
one case, knocking down the lady who
had lighted the stove. Now how did this
accident happen, you ask? Very sim-

ply. Instead of taking the precau-
tion to first open the door, when
the odor of gas would have been

instantly detected, this was not done,
and the lighted match was applied to the
pilot or starting burner, from the outside
of the range. Unbeknown to the operator,
one of the oven burner valves had become
partly turned on and the oven had filled
with gas. When the pilot burner was
lighted, this ignited the mixture of air
and gas in the oven, with the resulting
explosion. The safety maxim here is “to
open the door and leave it open for a few
minutes, before lighting the oven burn-
ers”; or it may be left open while light-
ing it for that matter, and closed after-
ward.

Some pecople always light gas stoves or
gas radiators in such a way that there is a
loud boom! which scares them half to
death, and in some cases a flash of flame
leaps from the heater or stove, and may
even set their clothes afire. This is in-
variably caused by bone-headedly turning
the gas valve on and allowing the burner
chamber to fill with gas, before applying
the lighted match. The lighted match
should be applied thru the ignition hole at
practically the same time the wvalve is
turned on, when there will be no explo-
sion. The writer never has any- trouble
once in a hundred times by following this
rule. Sometimes this popping back will be
caused by the air mixer being out of
adjustment.

CONCERNING STOVES IN AUTO
GARAGES

Practically every owner of an automo-
bile has been cautioned by those who are
in a position to know, not to use or have
an open flame of any kind near the car,
for the reason that there may be, and
usually is, a slight amount of gasoline
vapor present, which may ignite. It is
dangerous, therefore, in the first premises,
to have any kind of open flame, such as a
coal, oil, or gas stove in a garage, espe-
cially in a small garage, and then trust
this stove over night. Some people do it
and get away with it, including quite a
few of the writer’s friends, but 1t is a
ticklish business, especially when no_fire
insurance is carried on the car. Even
electric heaters are dangerous in a small
garage if left on over night, unless it is
one of those carburetor and engine heat-
ers, which do not glow red, but whose
heating coils remain dark.

If it is desired to use a 400 or 600 watt
electric reflector heater, the danger of
igniting any gasoline vapor from the in-
candescent. heating coil in the focus of the

(Continued on page 1086)


www.americanradiohistory.com

L

This Article on Gas Turbines b;{ Prof. Sloane Will Undoubtedly Be of Great Interest to Our Readers, As Very Little Has Been Written on This Greatl Mis-

understood Engine. The Gas Turbine O tes With Natural or Artificial Gas, or Else With Gasoline, Propolxr\'t rized. Fig. 1 Shows a Very Early
of Gas Turbine, Which is More Like a Toy than Anything Else. Fig. 8 Shows a Turbine Operated by Hot Air. ﬁ" 8 Illugtrates the Disc e Nozzile i s
Simple Explogion Type Gas Turbine. Fig. 4 Shows the Combustion Chamber and Inlet of the Karavodine Turbine. ig. 6 Shows Gas Turbine With A
Steam Jet, While D’ig. 6 Shows a Combustion Chamber, Traversed by Boiler Water Tubes Generating Steam to Feed Thru an Auxiliary Jet. Fig. 7 Shows s

Variation of This Gasoline Turbine Jet.

How Gas Turbines Work E

Prof. T. O°CONOR SLOANE, Ph.D., LL.D.

ment of the steam turbine refer to

to the old smoke jack, which was
the horizontal windmill installed in a
chimney and turned by the uprising
draft of air. This is assumed to be a sort
of gas turbine. It was used in old days for
turning the spit, when meat was roasted
instead of being baked as is usually done
nowadays. Then we come down to some-
thing more tangible in the shape of John
Barber’s English patent of 1791. Like
many English patents it is rather hard
to understand, and the drawings are not
very good, but it is taken as representing
the first patented gas turbine. Then we
come to Dumbell’s gas turbine of a some-
what later date, shown in Fig. 1, which
in a way resembles the smoke jack. The
picture shows a rotating horizontal mill
wheel or drum with a multiplicity of
wings on its perifery to be acted on by
the draft from the fire. Above the fire
he has a boiler in a sort of sand bath
arrangemegnt of no particular utility from
the present-day point of view.

Coming down to more modern times,
the diagram Fig. 2 shows the elements of
a turbine actuated by hot air. The pump
at the bottom pumps air thru the tubular
boiler-like structure F. Within this is a
furnace, so that a cubic foot of air pumped
into it emerges as several cubic feet of
air from the top. The blast whirls the
turbine around and then goes into the
furnace surrounding the tubes, and in the
furnace heats and burns a combustible
which may be oil or may be a solid fuel.
This, however, is hardly the conception
of a true gas turbine.

Fig. 3 shows the discharge nozzle of a
simple explosion type gas turbine. This
is a very curious machine. Gas and air
are past into the chamber E, and are ex-
ploded by a spark between the electrodes

OVERS of the old time history of in-
vention in tracing back the develop-

1. The hot gas from the explosion rushes
out, blowing against the turbine, whose
wings are indicated at W. The wheel
whirls around and at the end of the ex-
plosion a slight vacuum is created by the
inertia of the outrushing gases. This
draws air and fuel by inspiration into
the chamber E, from their respective pipes,
and another explosion takes place, fol-
lowed by a slight vacuum. The pressure
is supposed to be about five pounds to the
square inch above, and the vacuum about
one pound below the atmospheric pressure.
It is said that this turbine will give thirty-
eight explosions a second, and as much
as 12,000 revolutions per minute are as-
signed to the wheel with a periferal speed
of 258 feet a second. Its efficiency is put
very low, less than 3 per cent. Yet in
the descriptions of it one can read be-
tween the lines that it appeals to the
engineer. Its utter simplicity and absence
of any pumping arrangement, and its auto-
matic action, are quite impressive.

Another construction of combustion
chamber and inlet is shown in Fig. 4, the
Karavodine explosion chamber. and Z
are the inlets for fuel and air, and at X
is indicated the water jacket. This, with
the turbine wheel, also works automatic-
ally, the valve D rising and falling as
required.

he more practical type of turbine in-

cludes a pump to force air into the com-
bustion chamber and some arrangement
for introducing the fuel, usually also a
gump. The combustion chamber gets red
ot, and if cooled by a water jacket will
produce steam, and one of our illustra-
tions, Fig. 5, shows the combustion cham-
ber with its jet T and water jacket re-
ceiving cold water thru the pipe as shown,
and delivering steam thru the receptacle
C, whence it is blown upon the wings of
the turbine so as to economize that much
energy.
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A variation of the above is shown in
the next cut, Fig. 6, where the combustion’
chamber is traversed by tubes a, which
arrangement virtually constitutes a water
tube boiler, and which delivers steam thru
the jet ¢ upon the wings of the turbine.
A further variation on this theme is shown
in the jet in the next picture, Fig. 7,
where the hot gases from the turbine are
made to traverse the outside of a serpen-
tine boiler, generating steam therein which
blows against the wings of the turbine in
front of the gas blast.

It is fair to say that the problem is yet
unsolved. Many turbines have been con-
structed, but none have come into very
extensive use as yet, and the field for
invention still lies fallow. For many
years inventors have been striving to pro-
duce the rotary steam engine, and lately
have attained some slight degree of suc-
cess. Years of work have brought the
steam turbine really to perfection, and it
is used on a very large scale for high
powers.

[f one may venture to summarize the
difficulties of the gas turbine, the result
may be put in three or four divisions.
The high heat is very hard on the wings
of the turbine, but by using high speed
steel this trouble has been overcome to
some extent. The escaping gases after
the combustion do not bear as favorable
a ratio to the incoming air and fuel, as
exists in the ratio of water to steam in
the steam engine. A cubic inch of water
pumped into the boiler of a steam engine
will give hundreds of cubic inches of
steam, the quantity depending on the pres-
sure at which it 1s measured, but no such
favorable ratio exists in the case of the
gas turbine. Therefore, one of the great
desiderata is an efficient rotary pump to
force the air in. Finally, unless the ab-
normally high heat of the explosion is

(Continued on page 1075)
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Electric Desk and Auto Clock

clocks as he could buy. The largest cause

for dissatisfaction was the ever-present
nécessity for winding—some needed it
-each day—but they all ran down some-
times. This man happened to be A. E.
Keith, the inventor of the automatic tele-
phone and a world famous electrical
genius. He made a clock that not only
needs no winding, but which keeps re-
markably accurate time. As his experi-
ments progressed he not only did away
with main springs and their tempera-
mental troubles, but he eradicated the
bugaboo of isochronal adjustment. This

is the adjustment for the varying power
supplied the movement by the main
spring—strong when fully wound and
gradually diminished-to nothing when the
spring is completely unwound—the most
difficult to make.

Mr. Keith simplified the entire move-
ment—made it foolproof, tested it thoroly
in his laboratory, and then put it in a
medium priced car in everyday use. That
car during the next five years covered
100,000 miles of city and country roads
and was subjected to the strain of long
tours. The clock kept running—kept ac-

automobile models secure their electric
current from the car battery, while the
other models contain a small dry cell
sufficient to operate the movement for
over a year, when they are easily re-
placed at a very low cost. The amount
of current required is so small that it is
impossible to measure it with ordinary
laboratory instruments.

Briefly, the electric mechanism operates
as follows:

The current in all models except the
automobile clock is supplied by a dry

(Continued on page 1068§

Had Your Portrait Typewritten?

Mr. Hobart
Reese, of
‘Washington,
D. C, has
gained con-
sidera-
ble fame for
himself by
the remarka-
ble likeness-
es of famous
people which
he hammers
out on his
typewriter.
Mr. Reese
would make
an able de-
tective,
wouldn’t he?
He could
type a like-
ness of a
visitor on
his machine
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unbeknown
to the party
before him.
The three
celebrities
shown to the
right are
President
Harding,
Mary Pick-
ford and
Douglas
Fairbanks,
respectively.
It is a little
difficult per-
haps, at first,
to Dbelieve
that an ordi-
nary type-
writer could
be used to
turn ovt
such a por-
trait.
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Starting Autos in Cold

Weather

In Cold Weather, Even in the Sxdu and Fall, When the Damp, Chiuﬁl)n? of Medium Temperature Are with Us, it is Often Dificult to Start a Gasolioe
as Tt

Several Useful Sugges
obably:

Engine.
or Stubborn Auto Engine are

Placed in Front of the Radiator for

A Piece of Copper or Brass Gauze, No. 84 Gage, is Best Placed Over
Ignited. This Ar t C d

ons Which the Author of This
1—To Prime the Cylinders or Major Number of
ot Water Over Them and, 3—Keeping at Least the
ch is Guaranteed to be l’lre-ptoofhnnd Built Especially for Heating Auto Engines Thru the Night.

Article ied Personally,

ngine Warm Thru Cold

alf an Hour or so Before Starting, Will Heat the Radiator and Also the Engine, and Help to Start a Stul
e Wire Guard, so as to Entirely Enclose the ﬁntﬂ;

cold weather and with some cars
it is quite a problem to get the
engine started on a cold winter
morning, particularly where the car has
leaky valve stems and a poor or worn out
carburetor, or badly worn cylinders. Some
of the hints and ideas illustrated herewith
will be found useful, as experience proves,
even in the case of many new cars.
Possibly one of the oldest tricks known
to motorists in order to start a stubborn
engine at any time, whether in cold or
warm weather, is to prime it. Some en-
gines have priming valves or pet-cocks on
them which can be opened and a little
gasoline or ether squirted into these valves
by means of an oil can. Where priming
cocks are not provided and this method
is found the best for a stubborn engine,
priming spark plugs may be installed in
the major portion of the cylinders which
will enable some gasoline or ether to be
injected into the cylinders for starting.
They cost but little more than the ordinary
spark plug. Engines having overhead
valves may be primed by applying some
gasoline or ether down over the intake
valve stems. It is best after the engine

OME automobile engines are more
stubborn than others to start in

has been started to put a little oil on ‘the -

valve stems as they may stick, the gasoline

having the effect of cutting the grease and
oil off again.

Next we have in the bag of tricks for
starting in cold weather, the panacea of
applying heat to the carburetor or intake
manifold. As the accompanying drawings
show, there are several ways in which
heat can be very effectively used to aid in
vaporizing the gasoline, which will not
vaporize when the carburetor and engine
are cold, until the engine has run for five
or ten minutes and warmed up. Pouring
hot water over the intake manifold is an
old dodge, and it is best to build a funnel
around the intake pipe where it leaves
the carburetor, so that this water can be
retained and then emptied by means of a
pet-cock, or else a piece of brass pipe
should be soldered in the bottom of the
funnel surrounding the pipe, so that the
water drains off below the carburetor,
and not one drop of it will get into the
gasoline; it will raise some mischief
if it does. An electric grid or quick-start
vaporizer is supplied by one manufac-
turer, current for the heating coils being
supplied from the car storage battery or
else from dry cells. This intake manifold
heater is made in the form of a gasket
about 4" thick and is placed between the-
flanges on the pipe connecting the carbu--
retor with the intake manifold, and the
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th soline; A Heat to th Clxbubtot A e
m with Ga; ne; $—. eat to the
E PRl %

to the Principle on Which the Miner’s Safety Oil

The Three Best Tricks in a Celd

is a New Kerosene Heater on the

A Radiant 600-Watt Electric Heater and Co, Reflector
m Engine.
no Gasoline Vapor Can Now be

_Lamp Operates.

bolts are then replaced and tightened up.
Another kind of an electric intake heater
is made in the form of a coil to surround
the intake pipe, and this is likewise sup-
plied with current from the car battery, or
it may be designed to be operated from
110 volts A. C. or D. C,, so as to be sup-
plied with current from the lighting cir-
cuit in the garage.

A standard electric carburetor and en-
gine heater is available on the market
which appliance consumes but 100 watts.
This heater is designed to be used to keep
the engine and carburetor warm thru the
night in a cold garage, it being neces-
sary to place two or three blankets all
around the engine in order to retain the
heat and cause it to accumulate and thus
keep the engine compartment warm. A
better way would seem to be, from the

‘writer's experience, to place this electric

heater (which, by the way, stays dark
and does not become incandescent, which
would make it liable to ignite any free
gasoline vapor), alongside of the intake
manifold just above the carburetor, and
then to cover over the carburetor and
heater with a piece of carpet, or, better
still, asbestos cloth, in order to retain the
heat more effectively. !

(Continued on page 1075)
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Snow Crystals

HERE are in Nature a number of
substances which form crystals, and
it is very wonderful how exactly
these crystals obey strict mathe-
matical laws. The section of a
quartz crystal is a perfect hexagon, with
the angles mathematically true. It is in-
teresting to observe that the hexagon oc-
curs elsewhere in Nature. It is present
in great abundance and almost infinite
multiplication in the combs of the bee-
hive; the section of each cell is the hexa-
gon. Again, if a man places the tip of
the fingers together, holding the arms

‘horizontally in front of him and keeping

the hands straight, he will form the con-
tour of a hexagon, an angle at each wrist,
an angle at each elbow and an angle at
each shoulder, and one theory is that it is
by a simliar use of his legs that the bee
gets the shape of the cell.

Quartz crystals make one of the most
beautiful exhibitions of hexagonal forms
on a large scale, but almost everything in
the way of crystallization on a large scale
must yield in beauty to the almost micro-
scopic snow crystals. These are formed
by the freezing of water vapor. If the

water vapor, which is really water in the
condition of gas, is gradually cooled, it
first forms a liquid which is simple water.
On further cooling it forms ice, a solid.
But if the vapor of water mixed with air
as in our atmosphere is exposed to sud-
den freezing, it passes directly from the
gaseous to the solid state and forms snow.

The first effect is to produce minute
crystals, and these crystals consolidate
very lightly and form the slow descend-
ing snow flakes. When examined with a
microscope, the crystals of snow always
show the hexagon aspect, and long ago,
under the microscope or magnifying glass
were found to be most beautiful objects.
They form little stars of quite elaborate
design and surpass in symmetry and com-
plexity almost any inorganic structure.
They have long been a favorite object to
be drawn by hand, but now photography
is called in and the somewhat difficult
operation of taking photographs of the
fast vanishing crystals is often carried out
quite successfully. The crystals are col-
lected on a black card so that they can be
seen, are sorted out, and good ones are
transferred to a glass slide for examina-
tion under a microscope.
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The observer must be willing to work
in the cold, for it is obvious that the least
rise of temperature will melt the snow.
He must not breathe upon the little stars
of ice, for that of course would melt them.
One or more are carefully disposed upon
the glass slide with a feather; the micro-
scope which is arranged for photography
is focust upon it, and an exposure of some
seconds to perhaps several minutes, ac-
cording to the conditions of light, is given.

The star-shaped crystals have six rays;
if needles are formed, which sometimes
happens in very cold weather, they end
in six-sided pyramids; and if little ice
flakes appear, which also form under some
conditions, they too are subject to the law
of the hexagon, and are six-sided. If the
formation of the crystals has not been in-
terfered with by any condition of the
upper atmosphere, the little stars will be
found to be perfectly symmetrical, each
of the six radiating members correspond-
ing exactly in shape with its companions.
The extreme regularity of the flake, every
specimen being an accumulation of crys-
tals, is very remarkable. In the mineral
world aggregations of crystals are very

(Continued on page 1062)
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Carving With a Pocket-Knife

By G. E. WILLIAMSON

et-knife is the forerunnet of tools
of greater scope and accuracy,
and his first crude efforts may be

HE boy of to-day is the expert
mechanic of to-morrow, his pock-

the spark of genius that will later startle

the world. The class of work shown in
these photographs, is not carving in the
usual sense of the word, but is more prop-
erly designated by the word freak. Carv-
ing tools or a dull knife would be equally
useless, as the most of it requires a point
like a needle and an edge like a razor.
Any ordinary two-bladed medium-priced
knife will do the work, but the small
blade should be ground perfectly straight
on both edges for about two-thirds of the
length and very thin so it will not split
the wood where it is thin. The big blade
should have a straight cutting edge with
the back rounded; any blade can be
ground to this shape.

The most suitable wood for this kind
of work is any soft straight-grained wood
having no hard streaks in it. For all
around work and especially bent work,
basswood is the best; for straight work
white and sugar pines, such as are used
to make doors and window sash, are very
good.

While all of the work in these illustra-
tions has been done with a knife, with-the

exception of drilling small holes where
necessary, a large part of it can be done
quicker and better with other tools. Small
saws, chisels and blades of convenient
forms and sizes can be made from dress
and corset stays by means of grindstone
and files, while knitting needles and para-
sol ribs make fine drills; flatten the end
and file to size. Needles and the many
kinds of hooks and other desired forms
can be made from suitable sizes of wire.
In drilling long holes, for the-best resuits,
fasten the drill and turn the wood.

To make a needle out of a wire or dress
stay, flatten and bend slightly at the point
where the eye is wanted and file a notch
nearly thru with the edge of the file, then
bend the other way and finish. Smooth
tht_fl inside of the eye with the point of a
nail.

For roughing out the work, grasp the
knife firmly with the end of the thumb
between the first and second fingers out of
the way of splinters, lay the work on the
knee, the hand also resting on the knee
with the blade almost flat and crossing
the stick at a slight angle; hold the hand
firmly and pull the stick.

To use the knife for a turning lathe,
turn the blade nearly straight up and
down and with the hand still on the knee,
turn the top of the stick towards the blade.
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A few trials will demonstrate the idea
For heavy cutting use the big blade, but
not to pry with. To cut a small tree or a
board when there is no better tool at hand,
take the knife in the hand with the blade
towards the little finger and cut along the
line where wanted. Cut lightly until
started, then make another cut parallel a
short distance away, with the pojnt lean-
ing towards the first cut. Go down with
both cuts until the chip is all out. Make
a third cut near enough so that the chip
will come out easily and go to the bottom
again. When about half way thru, turn
the board over if possible and if you can
bend it away from the blade a little it will
help greatly.

To do scroll work on thin wood, use
the needle point. To demonstrate, take 2
piece of cigar box and push the blade in
from the back of the work so that the
point is just thru and in the line to be cut;
work the handle forward and back in the
line you want to cut, maintain a slight
pressure, keeping the point on the line and
you will soon get the idea.

Solomon’s Knot Puzzle

To make this interesting puzzle which
can be easily whittled out of wood, take
six pieces of wood about 34 inch square

(Continued on page 1052)
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Shall I TaKke Up Engineering?

By H. WINFIELD SECOR ‘

Associate Memb

N engineering education always stands
a man in good stead whether he may
become associated as an employee,
partner or owner, in his future years.
And it is a well-known fact that a
technically educated man will always get
along better in any
business, than will the
man who lacks this
technical training. The
exacting requirements
of the engineer's pro-
fession will invariably
develop his mind in a
business sense, so that
he will be able to figure
on profits and sales as
well as on buying costs, so that there will be
a small chance of a loss. :

The Mining Engineer

THE PRINCIPAL CLASSES OF
ENGINEERING

The six principal branches of the engineer-
ing profession are K:rhaps the Electrical,
M ical, Civil, Mining, Chemical, and
Radio. The latter branch is one of the newer
specialized departmente and a man invariably
has to be or should be a good electrical
engineer, before he takes up radio engineer-

" ing, as the two are inseparably associated.

THE ELECTRICAL ENGINEER’S WORK

The electrical engineer, as might be ex-
pected of course, specializes during his college
work on electrical and allied subjects, but it
is quite surprising to those who have not
studied the list of subjects covered in such a
course, how great is the amount of mechanical
and other similar subjects, which the future
“E.E.” has to master. He should and
usually does take up the German and French

es, as both of these are rich in engi-
neering literature, and in many cases after
his graduation he will find it useful to be
able to consult the original technical papers
publisht in foreign journals, particularly in
German and French periodicals, and to read
them completely; the excerpts publisht in the
review columns of American or British
journals not being of any great value, owing
to their brevity and lack of details.

It is surprising how many excellent elec-
trical engineers one meets in his travels, who
have graduated with the dezree of mechanical
en%ineer. One reason for this is that some
colleges and technical schools do not give an
*‘E. E."” course, but only an ““M. E." course,
the latter being very broad and comprehen-
sive in the electrical subjects embraced. In
convergation with Dr. Nikola Tesla, he has
frequently mentioned the interesting fact
that he uated as a mechanical engineer
and furthermore, that the fundamental ele-
ments involved in mechanics usually gov-
erned his train of thought, when he started
to develop some of his many electrical inven-
tions, even including polyphase alternating
current apparatus. Those who have studied
mechanical engineering and physics will at
once see that there is indeed a very strong
bond of correlation between the two sciences,
especially when we think of the wave-forms
and vibrations occurring in the study of
sound, etc. When studying or computing the
harmonics for example, of a compound curve
or vibration, it does not matter whether we
study this from the electrical or mechanical
point of view, the results will be the same.

The electrical engineer should and usually.

does have the opportunity to study steam
power plant operation, either near the school
at which he studies, or else at the school
power-plant itself, as is frequently the case.

(CONCLUSION)
of Ameri

Among the subjects studied are water-
power electric generating plants, the elements
of telthone practise, the design and calcula-
tion of electrical transmission lines, the lay-
out and calculation of proper candlepower
and number of lamps to be used in illuminat-
ing residences, industrial plants and cities,
as well. He must be thoroly versed also in
the design and operation of dynamos and
motors, transformers, the controlling ap-
paratus for the same, electric railways, etc.

The college educated engineer of no matter
what branch of the science, is given a thoro
course in mathematics thru algebra, trigon-
ometry, geometry, and the calculus. One of
the greatest boons to any engineer is the
slide-rule for use in calculating any math-
ematic values, computing costs, designing
apparatus, etc., an instrument which saves
many hours of time and relieves the mind of
the tedium of multiplying and dividing quan-
tities, which is really the work of a machine.

When the electrical engineer graduates, he
usually associates with some concern, where
he can use his knowledge to good purpose.
Some ‘‘E. E.'s” gain their first practical ex-
perience out in the open, building transmis-
sion lines and erecting power plants; others
make their first start in the designing and

The future of elecirical and radio engineers
is bright indeed, as Dr. Nikola Tesla pointed
out in a recent interview with the author of
the present article. The question asked Dr.
Tesla was, “What are the chances today and
in the immediate future for electrical and
radio engineers’”? And his reply was:

“As regards the application of electricity,
altho the development of late years has been
proceeding at a bewildering pace, the future
offers incomparably greater possibilities.
Especially bright appear to be the prospects
for wireless experts, if the art is permitted to
expand freely and the enterprises are raised
to a higher level and dignity.” .

drafting departments of electrical and
mechanical manufacturing concerns. Fre-
quently the junior engineer starts in at the
drafting board, this work combining drawing
and original designs, which gives quite a free
rein to his ‘‘idea factory.” From the drafting
and designing departments the engineer
advances to higher positions of responsibility
and frequently his work merges into the
business and executive activities of the con-

cern. As will be seen, the technical man who -

is ever alert and capable of bringing out new
ideas is ingreat demand. ‘‘We canfind fol-
lowers,” say the heads of business concerns,
‘‘but show us the men with initiative and
originality.” The electrical engineer b

advancing himself in the concern with whic

he is connected, or by eventually developing
his own private business, may increase his
earnings ‘0 a very satisfactory degree. The
writer knows several engineers who have
established themselves as associates in the
business concern with which they started,
and who now c-aw a yearly salary of $20,000
to $30,000. One of the most brilliant elec-
trical engineeir. of today in this country is
Charles P. Steinmetz, chief consulting engi-
neer to the vast General Electric Company

interests, who it is said receives a salary in-

excess of $100,000 per year.

MECHANICAL ENGINEERING

The curriculum or course of study in
colleges and schools teaching mechanical
engineering is closely akin to that given in
electrical engineering schools. This is so for

1023

- —

www americanradiohistorv. com

Institute of Electrical Engineers

many reasons, and as mentioned above,
the mechanical engineer, who receives a
goodly portion of electrical subjects in his
course, is very likely to concentrate his
energies, so as to materialize more as an
electrical engineer than as a mechanical
one. Usually the mechanical engineer stu-
dent takes up in much greater detail the
subjects more in line with his work, such
as stcam engines and their design, steam
turbines, ships and their propelling ma-
chinery, including engines and boilers, the
design of steel-frame buildings, including
an exhaustive study of the stresses and
strains in steel columns, beams and trusses,
etc. Hydro-electric plants are usually
studied also, as well as the engineering
mechanics of locomotives and railway
trains, and many other interesting and
important subjects.

The graduate mechanical engineer fre-
quently takes his first job with a concern
in his line, who may manufacture anything
from a road-scraper up to a battleship. It
is thus easily conceived that the “M.E.”
has indeed, as we might say, a large part
of the world to conquer, and we meet him
everywhere. We cannot help but think of
his calculations and designs everytime we
see a steam. engine or turbine operating.
The high speed elevators which carry you
skyward 30 or 40 stories in New York’s
great skyscrapers are the result of the
finest mechanical and electrical brains
imaginable, and are not the result of sim-
ple rule-of-thumb design, as followed in
our grandfather’s day so extensively. The
opportunities for advancement in the me-
chanical engineering profession are legion,
as may well be imagined, and to a very
large extent the emolument and honors
accruing to mechanical engineers, the same
as in other engineering branches, depend
upon the integrity, initiative and industry
of the individual.

THE CIVIL ENGINEER’S FIELD

Time was, and not so many years ago,
when a civil engineer was usually looked
upon in his community as the “boss sur-
~eyor,” and that was about all he counted
for, to many people. The magnitude of
the engineering work
to be studied and ab-
sorbed by the civil
engineer today is in-
deed very surprising,
for, unlike many of
the other branches of
engineering, the “C.
E.” frequently has to
do with the laying
out of entire cities,
Not only, however,
with the accurate surveying of the
land and laying out of the streets
and avenues, but farther than this he
has a great deal to do with such things
as water works, the design of water sup-
ply systems of cities, the design and lay-
out of sewerage systems. Aside from all
this, the well read “C.E.” will be able to
tell you whether or not you should build
an electric central station at a certain
locality, how much it will cost to develop
a kilowatt-hour of electrical energy in
dollars and cents, and many other surpris-
ing things which a first glance at the man
behind the theodolite would not disclose to
vour innermost conscience, if you did not
know these things.

Surveyving is, we might say, the first
“stepping stone” to the civil engineer’s

(Continued on page 1071)

The Chemical
Engineer

is he concerned
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TalKing Over a Trolley Wire .

GROUP of prominent technical

experts representing eastern rail-

road systems witnest a demon-

stration of what is known as the

carrier current system of communi-
cation, at Schenectady, recently.

The system makes use of a second cur-
rent sugerimposed on the same trolley
wire which supplies current to operate
the car. This carrier current, which is
generated at higher frequency than the
power supply, serves to transmit messages
along the wire, from which it is picked up
at any convenient point and made to ener-
gize a telephone instrument.

. The demonstration took place on the
lines of the Schenectady Railway Com-
pany, five miles from the city, and was ar-
ranged by the Railway Department of the
General Electric Company, which is inter-

ested in the development of the new
system. ) .
From the moving trolley car the railway

men were enabled to talk successfully

with a substation on the line several miles
distant and also to listen to conversation
from the operator in the station. The
second feature of the demonstration was
listening to the conversation of the sub-
station attendant at a waiting room two
miles from the substation, the messages
being transmitted over the trollev wire
and amplified in the waiting room by a
loud-speaking telephone instrument.

The demonstration was designed pri-
marily to show the application of the
system to communication on electric rail-
ways, especially as regards .expediting
train operation. It was developed particu-
larly to afford an effective means of com-
munication between the head and rear

ends of long freight trains and to prevent
pulling out drawbars. Experience with
the system on the C. M. & St. P, R. R.
where it has been given exhaustive tests,
shows it to be well adapted to communi-
cating ahead of trains stalled by a faulty
block. In one case cited the use of the
system on a single track portion of the
C. M. & St. P. cleared up a misafider-
standing on signals, and saved one or two
hours’ time, the loss of which would have
been caused by having to send the flagmmrr
ahead to the next block.

The apparatus used for carrier current
communication is small and simple of op-
eration. It consists essentially of vacuum
tubes used as oscillators, rectifiers and de-
tectors, making up a telephone equipmsént
equalling in sensitiveness and simplicity
the most modern apparatus.

(Continued on page 1091)

Stories That Tend to Show That Fishes Are
Able to “Think”

Sportsmen, and even the hardened fish-
erman, bear witness that fish do possess
some intelligence, citing their marked in-
crease of wariness in waters that have
been fished over often. Young trout un-
der the circumstances are less wary than
the old ones. The carp, according to Kir-
by’s book on fishes, thrusts itself into the
mud in order that the net may pass over
it, and if the bottom is stony makes great
leaps to clear the net.

It has been said that fish which have
been kept for many years in a basin of
the Tuileries come when called by name,
but it is of course the sound of the voice
and not the articulate words to which
they respond. In Germany trout and carp
are summoned to their food by the sound
of a bell

A small perch’s nest of young was dis-
turbed one day, and upon the next day the

fish and young were searched for in vain.
Upon further investigation it was dis-
covered up stream, the parent guarding
her young with jealous care in a cavity
scooped out of sand. Another story is
related of a skate which was observed in
an aquarium at Manchester. A morsel
of food was thrown into the tank, which
fell directly in an angle formed by the
glass front and the bottom.

The skate, a large specimen, made sev-
eral attempts to seize the food, unsuccess-
ful owing to the position of its mouth.
He lay quite still as though thinking, then
suddenly raised himself into a slanting
posture, the head inclined upward, and
the under surface of the body toward the
food, when he waved his broad fins, thus
creating an upward current in the water,
which lifted the food from its position
and carried it straight to his mouth.
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The blue shark and his pilot fish- atso
come in for a story. Captain Richards,
R. N, tells one about a blue shark fol-
lowing a bait which was thrown out to
it from the ship. The shark, which was
attended by four pilot fish, repeatedly ap-
proached the bait, but every time he did
so one of the latter rushed in and pre-
vented him from obtaining it.

After a time the shark swam away, but
when he had gone a considerable distance
he turned back again, swam quickly after
the vessel, and before the pilot fish could
overtake him, seized the bait and was
caught. While hoisting him on deck one
of the pilots was seen to cling to his side
until above water, when it dropped off.
All the pilots then swam about for a time,
as if searching for their friend, “with
every mark of apparent anxiety and
distress.”
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MakKking Ice on a Stove

T is a long step from a hot flame to a
bar of ice but this step is shortened
by the latest achievment of science
and chemistry. Can you imagine
lacing your ice machine over a gas
or o1l flame for about thirty of forty
minutes, and then cooling it for a few
more minutes in a pail of water, putting
the whole outfit in your ice chest to
have refrigeration for twenty-four hours?
What would your grandmother say to this
one? What will the housewife say when
she finds she can do away with the messy
iceman and all her worries, when he fails
to show up? What will hubby say when
he finds the ice bill is out of his way?
The article can hardly be clast as a
machine because there are no movable
parts, motors, screw adjustments or
switches to fuss with. It is a container
constructed of malleable iron, made to
withstand many pounds pressure to the
square inch. In this container are certam
chemicals the formula of which is kept
secret. The container is composed of
two cylinders, which are connected by a
small tube of the same material as the
cylinders. A more clear conception of
the device can be obtained from the ac-
companying photographs. There are three
sizes of ice maker manufactured; the
smallest size will take the place of a
twenty-five pound cake of ice in an ice
The medium size is equivalent to a

By GEORGE G. FELT

seventy-five pound cake and the largest
to a hundred pound cake. This does not
mean that the machine will make a twenty-
five, seventy-five or a hundred pound cake
of ice; but it does mean that it will give
the equlvalent in work of that sized cake
of ice when placed in an ice box.

The operation of the machine is very
simple. All that is required is a pail of
water, some heat, and the machine itself.
The heat is applied to the generating cyl-
inder, while the other end is placed in a
pail of water until the gauge indicates
that the chemicals have been heated suffi-
ciently and forced over into the refriger-
ant cylinder. To complete this operation
takes about thirty or forty minutes. The
generating cylinder is then placed in the
pail of water for ten minutes, after which
the outfit is placed in your ice box and
refrigeration begins at once. The refrig-
erating cylinder will become coated with
frost and remain so for twenty-four hours.
A thermometer on the refrigerant cylinder
will read 40 below zero Fahrenheit, a few
minutes after the machine is placed in the
ice box

There are many other uses to which the
new refrigerating machine can be put,
chief among them being its use in the
home. A brass cylinder comes with the
machine, that can be inserted in the re-
frigerant cylinder and a bar of ice can
be made suitable for table use. Or else

ice cream can be made in this cylinder
with the addition of a stirring paddle.
Ices are frozen thoroly and rapidly in this
vessel. A special size that is compact
will be made for campers, hunters and
autoists. The uses to which this machine
can be put are endless.

The device is covered by foreign and

domestic patents. The inventors are Max-
well Karge and Mr. E. J. Connill. The
latter resides in Marseilles, France. Mr.

Karge is a noted New York inventor.

The history of the invention is as
follows: In 1853, a French physicist by
the name of Carré, demonstrated for the
first time that it was possible to produce
cold by using the action of the return of
certain gases to the gasecous state after
having been previously liquified. But in
order to carry out his calculations and
theories required continuous experiment-
ing and research work. machine
has been developed which is a marvel of
precision and simplicity. All cumbersome
mechanical appliances, and many draw-
backs have been eliminated, especially the
one of complicated heating apparatus. As
the machine is now manufactured, it is
possible to make ice and cool liquids in
the most isolated and torrid places. The
expense is the first cost, as there is no
refill, and no parts to wear out or corrode.
There are no valves or gauges to manipu-
late and no danger of explosion.

How Lost Children May Be Recovered

Every day dozens of children are lost,
and the first thing the mother does, as
a rule, is to rush around, waving her
arms and crying that her child has been
kidnapt, and in this excited state, she is
seldom able to give an accurate descrip-
tion of the clothes the child was wearing
at the time. )

The police, generally take the lost little
ones to the police station, and search for

any means of identification, so that they
may notify the anxious parent as soon
as possible, who often forgets about the
police station in her excitement, but sel-
dom do they find any.

In some of the maternity hospitals,
they have a large assortment of beads,
which are lettered, and as soon as a baby
is born, the letters composing its family
name are strung upon a cord, plain beads
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are used for the rest of the string, and
the complete string of beads is placed
around the infant’s neck.

All children are fond of beads, and if
the mothers of little children would follow
the scheme used in hospitals, adding the
home number and street, there would be
little delay in returning the lost tots, and
saving of much mental anxiety on the part
of the mothers.—William Reinich.


www.americanradiohistory.com

Tiny “Ships” Probe Human “Seas”

edge we have about a certain

medical case is more or less

guesswork, especially when it
comes to ascertaining the effect of certain
bacteria or medicines on a particular part
of the gastro-intestinal tract? Such is
the case, however, and in order to ac-
curately determine just what effect the
bacteria in buttermilk, for example, have
on certain sections of the intestinal canal,
Professor von den Reis of the University
of Greifswald, Germany, according to
cable dispatches, has been using with con-
siderable success tiny, electro-magnetically
controlled metal “ships” fitted with iron
doors. One of the accompanying illustra-
tions shows the shape and size of one of
these metal cylinders, and anyone who has
swallowed quinine capsules or especially
the larger gelatine capsules containing
various oils, et cetera, will realize that
quite a large cylinder can thus be easily
swallowed. The cylinders, which, by the
way, are used to unload bacteria at any
desired point in the intestinal tract, as
well as to take on samples of the secre-
tions at certain points in their travels, may

ID you ever stop to think for a
moment that much of the knowl-

Bacteria Laden Metal
Capsules Swallowed
in Experiments by
Medical Students

be made of silver or some other metal
plated with silver or platinum. A series
of small iron doors or valves are fitted
on the capsule and these can be opened
and closed by means of a powerful elec-
tro-magnet placed against the back or
abdomen of the subject, the position of
the “ship” being accurately determined
by means of the X-ray.

When the metal capsule with its load
of bacteria, or else traveling in ballast
reaches the desired point, Professor von
den Reis excites the powerful electro-
magnet, which causes the iron valves
to open, these valves being closed by the
pressure of a spring when the magnetic
attraction is cut off.

The method of procedure in making a
scientific test for the effect of certain bac-
teria on the digestive processes is as
follows: The patient first swallows one

Heart Tissue Alive After

Ten years ago Dr. Alexis Carrel of the
Rockefeller Institute isolated a fragment
of tissue from the heart of an embryonic
chicken. The tissue kept on growing; it
has kept on growing ever since. At first
it was real heart tissue, and for 104 days,
as the cells multiplied themselves, pulsa-
tions could be detected under the micro-
scope — the beating of a heart. Then the
connective tissue cells overran the others,
and since then it has been connective
tissue.

So fast does it grow that it would now
be an enormous mass except for the fact
that every forty-eight hours it is sub-
divided and part of it discarded. Many
generations of chickens have been hatched
and have gone where good fowls go, but
the substance of the chick that happened
to be selected for Dr. Carrel's experiment

on January 17, 1912, is perpetuating itself
at just as lively a rate as ever. It is, so
far as those who are watching and nour-
ishing it can see, immortal.

The original culture has been subdivided
nearly 2,000 times. The cells increase so
fast that on the average the arca of the
culture is trebled in forty-eight hours. At
the end of that period 1t is divided into
two or three pieces, which are transferred
to a bath of Ringer’s solution.
forty-five seconds in this bath they are
transferred to a fresh mixture of the
medium used for perpetuating the strain,
composed of equal volumes of chicken
plasma and chick embryo extract.

They are then placed in an incubator
and kept in an average temperature of
103 degrees Fahrenheit. The best plasma
is obtained from healthy chickens not
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After .

1
or more of the capsules containing the
bacteria and the travels of the capsules
are traced with the X-ray, and their car-
goes are discharged at the proper mement.
Shortly afterward when sufficient time has
elapsed for the bacteria or medicine to
act upon the food in the intestinal tract,
empty capsules are swallowed and when
these reach the scene of action, as deter-
mined by the use of the X-ray once niore,
the trap doors are opened and _a sample
of the food being acted upon by the bac-
teria and the bodily secretions is trapt.
and later these samples of the contents
of the intestines are studied minutely
in the experimental laboratory.

The layman might be somewhat alarmed
at this remarkable method of accuratel:-
ascertaining just what is going on in hi,
digestive processes, especially as he might
suspect that ill effects would ensue fram
the powerful magnetic rays passing
thru his abdomen, but his mind may
fectly at rest on this score, for ex
tests made in Paris some years ago
to show any effect whatever on the haititan
body when it was subjected to the. faeld
of the most powerful electro-ma; -
tainable.

Ten Years “

more than two vears old which hax ot
been fed for twenty-four hours, < e
tissue extract employed is obtained: ¥glom
chick embryos seven to eight dayg“Jd.
In his last report, publisht three yearsago.
Dr. Ebeling said the rate of gmgwrth
seemed to have increased progr 1y
during the first seven years of life owgside
the chicken heart from which the original
tissue came,

During the first vear the growth was
slow and irregular, because it was not yet
known that certain substances contained
in embryonic juices were essential to per-
manent life.

The method of cultivating the chicken
tissue is similar to that of cultivating
disease germs. The use of culture mate-
rial within sealed receptacles is necessary.
The receptacles being of glass, the living
tissues may be studied constantly.
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New Soft Focus Screen

now in vogue, and very few pro-

fessional photographers can boast

of producing real good pictures,

unless their studies include some
diffust focus effects. In pictures of this
nature the sharp outlines, the intense
shadows and the brilliant high lights all
blend into each other, giving the picture
a very mellow, smooth effect.

SOFT or diffused photographs are

Heretofore, expensive lenses, costing
several hundred dollars, have been used
for this purpose, and the amateur has
found it impossible to duplicate the re-
sults obtained by professionals, and at
the same time many professionals have
found that they could not compete with
their rivals in business because of the
rather prohibitive cost of these lenses. A
New York inventor has solved the prob-

lem, however, by supplying a lens attach-
ment which can be placed upon any
camera, and with which results compara-
ble with those obtained in our well-known
photographic studios are possible.

This lens attachment fits over the out-
side of a lens of a camera in the same
manner as the copying or telephoto lenses
do. It consists ofy a photographic repro-
duction of a fine ruled glass screen.

A Binocular Eye-Piece for Telescopes
By DR. ALFRED GRADENWITZ .

binocular vision, the continued use
of only one eye, as in the case of
telescopic observation, of course, im-
poses upon the eye actually disen-
gaged a marked and in the long run in-
tolerable strain. While this disadvantage,

INASMUCH as our eyes are used to

in connection with microscopes, has long
been helped by doubling the instrument or
eye-piece, the case of the telescope has
been much less amenable to a successful
solution. Duplex telescopes for terrestrial
observation have, truth to say, been ad-
vised (Fig. 1), but this solution, on ac-
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count of the considerable dimensions and
difficulties of construction and adjustment,
could not be applied to instruments in-
tended for astronomical observation.
The problem has, however, now been
solved by Carl Zeiss, of Jena, Germany,
(Continued on page 1070)
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Invisible

Bird, Presenting a ver
Air

If the Engine Can be Made of the

ID you ever stop to think what

would happen if we could build

flying machines of some invisi-

ble transparent material, such as

glass for example? For one

thing this design of airplane would make

flying machines pretty difficult targets to

hit with any kind of gunfire. And speak-

ing of bombing-planes the metal parts of

such transparent planes, if once adopted,

would provide such a small object to the

sight that, at an elevation of 7,000 to

10,000 fcet, such planes, if made of trans-

parent material, except the engine and a

few minor parts, would be practically in-

visible even with high powered field
glasses.

Well, just to prove that we are not ex-

hibiting one of our dreams, we are glad

e

2

e e g m —— e~ -

to state that an English inventor, Mr.
Ernest Welsh, has discovered a material
having all the tran?arent properties of
glass, while he confidently believes that
this new structural material can be used
in the manufacture of aircraft. If the
airplane which now roars thru the sky
over our heads could be rendered not only
transparent and invisible, but provided
with a first-class muffler, which is not im-
probable at all, its war-time possibilities
would surely border on the supernatural.
It may take some time, even several years,
before such a machine is successfully de-
signed and built, but the country which
holds the secrets of the building of such a
flying machine will, it would seem, possess
a tremendous advantage over its enemies.

Looked at from the humorous point of

“Gold MaKer” A Fake, Prof.

Prof. Irving Fisher of Yale University,
who recently caused a sensation by stat-
ing that a certain German scientist had
apparently discovered a method of pro-
ducing synthetic gold, has abandoned his
trcasure hunt.

“I met a man who, I was told, had
succeeded in making artificial gold,” said
Prof. Fisher, “and he offered to demon-
strate his claims. He said he submitted
samples of gold which he alleged he
had made to the Reichsbank in 1917,
and that the authorities of that institu-
tion found it to be 999 pure. Herr
Havenstein, President of the Reichsbank,
told me this was correct, though there
was no proof that the gold was synthetic.
The alleged inventor gave me to under-
stand he used mercury as a basis and said
he employed an electric vacuum furnace

with a more perfect vacuum than had
ever before been obtained.”

“Did you go to see the inventor’s ex-
periments ?” I asked the professor.

“No,” he replied. “I saw a distinguished
German scientist this morning and he told
me the man is a fraud and has a prison
record. My friend who originally gave me
the information about this man had known
him for years and assured me the man is
not a fraud, however mistaken he might
be about his invention. I am disposed to
believe my friend has been misled.”

Prof. Fisher went on to say the alleged
inventor declared he could produce syn-
thetic gold for “10 per cent. less than
the present price of silver,” a curious
statement, though it might be accounted
for by the man having used silver as one
of his bases for experiments.
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ill not See this Bither, and When Fitted with a Suitably Approved Muffler or Other
Airplane of To-morrow Will Truly Represent a “Terror of the Skies” in the Event of War.

Airplanes

Here's What We May Expect to See To-morrow, if the Dreams of an English Inventor Come True—Invisible Air&hnes Which Will Dash Thru the Sky Like a
Target for Anti-aircraft Guns, not to Mention Many Other Possibilities Runltin_ﬂ

e is to be Made Possible b§ the Employment of this E&;ﬂlhm'u New Structural Material Which is
ame Material, Then We

visible
as Steel.
ilencer, the

om This Novel Construction. The
ansparent Like Glass, but as Stro:

view, this transparent airplane stunt sug-
gests some very desirable features indeed,
especially on the morrow, when we have
air traffic lanes policed by eagle-eyed air
cops, for then we can speed right along
and disappear into the fourth dimension,
as it were, owing to our invisibility. Also
when we are courting a pretty girl and
papa objects, we can dive down in front
of her home right before his nose, and
whisk her away.

The inventor of this new transparent
glass-like material does not state whether

e believes the engine could be built of it
or not, but if all of the rest of the mate-
rial except the engine could be built of
this material, it would still be a great
boon, especially in military and naval
maneuvering.

® <m™e
Fisher ¥inds

“But why has he done nothing since
1917,” 1 asked, “if he has made such a
tremendous discovery?”

He explained that quite plausibly by
caying he had been busy with other inven-
t.ons which would benefit Germany, while
he was doubtful if synthetic gold would
help the country.

Prof. Fisher, who has come to Germany
not only to investigate this matter, but
to study the currency question, told me
he found that during the war the Ger-
man Government did make serious at-
tempts to produce gold in new ways. They
did, in fact, succeed in extracting gold
from sea water, but not at a profit.

“These attempts,” he added, “have been
abandoned, and I have no evidence that

the German Government is making fur-
ther efforts.”
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It is Not Often that Such a Vivid Description as the Accon?cnyhu One B
The Subtle Power of Lightning is Brought Home to Us

‘Was Flooded with Water Because a Gasket
“Blown to Pieces,” One of Which is Shown in the Insert Photograph at the Right.

Even the Cellar

Strongly, en We Note All of

Mr. Kent Can be Given of an Accident, Such as When Lightni

the Different Effects That This One Bolt

as Blown Out at the Water Meter, Due to One of its Freaks. Sixteen Fuse Plugs Were Literally
It is Truly Remarkable that No One Was Injured or Killed.

Struck His Home.
as Responsible for.

When Lightning Struck My House

an article on Lightning. I had an

interesting experience when my resi-

dence was struck by lightning. My-

self and family were sleeping in our
third floor room—a finished attic—and the
stroke occurred during the night.

The bolt first struck a nail head—one
of the nails which holds on the sheathing
boards right underneath the shingles.
Directly opposite to the ten penny nail
struck was another similar nail holding a
porcelain knob supporting one of the No.
14 copper wires on the attic ceiling. This
was one of the wires supplying service
to my attic lights. Jumping across the
space of about one foot between these
nail tJ;mints, the bolt whipt around the head
of the knob to the No. 14 wire, which

was melted off at the point where

struck.

From this No. 14 wire the lightning cur-
rent spread all over my house wiring,
jumping across from the top of each fix-
ture (under the canopy) to the gas piping
above the insulating joint and blackening
the ceiling at each fixture, thus seeking

aths to the ground thru the gas piping.

he inductance impedance of the gas pip-
ing proved to be so high that large por-
tions of the charge got across, at various
_ points -in my house, to the water piping
and thus éscaped to the ground partly in

IN SciENCE AND INVENTION I noticed

By JAMES M. RENT

ELECTRICAL AND MECHANICAL ENGINEER

this manner. The current flow thru the
water piping was so great that a leather
gasket where the service pipe entered the
water meter (in a brass union connecting
the pipe to the meter) was burned up and
my basement was flooded with water be-
fore I got down there. I had to turn off
the water and break the sealed micicr
coupling to put in a new gasket of rubber
before I could proceed further with my
investigations.

In escaping from my house wiring the
path thru gas pipes and water pipes did
not prove sufficient. So a very large por-
tion of the charge rushed back thru my
service wires, out to the secondary of our
supply transformer on the pole, and thus
spread to neighboring houses, to some
extent.

My main service fuses were sixty am-
pere cartridge fuses. These were not
merely melted, but absolutely exploded
by the current leaving my house thru the
service wires. I had eight branch cir-
cuits in my house. The fuse plugs in all
of these circuits were not only melted out,
but exploded as shown in the photo here-
with., You will note that the pressure
developed inside the plug by the gas of the
volatilized fuse was sufficient to bulge out
the edge of the brass cap holding the
mica disc of the plug. All sixteen of my
plugs were in this condition, tho I can-
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not account for the flow in those not
located in the circuit struck—other than
the feeding back of current to points
where it jumped to gas pipes.

The inside of my electric light meter
was burned to a crisp. At the point where
the bolt jumped across between the points
of the two nails the wood rafter was split
to powder for a length of four feet (two

feet each way—fgom the nails) but was
split on one side e other half re-
maining intact. A hole $IX 3 -

was knocked in my roof and a similar
hole of equal size in the ceiling right un-
derneath. The shingles over the entire
roof were slightly loosened, either by the
air pressure or possibly by the intense
sound wave. The points of the nails were
not melted—only slightly blackened, at
the place where the main flow took place
between them.

To volatilize the fuses in these sixteen
plugs and produce a gas pressure inside
them sufficient to blow out the mica and
bend the brass cap in the manner seen
must have required a current of not less
than 100 amperes thru each plug (possi-
bly much greater). Sixteen plugs were
treated in this manner. The plugs carried
out only a part of the charge. These
facts will serve to illustrate the probable
great value of the momentary current that
flows from such a lightning discharge.
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Note the Substitute Ring

on the Knee of the Performer, Upon the Bottom

of Which is Attached a Piece of Identical

With the Sheet on Which the Trick is to be
Conducted.

The Vanishitng Coin.

The Amateur 'Mag’ician

By JOSEPH H. KRAUS

admitted me without question. I

had just walked briskly thru Cen-

tral Park. The air altho very in-
vigorating had enough of that cold tang
to it to create a numbness of the fingers
and a tickling sensation in the vicinity of
the auricular members exposed to the ele-
ments. I entered Hargrave’s studio with-
out the usual announcement, and found
him reclining in an easy chair, a circle of
smoke wafting upward above his head,
while he himself was yawning. Hargrave
has a peculiar trait of constantly remind-
ing a person of what he already knew—
as many barbers do—and greeted me with,
“Well, well, old timer, rather cold out.”
I informed him that I was very well
aware of the fact, to which he replied,
“Well, I'll soon make it hot for you.”
And rising he repaired to another part of
the room returning with a large figure of
a devil. “If that’s another of your tricks,”
I interrupted, “just lay low for a while.”
“So this is to be merely a friendly visit?

HE Japanese servant at Professor
Hargrave’s New York residence

Quite a pleasure indeed, but rather
unusual. hat’s the matter, old man, out
of a job?”

“This is not to be a friendly visit,” I
retaliated, “and I am not out of a job
either, but I might be soon, unless you
make this a real good snappy entertain-
ment. The class of tricks particularly de:
sirable should come under t égory of
‘parlor magic.”” “I can’t say that I appre-
cinte yanr_telling e what tricks I should
show you,” he laconically replied, “but,”
here he hesitated, opened the drawer of his
desk and produced a deck of cards.

FIVE CARD MONTE

These he fingered for a while and then
deftly making five piles by allowing some
of the cards to drop off the bottom and
remain on the table, he removed a card
from the top of the fifth pile and placed it
on the first; then another and placed it on
the second, a third and fourth from the
same pile and placed it on the third and
fourth piles respectively. Touching the
fifth Pile. he said, “Take a look at the top
card.” I did as I was bid. “Put it back.”
I followed instructions. “Shuffle up the
pack.” I knew I had fooled him this time
as he hadn’t even seen the card, nor did
he know where it was. He picked up the
deck and turning it face upward, rapidly

‘A Few Good Parlor
TricKs Withowut
Apparatus

ran thru the cards. Evidently he could
not locate it. He asked me whether I
was sure it was in the deck, and I told
him I was positive of that fact, tho I do

* now recall that I used the word positive

rather meekly, in that I had been posi-
tive of so many things in the past much
to my discomforture. Raising the deck
about fifteen inches above the table, he
dropt it, and seemingly from the center
of the deck, a card flew out, turning
itself face upward on top of the fallen
pack. Before I could get over my aston-
ishment, he had picked up all the cards
and started to shuffle them,

He requested that I choose a card when
I interrupted him, “Hold on a minute,
haven’t you forgotten something?” Har-
grave was in the habit of jumping from
one trick into another, not even giving his
audience a chance to recover fully from
one shock before the second one presented
itself, and such simple tricks too. He
assured me I would get the explanation
fater, but I informed him that I would
rather have it now while the memory of
the trick was still fresh in my mind.
“Very well,” he answered. “First we will
count off from the face, one, two, three,
four, five cards.” His action suited his
words, as he transferred five cards from
the deck turned face upward to his right
hand. Then he placed these on the Jbot-
tom. “Lifting the entire deck we make
five neat piles thus.” Here his hand
moved from left to right with the deck
of cards. He stopt at intervals to drop a
few from the bottom. The cards were
now of course turned face downward.

“From the top of the fifth pile (back),
I removed one and placed it on the first
thus. I removed another and placed it on
the second pile, always of course taking
the cards from the fifth pile, or the very
last one placed on the table. I repeated
for the third and fourth piles and then
asked you to look at the top card in
the fifth pile, or what is now the top
card.”

“But how did you know the name of that
card?” T had again interrupted him which
I must admit was a rather rude thing to
do, I also knew that Hargrave did not
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like it very much because he snapt right
back at me saying, “Now, what in the
world do you suppose I took five cards
off the top (face) for at the beginning
of the trick.” I hadn’t the slightest idea.
“When 1 reached the fifth card, I remem-
bered what that card was and in laying
out the piles, I removed four and then
the fifth card became the top card of the
last deck, n’est—ce pas?”

“Of course, of course, but you shuffied
those cards.”

“To be quite sure I did, but you have
noticed that in doing so I used the riffle
method of shuffling cards. In other
words, I placed the two halves down on
the table, lifted the corners and let them
run together, but I took particular care
that at least five cards which were origi-
nally on the top of the deck retained their
original positions, by keeping the top half
in my right hand, and making sure that
five or more cards from the right hand
were seemingly accidentally but purposely
rifled to the top again. This thus pre-
served the original order of the top five.
Is that clear?”

“Yes, but——"

“Now what?”

““How did that card turn over?”

“Oh, yes, how stupid of me. You see
that is the extremely simple part of the
trick. I, knowing your card, brought that
card to the bottom of the deck. Then
under cover of the hand, I pushed the
card out so that it extended from the
side of the deck. Still under cover of the
bhand, I dropt the entire deck, but due to
the weight of the cards themselves the
cards fall solidly or en masse. They are
preferably dropt from a height of twelve
to fourteen inches, and in order to give a
better effect, the downward travel of the
deck may be speeded up by a slight throw.
The air affecting the thin card as it im-
pinges upon that extended portion, causes
that card to turn around and of course
face upward.”

THE DISAPPEARING CARD

Picking up the pack again, Hargrave
shufled it. “You fooled me like that
once before. You had better let me shuffle
them this time,” I exclaimed. To this he
assented. Turning the entire deck face
down upon the table, he ,said, “Think of
any number, then counting'from the back

(Continued on page 1063)
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Fortunes from Little Things

By CHARLES FREDERICR CARTER

EXT time you see a safety pin
take off you hat and kowtow re-
spectfully three times to it. For
this humble utility is deserving of
deference on three counts: First,
on account of its age; second, on account

of the highly important part it played in

No. 9. Story of the
Safety Pin

man in the army, and we won the war.
No safety pins were used in the Spanish-
American War, and we had embalmed

States increased 189 per cent in quantity
and 164 per cent in value; or from 1,640,-
284 gross to 2,550,650 gross. The average
annual increase was 182,000 gross. To-
day the annual output is 10,000,000 gross,
or an annual average increase of 465,584
gross for the last 16 years.

Above Are Shown Some Very Interesting ‘“Safety Pins,” and Unlike the Neat and Simplified Form of This Fastener With Which American Women Are Familiar,
These Relics Photographed in the British Museum Show That in Our Grandfathers’ Day the Safety Pin Makers Had a Great Deal of Art Mixed Up With Their
Practical Ideas. Imagine the Cost of Making Such Elaborate Pins as These Even Today, and if They Were Available Who Would Want Them?

the war; third, on account of its ever-
increasing usefulness in civil life, now that
the world is more or less demobilized.
There seems to be a pretty general im-
pression that Foch “sewed up” Luden-
dorff’s forces, to use a slang phrase. Well,
he didn’t do anything of the kind. Liter-
ally, the Allied generalissimo pinned up
the Germans; and
to prevent any em-
barrassing slips he
used safety pms.
Why, one of the
first things the
American Govern-
ment did after de-
claring war was to
place a rush order
for 300,000 gross
of safety pins, fol-
lowed soon after
by a second order
for 200,000 gross.
These pins were
all of a single
type for a sin-
gle purpose—jap-
anned black pins
to fasten canvas

bandoliers con-
taining each 60
cartridges, or a

grand total of
4,320,000,000 of
these slight tokens
of our esteem for
the ex-Kaiser and
his gang. Vast
quantities of safe-
ty pins were used
in hospitals and
dressing  stations
to pin bandages.
There were many
other uses.
Altogether the
American army
alone used 2,000,-
000 gross, or 288,-
000,000 safety pins,
or an average of
75 pins for every

beef scandals and other unpleasant
things. Draw your own conclusions.
Apparently ai,] America took note, for
ever since that affair with Spain the manu-
facture and use of safety pins has been
increasing at a most amazing rate. In the
uinquennial period from 1909 to 1914
the production of safety pins in the United

The Chart Above Shows the Successive Stages Thru Which Safety Pins Pass in Their Manufacture. A
Very Remarkable Machine Turns Out These Safety Pins from Wire and Sheet Metal Stock at an Unbeliev-
able Speed. The American Army Alone Used 2,000,000 Gross of Safety Pins in Winning the War. No

Wonder the Ex-Kaiser and His Gang Got Stuck.
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Ten million gross is 1,440,000,000 pins.
To make this enormous quantity requires
68,181 miles of wire, or enough to reach
twice around the globe at the equator and
leave enough over to make six strands in
an air line between New York and San
Francisco. Exclusive of the material for
the head and guard, this calls for 4,167
tons of material.
To ship the pins
from the factories
would require 278
cars,

Americans, more
particularly of the
younger  genera-
tion, are notorious-
ly lacking in ven-
eration for age, but
even an American
office boy ought to
be imprest by the
knowledge that the
safety pin was in
use by the Romans
centuries  before
the Christian era.
Charles Dudley
Ward found some
safety pins of this
age in making
some excavations
at Colchester, Eng-
land, in 1911. A
skeptic may steg
into the Britis
Museum and take
a peek at the fine
collection of safety
pins there, dating
away back ever so
long before our
era.

But the history
of the safety pin
has not been con-
tinuous. It died,
was buried and
forgotten. Its sec-
ond incarnation
took place in the

(Continued on

page 1076)

-
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Home Mechanics

by WILLIAM M. BUTTERFIELD

Conducted

A PRESS FOR TROUSERS

EREWITH we show a press for
putting creases in trouser legs
while the wearer of this article
of wearing apparel sleeps the

. sleep of the just. It is the hand-
iest automatic valet yet devised for the

This Handy Pressing Device for Trousers Will

Prove a Boon to Many Individuals Who do not

Have a Tailor in the Vicinity, or Who for Other
Reasons Prefer to ‘“Press Their Own.”

natty business man, who considers prest
trousers essentially a necessary part of his
sartorial outfit. A simple press of the
above style has been out of use since the
pant-cuft came in, probably because a way
has never occurred to the inventive mind
for ggessing the legs and cuffs between
flat boards at the one time—the increased
thickness of the cuffs have prevented suc-
cessful operations along this line. This
unfortunate condition can be overcome by
using four sheets of red binders’ card-
board of the thickness of cloth—say 1/32
inch thick. These sheets are cut so as to
project 1 inch beyond the legs on front
and back, and form a permanent part of

SO

This Little Pipe and Tobacco Cabinet is Just the

Thing for the Library or Smoking Room Table.

It Provides a Humidor to Keep the Tobacco Moi

as Well as a D\ut-mo(m Rack to Support Sever.
pes.

the press. The cardboard is placed, when
in use, one sheet under the lower leg
next to the cuff; then two sheets are simi-
larly lglaced between the legs, and lastly
one sheet over the top leg. The whole
thus arranged forms a surface that is flat
and pressable, both for the cuffs and the
trouser legs. As binder’s cardboard is
quite waterproof the legs and cuffs can
be slightly dampened before they are put
in the press, this will help in producing a
sharp crease.

COMBINATION PIPE CASE AND
TOBACCO BOX

A pipe case and tobacco box in combi-
nation, which will be an ornament to the
library table, cannot be considered an
objectionable item for the attention of the
home mechanic. The pipe-rack and to-
bacco jar are old friends in a separated
form; let us combine them and have some-
thing new, particularly as the combination
brings us attractiveness and efficiency. Our
design can be carried thru endless editions
or variations, quite as the older rack and
jar was developed. It consists of a box
having two compartments, one for the
pipes and one for the tobacco. A soap-
stone slab 14-inch thick is used in the to-
bacco compartment to keep the tobacco
moist. In order that this slab may be re-
moved for the purpose of wetting with
water, four adjustable clips are attached to
the cover in the manner shown. The stone
thoroly soaked once a day, will keep the
tobacco in prime condition. This com-
partment is lined top and bottom with zinc,
tin or copper. The pipe compartment is
designed to hold six pipes, and these are
held on racks about as shown.

CIGAR HUMIDOR

The average humidor for cigars or
cigarettes has the disadvantage of drying
out too easily; the design which is shown
here is prepared with the hope of over-
coming the above fault. It is provided
with a cover, that contains a 34-inch soap-
stone slab, that acts in a two-fold capacity,
in one capacity to moisten the contents of
the humidor, and in the other to form a
weight to force the cover firmly down into
the bevelled sides of the container. To
make this joint air-tight we suggest that
a large rubber band be stretched over the
outer sides on the lip of the cover and
shellacked permanently in this position—

’

IMPORTANT
TO NEWSSTAND READERS
N order to eliminate all waste and 1d
ies it has b y to supply

newsstand dealers only with the actual
number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking
him to reserve a copy for you every month,
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to ﬂlppl¥ copies to {ou regularly
eve month. If you are interested in
receiving your copy every month, do not
fail ‘;o gn this blank. It costs you nothing
i to do so.

Toitiienieerannnnnns N Newsdealer
Address ..............00. ceesesseiaae .
Please reserve for me........ copies of

SCIENCE & INVENTION every month

until I notify you otherwise, and greatly

oblige,
Name .......cooiiiiiiiiiininnnnnnns
Address ................00000n ceeoes

www americanradiohistorv. com

this will do the trick. The inside of the
container and the reservoir for the soap-
stone should both be lined with zinc or
copper. The stone is held in place within
its reservoir by a perforated zinc or copper
sheet with slotted openings that slide over
screws in the lower edges of the cover as
shown. The stone is thus made removable

Cigar Humidors Like that Shown Above are Rather

Expensive, and Many Smokers Never Waste

Money on One, but Prefer to Buy More Smokes

Instead. The details Here Given Show How to
Build One at Slight Cost.

so that it may be soaked in water—the
water penetrating the porous stone; every
two or three days should be sufficient.

NECKTIE CABINET

A necktie cabinet, with a mirror on the
front door, designed to hold a dozen ties
is here illustrated. The ties are suspended
from hangers and are held firmly in place
by spring clips attached four to each
hanger. The clips are made of sprin
brass of the sheet variety 34 inch wide an
1/32 inch thick.

Did You Ever Cuss Those Wire asd Other So-

called Tie Holders which Support Them on the Side

of a Door or Window Frame, Where They Catch

All the Dirt and Dust Imaginable? Here is a

Better Way to Keep Them in Perfect Condition—
in a Tie Cabinet.
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MOTOR HINTS

First Prize $25.00
REMOVABLE CONDENSER
FOOLS THIEVES

In the illustriation herewith is shown a
scheme for preventing car thefts. Any
competent mechanic can remove or destroy

-Circurt
Breaker

10/d Cond

S

Make the ‘“Removable” Part of Your Ignition
Circuit in the Form of a Condenser; it Can’t Be

Replaced in a Hurry, and Also Car Cannot Be
Started

the condenser in ignition circuit, as as-
sembled. Then place on dash panel two
copper or brass blocks, having a small
hole in each, in a handy place near the
wheel, but not too conspicuous. The
blocks must be insulated from each other.
Ground one block, then lead a wire from
ungrounded block to ignition terminal on
switch; procure a suitable condenser and
attach to it two plug terminals to be
inserted in the holes in the copper blocks.
The condenser is thus restored to use.
With this condenser in your pocket the
devil himself cannot start your engine
without replacing it. The d}i'fferent sys-
tems will need different hitches, but a
great deal depends on the mechanic. I
have tried this stunt and it works very

well.
Contributed by LEVI ALM.

Second Prize $15.00

THIEF-PROOF COMBINATION
SWITCH

In the illustration is shown a novel pro-
tective switch of the combination type.
The whole apparatus is attached under
the dashboard. The dials are on the face
of the dash. When the marking on the
dials is made there should be a point at
O. In the illustration there are two brass
or copper bolts with nuts to fit same. Two
copper brushes are fastened to the nuts

- Preaded Nuts

ML

- BRI

il

A Combination Lock Switch That Can’t Be “Guest”
Very Easily. It Can Be Changed Frequently so as
to Keep ’Em Guessing.

NOTICE TO CONTRIBUTORS

INDLY note a change in this contest.

For the coming months we would

. like to receive from our contributors
articles on the following subject:

ELECTRICITY ON THE CAR

We believe that there are hundreds of
new electrical ideas that can be incorpo-
rated in the car that our readers would
like to know of. What we are particularly
interested in are novel stunts, new devices,
new kinks, and new hints made possible by
the electric current.

In order to win a prize the first requisite
is that the device or mfgestion be practical
The term PRACTICAL will be the keynote
of this contest.

You will be more apt to win a prize if
you will design the device yourself, and
make a photograph of it, sending the same
to us. Ideas are all right, but the reader
wants to see that the device actually has
been made, and WORKS.

The following prizes will be paid:

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

All other accepted articles which win no
rizes will be paid for at the rate of $1.00.
Euh article submitted should not be longer
than about one hundred to two hundred
words.

Address all manuscripts to EDITOR
“MOTOR HINTS,” care of this publica-
tion.

and continue to be a part of it during its
operation. The wiring may be changed
so as to vary the combination. An extra
lead wire is used to conduct the electric
current from the battery to the ground,
The wiring should be changed frequently.

Contributed by JOHN E. BOSTON.

Third Prize $10.00
“RAZOR BLADE” IGNITION

The following is a clever ignition switch
which is thief-proof. There is not the

slightest chance for the thief to see it.
A break is made in the ignition wire

under some space between the floor boards.

Two springs are made out of brass and

Floor Boards, Razor blade

lgnition  Brass Sprngs lgmtoon Wire
Wire
Side View Showing Spring
Third Prize Winner—a ‘“Razor Blade” Secret
Ignition Switch.

bent as shown. This spring is then
screwed to the edge of the board, said
spring pressing against the other. The
wires run underneath the floor boards, so
that it is impossible to see them. The
two springs are placed less distance apart
than the length of a razor blade. A razor
blade is then shoved down in the crack
and the contact is made.
Contributed by

L. ARNOLD ENGEL, JR.
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“PHONEY” LAMP PROTECTS
CAR

I provide an “open” in the ignition cir-
cuit in the form of an electric light socket
which can be placed over the speedometer
or other desired place. The socket may
be obtained at any garage and two burnt

Lamp Filament Qpen
(Car won? start)

nSerres with '
lgnition Circaurt

Al Wire solaerea across Lamp Contacts
: ﬂ?um/ﬂ_alﬂm;y
The Car Can Be Started Only When the Short-

Circuited Lamnp is Placed in the Socket Containing
the “Open’” Lamp.

out bulbs are needed. The contacts on
one bulb are connected or shorted by a
wire. To operate the switch, the person,
when leaving the car, takes the bulb with
the contacts connected, out of the socket,
and replaces it with the other bulb. Hence
the ignition circuit is broken, but the
stranger doesn’t know where.

Contributed by LEONARD REXIN.

THIEF TRAP EMPTIES “GAS”

TANK

In the illustration is shown sketch of
how to prevent theft of certain types of
cars which have gas tank under front
seat. A hole is bored and tapt in the rear
end of the shaft, which protrudes from
the gear box when lever is in reverse, to
take a screw or screw-eye. The latter
is connected by a small wire to the arm
of a valve in the bottom of the gasoline
tank. Mr. Thief starts the car easily
enough and shoves her into low. The
valve opens, but he can’t hear the gas
trickling out. He gets into high—but he
doesn’t go far. The bigger the valve the
less distance you will have to run after
your car.

I would suggest that the concern which
makes the auto spike lock for use on the
car wheel, fix it so that it fits rigidly
around one spoke. It could be done surely,
tho it would cost a little more to make,
but it would not be possible for the thief
to deflate the tire and twist the spike
around, as he now does.

Contributed by ALEX. MAcKENZIE.

Gear Skify ~ Gasolene Jank,
Lever ¢

Low & Ren
Jﬁﬂﬁ H

§<0ram Cock

When Thief Starts Car Fitted With This Arnné:;
ment He Does Not Go Very Far Before the
Tank Runs Dry.

Wire
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Synura Gives Oily Taste To
- DrinKing Water

By DR. ERNEST BADE

N the nethermost depth of the animal
kingdom where plant and animals
intermingle with each other to such
an extent as to be indistinguishable,
and where, at certain times, the plant

becomes an animal and the animal a ’Plant,
tiny ciliated animals are found. hese
free swimming forms propel themselves
forward with thread-like appendages
which whip the waters. They are masters
of motion when observed under the micro-
scope. And these whip-like structures

New York City’s Drinking Water Recentlg
gyeg Day Parlance. The Synurae Are
imi|

Surface of the Water.
Parts of Water.

which appear to be nothing more than
tiny strands of a contractile material are
still a mystery to the naturalist, for he
does not know how or whence they take
their motion. It is a simple thread of
plasma, which some observers say con-
sists of lighter and darker parts, and
therefore has some resemblance to cross-
striped muscles of higher animals, whose
“strength” one must assume. That this
must originate in the nucleus, which is
the center of energy in these tiny organ-
isms, is undoubtedly true. But there is
more than this. Where such a one-celled
animal, or where a number of them have
combined to form a colony and then
possess a number of cilia as in Synura, it
never happens that they become entangled
nor do they beat the water indiscrimi-
nately, but always keep time so that they
swim uniformly onward. Just like a ball
do the colonies of Volvox, Svnura, et
cetera, roll away, rise and sink in this
life-giving element, and are, in part, inde-
pendent of the water currents.

Where these one-celled animals unite
to form a colony the first phases of the

. ————— e - -

Acquired a Disa
een Under the
Organisms Which Sometimes Cause Trouble in Drinking
Pipe Line, and the Water Treated With Copper Sulfate; Bags Containing this Chemical Being Hung Over the Sides
The Amount of Oil Produced by Each E{n
One Drop of Oil in 800 Gallons of Water is Quite

origin of the more complex structures can
be found. The method of reproduction
is primarily a division of the cell sub-
stance, and it occurs most profusely under
favorable conditions. Colonies are pro-
duced when individual animals do not be-
come separated from their parent. But
then the colony would soon grow to enor-
mous size, and the inner animals would
soon be killed by the pressure exerted by
the outer ones, if no limiting factors were
present. Therefore such reproduction is

eeable Oily Taste, Traced Directly to the
icroscope in Colonies, as the Central Cut
ater.

Noticeable; T
in the Illustration Above.

not at all suitable for any length of time,
and for this reason only those ciliated
animals unite which are male, female, or
those which are not capable of copulating.
So it can be said that this union is a stage
in the division of labor. Reproduction
thru division is only possible for a certain
length of time. If for any reason this
method is continued without cessation,
then a gradual loss of vitality of the stock
takes place. This decay and final death
is prevented by conjugation. Reproduc-
tion and rejuvenation not only apply to
the combining animals, but also to their
progeny, while in the higher animals it
only applies to the young.

The Synura is a pear-shaped individual,
as the illustration shows, uniting with
others to form a sphere which 1s sur-
rounded by a skin-like covering. This
covering can be likened to a vegetable
membrane. Each individual cell of Syn-
ura is provided with two cilia, which are
somewhat longer than the animal itself.
The entire colony is yellowish in color
and is capable of a rapid rolling move-
ment in the water. The length of each
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individual is 30 microns and the diameter
of the colony is 60 microns; each micron
is 1,000th part of a millimeter and the
millimeter s 03937 part of an inch.

Each cell-animal has two chromato-
phores. These are well defined plasma
particles of slightly denser consistency,
of a definite shape, and yellowish brown
in color. Altho chlorophyll (green color-
ing matter in plants and algae) is present
in Synura, it is masked by the yellow
color. These chromatophores, which only

Sﬁnuue—l.itﬂe Oil Bugs, as We Might Call Them in

erewith Shows. The Two Smaller Photos Show

The Reservoir in Which the Synura Hngxem to Thrive is Cut Off from the Main

a Boat, Which is Rowed Around on the

ura is Exceedingly Minute, but Can Be Detected in a Dilution of One Part in 25,000,000
8 is Equivalent to a Drop of Water in a Cube 8 Feet on a Side, as Shown

multiply by division, give the animal its
particular color. One or more eye spots
are also present in each animal; their
place can bé taken by numerous scattered
tiny bodies of a reddish color. But
whether these eye spots can distinguish
light or darkness has not as vet been
definitely determined. In Euglenia, at any
rate, the light distinguishing particles are
found in the colorless protoplasm just
before the red “eye” spot.

The life history of ciliated animals
varies quite considerably with the different
species. The majority of them eat solid
food like other animals, some decompose
carbon dioxid like green plants, while
others absorb soluble organic substances
like the chlorophyll-lacking plants. And
since two of these mentioned methods of
taking up their food is possible in one and
the same form, these organisms are the
boundary between the two great plant and
animal kingdoms, and they cannot be
definitely assigned to either kingdom.

The product formed within the body is a
fatty o1l whose composition is not at pres-

(Continued on page 1085)
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“SKipping Boat” Contest Winners

First Prize $25.00

The photographs submitted show my
choice of several attempts to skip the
boat. A few tryouts and the difficulty of
spinning a pontoon large enough to sup-
port one-half of the model became so
apparent that I hit upon the idea of one
pontoon with sufficient displacement to
float the motor. The spring motor is
of my own construction, consisting of the
necessary clock work and a flat spring
five-eighth inch wide by 12 feet long.
The impulse of the spring is transmitted
through a wooden pulley 4 inches in
diameter, to the small pulleys on the pro-
peller shafts. These small pulleys are
about five-eighth inch in diameter at the
bottom of the “V” belt groove and the
belt is a waxed cord. The “V”’-shaped
tin-work in front and rear of the motor
adds the displacement to carry the weight
of the extra material.

The propellers are semi-pontoons 214
inches “in diameter. The propellers be-
come pontoons when up to speed, and the
body of the boat rises to the surface.
With the propeller shafts perpendicular to
the water the boat would rise to the sur-
face and the pontoons would lash the
water to a foam. There was no motion
in any direction in the plane of the pro-
pellers. When the body of the boat was
warped slightly, so that the left edge of
the rear propeller was one-eighth inch
low, and the right edge of the forward
propeller correspondingly low, the boat
would move foward or rather drift slight-
ly forward after the motor had run down.

The rudder I fastened by a clip to the
cross-brace on the stern. It was not used
in any of my experiments and was over-
looked when the photograph was made. I
will add that T feel reasonably safe in
saying that this method of propulsion will
not be adopted universally by the builders
of speed boats. M RY ROSS.

Second Prize $15.00
The model which I have submitted will
skip for the very obvious reason that the
excessive power which it is possible to

IN the October ijssue of this magazine, we
showed an idea about a boat that we
thought might skip, the idea being taken from
a skipping stone, as it skips over the water
when given enough momentum. t we
wanted to know was if a boat constructed on

this wurlnciple was practi
® are giving, herewith, the experiences
of a number of constructors who have made
models of boats on this principle, and we have
the models in our possession. We have
found, as the constructors have, that there is
no immediate danger that the ships and boats
of the world will ome revolutionized, and
we are much afraid that we will not soon travel
across the ocean by the skipping boat method'
We have satisfied ourselves that the idea is
impractical, and that a large boat constructed
along these lines would never leave the water;
that is, we do not think it could be made to
skip. Nevertheless, there was much interest
in the contest and many ingenious devices
were submitted, including a score of models.
We are publishing the prize winners, here-
with, EDITOR.

deliver to the vaned disk is more than
ample to lift its weight and move it in a
forward direction, which forward direc-
tion of orientation is accomplished by the
very simple method of placing the vaned
disk, or lifting surfaces, at an angle
suited to the forward motion. Please
note that I do not employ any additional
agent for the purpose of forward move-
ment. WM. J. BEACH.

Third Prize $10.00

By my experiments and model I have
proved to myself that the skipping boat
idea is practical. .

My model consists of four propellers
each 4x134 inches, and 334 inches pitch,
rigged in pairs fore and aft; the two star-
board propellers turn in the same direc-
tion and opposite in direction to the port
propellers. Thus any horizontal thrust
that would tend to turn the craft about
on a central axis is nullified. The shafts
are not vertical, but inclined so that each
pair have a common terminal thirteen
inches above the propeller hull, twelve
inches of each shaft is occupied by a rub-
ber band motor, the motive power, All

1035

-

. diminishes

four motors are supported by a central
mast rigged with a horizontal .cross arm
running fore and aft.

The helicopter principle of direct verti-
cal lift is applied with difficulty in the
air, but the density of water allows a
vertical lift of healthy proportions, so
much so that a craft of almost any design,
partially or wholly devoid of buoyancy,
can be lifted bodily to the surface under
favorable conditions. To operate, set the
motors, submerge the ship, and release all
the propellers together. The vertical
thrust of my model raises the craft high
out of the water, so high that only the
trailing edge of each blade touches the
water. The tilted shaft permits but one
blade to revolve in the water at one time.
The other blade of each propeller mean-
while reciprocates or recovers in the air
(a medium of lesser resistance), like the
arm of a swimmer using the crawl stroke.

While the submerged blade is creating
a nearly vertical lift, its drag or drift
causes an active horizontal thrust in but
one direction. This secondary thrust is
created in the same direction by all four
propellers. These two thrusts are what
ye editor was fishing for and constitute
the skipping boat theory. Perhaps a pro-
peller could be designed, or the shaft
made to jig or dance up and down, that
would cause a craft of this kind to skip,
but my model will not skip because it is
dependent on propeller thrust for action.
This thrust is produced by surface con-
tact and to raise the propeller from the
water deprives it of surface contact and
its thrust. The density of
water prevents the propeller from again
entering it at its initial speed.

R. E. MULLIN.

First Honorable Mention
I am a reader of SCIENCE AND INVEN-
TION, and in the December number I no-
ticed that nobody seemed to want to take
the chance of building one of the skipping
boats. I have found that constructing
one is quite a job. The first question is,

(Continued on page 1085)
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Practical Chemical Experiments
By Prof. FLOYD L. DARROW

ceding this one we dealt with acids.
As already stated the three funda-
mental types of inorganic chemical
compounds are acids, bases and
salts. Nearly all of the compounds with
which we experiment in inorganic chem-
istry may be placed in one of these three
classes. We have seen that an acid is a
compound that has a sour taste, changes
the color of indicators, produces hydrogen

IN the two articles immediately pre-

~Ammonium
Chloriae and -
Staked lime

This Nlustration Shows Chemical Apparatus Set
Up for the Preparation of Ammonia fri Am-

om
monium Chlorid and Slaked Lime.

CHEMICAL BASES

ions in solution and, as we shall now see,
neutralizes bases to form salts.

But what is a base? What are its prop-
erties? Why is it as different from an
acid as black is from white? These and
other similar questions will best be an-
swered by a series of practical experi-
ments.

Bases and Indicators: Prepare 10 per
cent. solutions of sodium hydroxid and
potassium hydroxid by dissolving 50
grams of each in 500 cc. of wdter. Also
have at hand ordinary household ammonia
and a bottle of lime water. At the same
time prepare fairly strong solutions of
sulfuric, hydrochloric and nitric acids.
These may be about 1 to 4 or 5. (Always
remember to pour sulfuric acid into water
—mnot the reverse) In another bottle
have strong acetic acid.

For indicators we will use litmus,
phenolphthalein, and methyl orange. To
prepare the litmus solution boil a small
number of litmus cubes in a beaker of
water, allow the solution to cool and
pour off the clear liquid. The phenolph-
thalein solution may be made by dissolv-
ing a little in alcohol. About 1 gram of
the indicator to 100 cc. of denatured alco-
hol will be sufficient. For methyl orange
dissolve 1 gram of the substance in a few
cc. of alcohol and dilute with water to a
volume of about a liter. A quarter of this
quantity will be ample for your use.

Now arrange a row of eight small
beakers on your laboratory desk. In the
first place a few cc. of sulfuric acid, in
the second sodium hydroxid, in the third
hydrochloric acid and so on, making every
other beaker first an acid and then a base.
Dilute the contents of each beaker with a
little water and then add to each in suc-
cession litmus solution. The acids, as
{ou will observe, give a red color and the
ases a blue.

Dividing the beakers into four pairs mix
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the contents of each pair. Note and ex-
plain the color changes that occur,

Empty and rinse your beakers. Then
repeat the above demonstration using
phenolphthalein indicator. Note that the
bases give a pink color while the acids
give no color at all.

Again repeat using this time methyl
orange indicator. By mixing the various
acids and bases that you have, you will

(Continued on page 1083)

Here We See the Neceuug Chemical Glassware

to Produce the Interesti ffect of a Fountain in

a Vacuum. The Tube Extending from the Am-

monia Water Flask is First Used for Filling the

Inverted Flask with Ammo Gas and the Cork
Subsequently Inserted.


www.americanradiohistory.com

Wood Phonograph Tone Arm

and Reproducer
" By PAUL M. WILHELM

ROM time to time we find descrip-

tions and drawings of “To-be-

- made-by-the-amateur” reproducers,

but to my knowledge tgerc have

been none which really bring

about the desired results. They all give

forth a certain metallic sound which is

harsh and unyielding. The use of wood
seems to offer the only remedy.

All that is needed to make the repro-

* ducer described in the following descrip-

g‘:‘oﬁu the Necessary Holes
as Used in M

tion are a few woodworking tools and a
small bench wood lathe. A glue pot and
a good quality of glue is also needed,
for all parts that are joined should be
glued. The work proceeds as follows:
The sound box 1s first turned from a
piece of any close-grained solid wood,
well seasoned. The outside dimensions
may be changed slightly, but the cup or
sound chamber must be iept close to size;
also the small projection on the rear, as
this must fit snugly into the recess turned

Practical and Interesting Phonograph Im;
ith Wood Bits, including an Expansion Bit Perhaps, and the Judicious Use of Saw, Ras;
ographs Today Pﬁ“ Fitted With Wooden Tone Arms; One Well-known B i

tterns, is a Very Fine Stock to Build it From, as it is Clos

into the tome arm. Sandpapering the out-
side will add to the appearance of this
and all other wooden parts.

The sound box is turned from a piece
of wood as closely resembling the other
in quality as possible. Both the longitu-
dinal and lateral holes are drilled in the
rough piece. A surplus of stock is al-
lowed to remain on the square end for
centering one end in the lathe, while a
plug is driven into the open end for the

eing Pi

second center. This plug should have a
slight shoulder on the outer end to expe-
dite removal after the outside is finished,
and the ball has been turned on the end.
The square is now finished with hand
tools.

The retaining ring is very simple, being
turned from a piece fastened to the face
glgte, the outer end, inside and outside

eing turned first and the cutting off left
until last. The outside diameter should
be held to a close fit in the sound box.
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ivoted in a Rm{
eod and Takes a Good Finish. Any Hard Wood is Preferable to

The cutting off is accomplished with a
cutting-off chisel or hand sawed and filed.

The diafram is cut from a piece of sheet
mica and filed or turned to dimensions.
The hole in the center may be changed
to fit any small rivet to be found. Handle
the mica gently, so as not to shatter it.

A block of wood, two or three inches
longer than the finished piece must be,
is swung from the face plate or jaws of
the lathe. The outside dimensions of this

ovement Which Anyone Can Build Themselves, Even Without a Lathe, Simply

Penknife. Some

p and e Best
of Ball Be at the Base. Mahogany,

Such
Stock.

should agree with those of the swing
stand on the drawing. The recess in the
top is the most particular measurement
as this latter accommodates the swing
arm. The groove or slot is cut 4 inch
from the top and about one-third of the
waPY around the piece.

or the swing arm a piece of wood 5%
by 214 by 2% inches is laid off as follows.
One and three-quarter inches from the end
and on the 214 in. face, a small mark is

(Continued on page 1052)
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MaKing a BooKcase for the Home

ERE is an ideal plan for a book-
case; and it is just the thing
for the man about the house
who wants to make a useful and
attractive piece of furniture for

The one special feature of it

H

the home.

Actual Photograph of Home-made Bookcase of
Novel Detign. ee Drawers Are Provided and
the Size of the Bookcase Can of Course Be Varied,
is, that it has three good sized drawers
which always come in handy. It will also
be found that this bookcase will find a
place in the living room or the library,
where no other piece of furniture seems
to fit well. The bookcase is not difficult
to construct and can be made during
spare hours.

First in planning the bookcase comes
the choice of the wood. Oak is always
a good choice, but it is rather expensive
and being a hard wood, is difficult to
work with. A fine grained Georgia pine,
that is well seasoned makes a nice wood
to work with, and is inexpensive. The
same can be said of cypress. If the book-
case is to be painted one solid color the
choice of wood is not so important.

After the selection of the wood has
been made, the sizes of the boards used
are the next to be figured. Except in
the drawers, 34-inch boards are used thru-

By O. Stevens Ring

out. About 28 feet of 8-inch width, and
4 feet of 10-inch width boards will be
needed. The wood is to be finished up
into the following sizes:

2 Side boards ............ 8”x52”
1 Top shelf .............. 10”x42”
5 Shelves ................ 8”x33”
1 Bottom piece............ 2"x3415"”

2 Vertical drawer supports 8"”x 934"

1 Horizontal drawer support 8”x 615"
When these pieces are sawed out, planed
and sandpapered, the wood for the book-
case proper is completed. Then the two
side boards are taken and !§-inch holes
are bored according to the measurements
given at left. In boring these holes
it should be noted that the two holes for
the smaller drawer support are only to be
bored in one of the side boards.

In making the bookcase, the drawers
are optional and if preferred it can be
made without them. In this case the
vertical and horizontal supports are not
needed. In making the drawers, the front
pieces are made of 34 inch, and the sides,
bottoms and ends of 3§ inch stuff. The
latter can generally be had from boxes,
which the grocer will gladly give for the
asking. The exact sizes of these pieces
are given in the chart of measurements
below. When making these, reference
should be made to detail of the smaller
drawer (see cut below), in order
that the sides of the front pieces shall
be properly sawed out and the gencral
make-up of the drawer shall be under-
stood. The drawers are just nailed, but
they can be nailed and glued too, if it is
preferred. If the case is to be all in
white, glass knobs, instead of metal or
wooden handles, make the case look more
attractive, and a lock put on one of the
drawers will prove handy on some occa-
sions. The illustration shows the lock on
the larger drawer.

When all the boards have been finished
and the drawers have been made, the
application of the stain will come in order.
From experience the writer recommends

Detail of Smaller

The Drawing Above Gives Details for Buil
Bookcase Drawers, as Well as Data for the
and Length of the Front, Sides, etc.

the
dth

a wood stain which is free from varnish
for the best results. If the shelves are
to be in white as shown in the photo-
graphic illustration herewith, they should
be given two coats of flat white paint and
then one coat of white enamel. They
can be stained the same as the rest of the
case if it is so desired. In either case
the choice should be determined by the

4

04

o amr e me e a—.—ad
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All of the Principal Dimensions Are Here Shown for
Building a Home-made Bookcase, Illustrated in
the Photo at the Left. the High Cost of
Furniture Nowadays, This Design Will Prove
Valuable to the Student.
furniture with which it is to harmonize.
With the drawers only the front faces
are stained.

When the stain is dry the main parts
of the case, the top piece, the bottom
piece and the two sides, should be as-
sembled, so that it will be easier to handle
while finishing. Where needed §-inch
holes can be bored and 1Y-inch flat-
headed screws can be used and the heads
puttied over. :

After the case is assembled in this way,
a coat of filler is applied and allowed to
dry in a warm place. When thoroly
dried it should be rubbed lightly with a
fine sandpaper, so as to remove any rough
spots on the wood. One coat of varnish
is then applied and the bookcase is left
to dry. No varnish is to be used on the
white enamel.

When putting the shelves in the case,
either 12-inch flat-headed screws are
used and then the heads puttied, or else
the round headed blued screws of the
same length can be used. Either are
satisfactory, the latter mentioned being
best with the darker finishes. The verti-
cal drawer supports are put in by nailing
them to the shelves.

PancaKe Coil Mounting

I have been comparing the honey-comb
inductances and spider-web inductances;
both are trimmed in the same manner, but
they differ in two points: 1—winding; 2—
selectivity of a set. The honey-comb coils
are interchangeable, why not the spider-
web? In illustrations herewith the appa-
ratus is shown. This apparatus permits
the now fixt inductances to be varied only
by coupling. By loading a small inductance,
the signals will be found to be very weak.
The new apparatus, as I have designed it,
permits large coils and smaller ones to be
used on same stand. There is another
point in construction that I have noticed.
The wires on the primary have a face toward
the secondary, [i‘he tickler and secondary

————
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have also a double face. If the winding of
the latter two coils might have the winds

on only the face (nearest the primary),
there is increased efhciency. Of course the

A Simple and Effective Mounting for Pamcake

Tuning Inductances, is Here Illustrated. Honey-

comb and Spider Web Inductances Are Gaining

More Favor Ev Day, so That This Mounting
Will Prove of Interest to “Radio-Bugs.’”

cardboard or frame of the coils, does not
affect the induction appreciably, still atten-
tion to small details strengthens the si .
Contributed by FRANCIS MCEVANEN.
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This department will award the following monthly prizes:

The pu

useful, practical and original i

v C z First prize, $15.00; second prize, $10.00; third prize, $5.00. .
ose of this degartmentvns to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the most
ea submitted to the Editors of this department a monthly series of prizes will be awarded.

Por the best idea submitted a prize

of $15.00 is awarded; for the second best idea a $10.00 prize, and for the third best a prize of $5.00. The article need not be very elaborate, and rough sketches

are sufficient.

We will make the mechanical drawings.

Use only one side of sheet.

Make sketches on separate sheets.

FIRST PRIZE, $15.00

MEASURING THE VELOCITY
OF BULLETS.

Does it seem impossible to “time” a
high-velocity bullet in flight, and not only
that, but to tell, to the ten-thousandth part
of second, how long it will take that
bullet to travel ten feet? And this by ac-

Front Elevation

tually timing the bullet for ten feet? By
means of a device invented by Cleve
Hallenbeck, of Roswell, New Mexico,
this can be done, and the velocity of the
bullet, in feet per second, can be
measured to the fraction of a foot.

The apparatus, like that used for
measuring the length of light waves,
is simplicity itself. The figure shows
mechanical drafts of the front and
top elevations of the device. It
consists essentially of two circular
discs of stiff paper, about three
feet in diameter, mounted on a
shaft, D, which is rotated rapidg
by the small electric motor G,
through the belt E. One disc is
placed on each end of the shaft,
and held in position by means of
the screw-on flanges B.

Each disc is ruled with equally-
spaced radii at suitable degree-in-
tervals, and are placed on the shaft
so that their lines are parallel to
each other, or exactly “in line” ===
with each other.

The rifle to be tested is held or )
fixed so that its barrel is parallel

(Continmed on page 1065)
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SECOND PRIZE, $10.00
BLOW TORCH AND PIPE COIL
HEAT ROOM

The accompanying illustration shows
how an ordinary gasoline blow torch and
a coil or iron piping serve as an efficient
heater for a cold room of the dwelling
or office in winter.

t is Useful in
Its Sim(rllcity
sts and Ex-

'y Noting the
’Yelocity of
[

Distance

he- Discs,
I
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THIRD PRIZE, $5.00
“HOME MADE LIGHTING
PLANT”

Having much extra work in an all-
around repair shop and having given trial
many kinds of lighting for night work,
the electric, oil and city gas, all had cer-
tain evils without counting the excessive

Between
the Bullet
Holes in the
Front_ and

F16.9 HONE
PMIOE SHOP
GAS LIGHT

8 C 0 £
Rear Discs. A

FI16.3 THE SHOP '
For the Home Shop mgemadto%thnoeh:fmmed Lighting Plant

Here Nlustrated and

States That He was Greatly Im
Secured on Auto Trucks
With This Idea in Mind He Obtained a Second-hand Pressure Gas
Tank Together With Some Metal Tubing and Burners of the Same

A spiral coil of 114
inch galvanized iron
piping stands four feet
from the floor of the
room, as shown. The
coil, whose diameter is
two feet, is made by
heating a few inches
of the pipe at a time
in the forge and bend-
ing around a circular
body, eight complete
convolutions being made. To provide a
stand for the pipe heater, three pieces of
14x1 inch strap-iron stand vertically

(Continued on page 1084)
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t With the Brilliant Lighting Effect

y the Use of Acetylene Gas Lights, and

as Those Used in Auto Head Lights.

expense attached for many lights. The
brilliant lighting effect secured on auto
trucks by the use of acetylene gas lights
being noted and learning of their low
operating cost, a second-hand pressure gas
tank was secured together with tubing of
metal and many burners such as is used
in the truck head lights. .

Next, the tank, some 8x36 inches, was
mounted in a corner of the shop and
metal tubing was taken from it to all
vantage points for lights. Next we pro-
cured several cheap kerosene lamp burn-
ers and large chimneys to fit same, by
mounting these burners and holders on
iron hangers, the latter made of scrap
iron straps, and installing the gas
burners in the tops of the oil burn-
ers and connecting the same be-
neath to the metal tubing by means
of rubber connections, the gas burn-
ers were complete.

Fig. 1 of the drawing shows
plainly the nature of the gas tanks
and connections to head light as
used on auto trucks. Fig. 2 shows
face view of head lights and in the
center will be seen the outline of the
acetylene burner which is double
fork with pin holes in each for di-
recting its gas spray at angles and
when lighted the impinging sprays
producé a brilliant light. When the
tank becomes exhausted, it is taken
to a garage and exchanged for a
a full one. Fig. 3 drawing shows

— the shop building outline and light-
a Rgom “eld‘wl..lwr{'b Com pri es
on on
ther With a Gasoline Totcg'z tl:le Eonle of &a is Plac’:(l
il. This Gives a Large Superficial

ing system pertaining to same. Note
tank on wall at A, and lamps at B,
C, D and E.

Contributed by R. C. LIEBE.
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Monthly Prize $5.00

A PHOTOGRAPHIC BAROMETER

Every cloud is a weather sign, even fog.
Fog in the morning shows that it will be a
nice day. To continue with the clouds—
low clouds that move swiftly tell us that
rain is on the way. Hard edge clouds indi-
cate wind, clouds that look rolled or jagged,
foretell a strong wind. Look out for rain
when the sunset in the sky is yellow or
greenish, also when the sunrise is red. When
the evening sunset is red and the next
morning is Fray. the day will be fair.

Rain is foretold by a circle around the
moon. If there is rain before seven o'clock,
it will be fair before eleven o’clock. When it
rains and an east wind is blowing, the rain
will last for quite a while. A sudden shower
is soon'over, but one that is slow will last long.

In the morning if you see dew on the
grass, it will not rain during the day; but ifa
dog eats grass it shows that rain is bound to
come.

Winds from the east bring rain. Winds
from the west bring clear, bright and cool
weather. North winds bring cold weather,
while south winds bring warm weather.
There are many other ways to foretell the
weather but they are difficult, so I have not
attempted to describe them.

@ And now I shall tell you how to make a
photographic barometer. Look among your
negatives, select one which has 2 or 3 figures
in the landscape. Make a good bromide
rint of it. Before we can proceed further,
owever, the print must be thoroly hard-
ened in a 109, formalin bath. Then prepare
the following:
Water.............oooviiiii
Gelatin.......................... 3

Dissolve with the aid of heat and add:
Cobalt Chlorid.................. 30 51'
Glycerin (water free)............. 20 drops

Coat the sky carefully with this mixture.
If you have the water colors with which

ints are colored, you may add further

uty to this barometer by coloring the
foreground with the proper shade of green,
or whatever colors are necessary. You may
now mount it in any way that a to
you, tho, of course, no glass should be put
over it. Place it in a sheltered position on
the porch, and in fine weather the sky will be
blue, while in damp weather it will be red.

No doubt the change in the color of the
sky will seem like a miracle, but a student of
chemistry will tell you that it is due to the
action of moisture on the cobalt salt.

Contributed by JOHN YURGIONAS.

CEMENT FOR CELLULOID
Celluloid may be cemented with acetone

collodion. Among other adhesives sug-
gested for this purp(ise are the following:
Shellac ....evvuueerneereennnnenns 1 part
Camphor .....cccvvvennennnnn. ...1 part
Alcohol ....... ...t 4 parts

Dissolve the camphor in the alcohol,
and in this solution gissolve the shellac.

Celluloid Scrap and 'Filings.... ...5 parts

Ether ........coccivvin... P 3 parts
Amyl acetate ...............0..n. 3 parts
Acetone .............ceeeeenonnnn 6 parts

This preparation is very inflammable.

STARTING A SIPHON
The ordinary glass medicine dropper
or pipette often comes to our rescue in
experimental work.  The illustration

herewith shows a handy application of
the pipette in starting a siphon. The
pipette is placed in the lower end of the
siphon and the rubber bulb contracted.
When the bulb is released a partial vacuum
will be produced in the siphon, and liquid
will be drawn up into it and the regular
siphon action thus started.

Contributed by THOMAS ELKINS.

[Editor’s Note—Several years ago we
had occasion in the laboratory to empty
several large ‘pans of oil, and a very simple
method of starting a siphon to empty the
pans was evolved. The iRustration shows
how a piece of 34" drom gas pipe bent to
the usual U-shape, with one leg a little
longer than the other, was filled with oil
before placing the shorter leg in the oil
pan. Two fingers were held over the two
open ends of the siphon after it was filled
with oil from an oil can, and the siphon
carefully put in place; then the fingers

were removed, but yot until the shorter .

leg was well under the oil in the pan.]

The Top Figure Shows How a Glass Pipette or
u:illdn‘: Dropper May Be Inserted Into a Siphon

Tube, and a Partial Vacuum Formed by Sque
the Bulb and Then Releasing It. The Lower Fig-
ure Shows How Oil or Other Liquid May Be

Siphoned in a Dish or Pan th

Pipe or Rubber Tube, Bent to the Shape Shown.
This Tube is Filled With Liquid and Then Inverted,
Removing the Fingers From the Tube Ends Wh

e en
the Shorter Leg is Under the Liquid in the Pan.
1040

QUICK HARDENING CEMENT

In the course of the Great War, a cement
of a very remarkable type and properties
was put into use by the French for special
military purposes. Its high technical value,
in certain limited fields, make it worth
while to discuss its characteristics. It is
a lime aluminate, differing from normal
Portland cement in its small percentage
of silica, and that it is almost white in
color; and will harden with such rapidity
as to support heavy guns within 24 hours.
The cement, known as the LaFarge patent,
is made in a small blast furnace, which is
charged with coke, limestone and bauxite
(impure aluminum oxide). When the
furnace is in steady operation it turns out
from ten to fifteen metric tons of fused
slag or clinker. In composition it does not
vary greatly from: Lime, 50 per cent.;
Almina, 40 per cent.; Silica, etc., 10 per
cent.

Silica, it is to be noted, comes chiefly
from the impurities of the coke, but in
lesser part from the bauxite, and to a
very slight extent from the limestone
used. The cement can be made as cheaply
as Portland cement.

Fused cement has a normal setting time,
can therefore be mixed and worked with-
out any extraordinary precautions, ex-
cept as entailed by the fact that its
hardening takes place with far greater
rapidity than does that of a normal Port-
land cement.

For marine work which is to be com-
pleted between two tides, it is a satisfac-
tory material, and is also resistant to ma-
rine action.

Contributed by WM. R. REINICH.

PHOTOGRAPHING HIGHLY
POLISHED SURFACES

The failure to photograph objects with
highly polished surfaces cannot always be
attributed to a lack of skill, but more
often to a lack of knowledge of the man-
ner in which to properly overcome these
obstacles.

The first thing to do is to make a care-
ful study of the object to be photo-
graphed. The use of dodges, such as
putty, to overcome the violent reflections
from polished surfaces, frequently changes
the textural quality of the object; for
instance, silver objects may appear to be
made of wood in the photograph. The
success or failure in effectively photo-
graphing polished objects is mainly a
question of the proper illumination.

Because the angle of reflection equals
the angle of incidence, the illumination
should be arranged so that the reflection
is away from the lens. Direct front light
is impossible, and to safeguard against
this a dark curtain should be hung not
too far in front of the object, leaving a
small aperture for the camera eye.

The light from one side and the top
should be cut off, concentrating the light
so that it comes from one direction, and
is made to fall on the object at an angle
of 45 degrees. Inspection in the ground
glass will show the object with all the
outline in fullest details; but the shadows
will appear very dark because high glosses
show up black when in shadow. Follow
the old rule and expose amply for shadows
and allow the high spots to take care of

themselves.
Contributed by WM. R. REINICH.
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How to Build a Radiotrola

By H. GERNSBACHK and R. E. LACAULT

L T

Opened, Showing Storage bBatt Auaion
Control Panel, and a Hn‘auvox ei:l"the Rear
With Its Horn Projecting Thru the Top.

N a recent article in Radio News we

made mention of the Radiotrola.

Mr. Gernsback coined this word, the

meaning being that the instrument

was supposed to take the place of the
present victrola phonograph, or at least
make a good substitute for it. There is,
of course, nothing fundamentally new
about the Radiotrols with the exception
of the novel designs used in this machine.
The chief novelty is that no aerial and
ground are used at all with the instru-
ment, but the use of the loop is resorted
to with good results.

The Radiotrola was designed and con-
structed by the authors for the private
use of the editor, who desired to satisf:
himself that it was practical. It is a well
known fact, understood by all to-day, that
radio is becoming more and more popular
not only with the radio “bug” but with
the man in the street, with the housewife,
with the business man—as a matter of
fact with everybody. It is realized that
the average layman does not wish to be
bothered with technical details. All he
wants is a machine, which, placed in his
house, will bring him music, concerts,
opera, jazz, etc, without being asked’to
become a radio expert.

PIcK!
Radiop

Up ana Keprod
Newark, N. J.

The Radiotrola as a matter of fact,
can be used by anyone once a little
instruction has been given him.

We do not think that the machine which
we show here is the ultimate. It is sim-
ply the first of its kind, and for this rea-
son naturally not the sort of machine
which we shall see five or ten years
hence. But it is a start, and works satis-
factorily, bringing in at a distance of fif-

Thru the Magnavox Horn,
ne Music m W.J.Z. Broadcasting Station at

In March

“Radio News”

A Sea-Plane High Power Bulb
Transmitter. By Jesse Marsten.

The Construction of a C. W. Wave-
meter, with special referemce to
Heterodyne Reception. By Cyril T.
Atkinson.

Tubes and Transformers in Cas-
cade. By John F. Bront.

The Development 3{ the Trans-
mitter. By John S. Armstrong.

Tell Them What They Can Hear.
By Armstrong Perry.

And several other highly interest-

ing articles.
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teen miles from W.J.Z. (Newark, N. J,
Broadcasting Station) the music and con-
certs loud enough to be heard throughout
a large loft. .

The efficient range of this instrument
with a loud talker is probably not more
than fifteen to twenty miles, although it
could be considerably increased with more
stages of amplification, but the Radiotrola
is provided with a set of phones that can
be plugged in while the magnavox loud
talker 1s cut out. In that case, the range
is increased to fifty or seventy-five miles.
The instrument was built with a view to
do away with all unsightly wiring, aerial
and ground, and to resemble the standard
make phonograph as much as possible.

The cabinet used is by no means a reg-
ular phonograph casing, but is nothing but
a record cabinet, and the style used by
the authors is shown in Fig. 2. This
cabinet of mahogany was bought in a re-
tail store for $12. While a much larger
cabinet could have been used, it was
thought best not to do so for the reason
that the loop would have extended up to
an inconvenient height, and the instru-
ment would have looked too cumbersome.
While the instruments are somewhat
cramped in the small space of the cabinet,

Closed, Sho
Instrument,

~ ey
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it is also true that the apparatus is very
compact and rather business-like, and
above all it does work nicely.

It was found best to put the main
switch right into the battery circuit, which
switch- when closed lights up all the fila-
ments and connects the magnavox as well,
all simultaneously. Thus if the adjust-
ments have been made once, it is not nec-
essary to make them again (except for
very slight variations), as, for instance,
when listening to a lecture. It was found
that with the magnavox, music would
come in very well, and with the same
adjustment spoken words come through
rather loud, but not so clear. By merely
detuning the last circuit the words come
in, not quite so loud, but more distinctly.

Construction of the Radiotrola

The Radiotrola, as described in this
article, and built according to the data
given hereafter, will function at maximum
efficiency within a radius of about fifteen
miles, although this range can be greatly
increcased; it depends chiefly upon the
local conditions of insgallation. For
longer ranges, another stage of radio fre-
quency amplification should be added, but
this was not used in the original instru-
ment, which was to be employed within
the radius mentioned above. Any type of
loud taker may be used instead of the
magnavox, which is installed at present in
the original Radiotrola.

The Amplifier

In conjunction with the loop aerial,
which acts as the tuner, a combination
radio and audio-frequency amplifier is
used. The circuit, Fig. 1, shows in detail
the connections between the various ele-
ments which are numbered for reference.
In this circuit, No. 1 is the loop aerial
consisting of a wooden frame 20x18
inches and 434 inches wide, wound with
ten turns of Litz wire, or small cable com-
posed of several strands of fine copper
wire, spaced ¥ inch apart. No. 2 is the

Science and Invention for March, 1922

.001 mf. tuning condenser with a small
fixed capacity of .0005 mf. in parallel,
which may be connected by means of a
small switch, With this capacity, the
range of wave lengths which can be tuned
is about 260 to 600 meters. No. 3 is a
potentiometer used to vary the grid poten-
tial of the two first tubes acting as radio
frequency amplifiers. No. 4 is the radio
frequency transformer which is shown in
detail in Fig. 3. The primary consists
of 65 turns of No. 40 S. C. C. enameled
copper wire, the secondary is wound with
75 turns of the same wire.

In order to tune the radio frequency
amplifier, which is of the resonance type,
two small variable condensers are
shunted across the primary of the radio
frequency transformer and the honeycomb
coil L75, which gives a regenerative
effect, since the plate circuit of the sec-
ond tube may be tuned. It is important
that the radio frequency transformer and
the honeycomb coil be mounted at right-
angles to prevent induction between these
circuits and production of continuous
oscillations causing whistling in the receiv-
ers. It should be noted that either AP
or Myers RAC3 tubes must be used for
the radio frequency amplifier, as these
tubes, having less internal capacity than
the others, give better results,

The detector tube may be of any make,
although a non-critical one is better, not
needing so much adjustment; the ampli-
fied oscillations are applied on the grid of
the detector through a small fixed con-
denser, No. 8, of about .00025 mf. capacity,
a grid leak No. 9 of suitable resistance,
keeping the grid at the proper potential
for best rectification. The audio fre-
quency amplifier is of the ordinary type,
the two stages being coupled by iron core
transformers No. l%. A jack, No. 12, is
provided for plugging in a pair of phones
when it is desired to use the Radiotrola
for long distance reception; when no
phones are plugged in, the jack automati-
cally connects the loud talker in the plate
circuit of the last tube.

www americanradiohistorv. com

In the original instrument, a magnavox
was used, the field of which was supplied
by the amplifier ““A” battery, a switch, No.
6, being provided to cut it off when not in
use. For best results with this type of
loud talker, a high plate voltage is neces-
sary, and in the Radiotrola, 160 volts fur-
nished by four 45-volt “B” batteries were
applied on the two last stages of audio
frequency amplification, only 90 volts be-
ing used on the radio frequency amplifier.

To simplify the adjustments, a single
rheostat is used to control the radio and
the audio amplifiers, as shown in Fig. 1;
the rheostat used for this purpose is of
the “power” type, in order to carry safely,
without heating, the filament current of
two tubes.

Assembling

Fig. 2 and the photograph showing the
complete Radiotrola give a good idea of
the arrangement of the various parts in-
side of the cabinet. The loop aerial, which
can be turned in the direction of the sta-
tion to be received, pivots on a support
made of brass, as shown in Fig. 4, the
two ends of the wire wound on the loop
going through the support inside of the
cabinet. This is mounted in the center of
the top panel, which is of insulating mate-
rial, such as bakelite and supports also the
three condensers. Inside of the cabinet,
mounted on shelves that can be pulled
out, are the amplifier, the “B” batteries,
and the 6-volt storage battery, furnishing
the current to the vacuum tubes and the
field coils of the magnavox.

The magnavox is mounted on a small
shelf in the back of the cabinet so that
the hole in which the horn fits is even
with the bakelite panel on the top. The
connections from the condensers and loud
talker are attached to binding sts
mounted on the control panel, enabling
the complete amplifier mounted on the
shelf to be pulled out for inspection,
simply removing the wire from these bind-
ing posts.

(Continued on page 1084)
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- Radiophoning To and From
“L” Trains

passengers with songs, music, and even
grand opera, on their way to and from
work. Pretty soon it will be a privilege
to work; not only will the passenger be
entertained, but it will be possible for you
to call your home while in transit and
suggest what kind of meat you want for
dinner. :

The first trial of the radio was made
on a Chicago, North Shore & Milwaukee
electric line recently. A dozen pretty
girls from the offices of the line danced
with the road officials to the strains of
music transmitted from the radio station
on top of the City Hall. They were also
able to carry on conversation, i. e, talk

for producing the necessary high fre-
quency oscillatory current suitable for
charging the antenna, together with a high
voltage d. c. dynamo, the current from
which is acted upon by the vacuum tubes
in the production, as well as the voice
modulation of the high frequency oscilla-
tions.

Radio Gives Telephone Secrecy Sun Dust Bars Radio

The superphone,” an apparently simple
attachment for telephones, which is said
to assure secrecy of communication and
security from interruptions and to make
possible multiplex telephony, was demon-
strated recently in the office of the Chief
Signal Officer of the army at Washing-
ton, D. C.

It was shown that one telephone line to
which su?erphones were attached could
be used for a number of conversations
simultaneously and that no two speakers
could hear or interrupt another two.

The superphone, it was explained, has
been developed under the direction of R.
D. Duncan, Jr., Chief Engineer of the
Signal Corps research laboratory of the
Bureau of Standards, assisted by S. Isler,
assistant radio engineer. It is based on
wired wireless or line radio, invented
about ten years ago by Major Gen. George
O. Squier, Chief Signal Officer of the
army. The invention consists of a small,
portable set of instruments, which may be
installed in any office or residence mn a
few minutes and connected directly with
existing telephone lines. High frequency
alternating currents are employed.

Signal Corps officials said that the in-

vention was of great value for military
purposes, because of its assurance of secret
communication. It would be of hardly
less value, they said, to business men,
bankers and others to whom it was desir-
able to have complete privacy in confiden-
tial channels of communication.

SUN DUST BARS INTER-PLANET
RADIO

Electrified dust thrown off by the sun
forms an atmospheric envelope about the
earth about 100 miles away which prevents
wireless waves from escaping into infinite
space, according to Prof. J. A. Fleming,
University College, London, whose wor
in wireless research is known all over the
world. The screen made by the dust, he
says, acts as a sort of wireless speaking
tube and enables waves used for long dis-
tance work — which are about ten miles
in length —to travel 6,000 and 12,000
miles. If it were not for that screen,
according to the professor’s theory, the
wireless energy thrown out by the big
sending towers would not cling to the
earth, but would pass away and be lost.
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When coming in contact with the screen
the waves are deflected and guided be-
tween it and the earth’s surface until they
reach the receiving station for which
they were intended.

'the electrified dust is thrown off by
the sun in immense quantities and the
pressure of light— which exerts a total
pressure of many tons on the whole sur-
face of the earth—is strong enough to
overcome the backward gravitational pull
of the sun and so drive the dust particles
on the long journey toward this globe.

The dust attains great velocity in the
freedom of the empty spaces and generates °
enough energy so that a single handful
would drive the biggest ocean liner for
twenty-four hours. Each particle bears
an electric charge from the sun and on
reaching the outposts of our atmosphere
friction slows it down, and thus floating,
a layer or conducting screen is formed
which is an unseen blessing to radio engi-
neers. Prof. Fleming, altho he holds no
positive views on interplanetary communi-
cation by wireless, says that the moon
is unfit for long distance radio communi-
cation because it has no dust screen
about- its surface such as the earth has.-
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Radiophone Concerts Can Be Received Frequently, Especially in Cities Near the Broadcasti
e Room in Back of the Pi

or Insulated Copper Wire Running Around

Stations, Using a Simple Antenna Made Up of a Single Bare
cture Molding. Both Ends of the Lou;‘n Thos ¥ o

ormed Are Connected to a Lead Wire,

as Shown in the Picture. The Ground Wire is Shown Connected to the Radiator, or it May Be Attached to Any Other Grounded Metal Body, Such as the ~

Water Pipe.

Radio for the Beginner

By ARMSTRONG PERRY

apple tree it would not take you

long to find a club and learn how

to use it. Or if the apples had been

converted into cider and barreled, I
reckon you would find a straw. Then
why stand around, now when the air about
you is full of everything from prayers to
grand opera, and not try to extract the
religion, entertainment and instruction
from the ether? It is simple.

If you want the hourly quotation on
hogs from Chicago, an up-to-the-minute
report on the weather and shipping con-
ditions in the Port of New York, a bed-
time story to put the kids to sleep, a bit
of jazz, the day’s stock market, or a ser-
mon to help you face with fortitude the
call for the first quarter’s income tax,
help yourself. You can get almost any-
thing any time by radio. All you need is
a little wire to intercept the radio waves
that carry the messages and a little re-
ceiver to translate them into sound.

The news, the music, the stories, pray-
-ers and sermons, are put into the air by

werful transmitting stations where

uman voices and the notes of musical in-
struments are changed into radio waves
that ripple away a thousand miles or more.
If you want to know how it is done read
magazines like Rapto NEws, go to a radio
school, take a correspondence course or
write to the nearest Signal Corps Sta-
tion of the United States Army for in-
struction by mail. But it is not necessary
to know radio when using it, any more
than it is necessary to know hydraulics
in order to draw water from a faucet.

You go or write to a radio dealer and

IF you were standing under a loaded

1. How to

Install a Receiver

Buy and

E are pleased to announce o
"f series of twelve popular arti-

cles on Radio entitled, RADIO
FOR THE BEGINNER, by Mr.
Armstrong Perry. Mr. Perry is
well kmown as a radio man and has
the ability to see radio through the
eyes of the layman. In these articles
we are trying to show to the average
layman, that is, the man in the strcet,
who knows nothing about radio, just
how to go about to receive the music
that now abounds all around us.

There are, at present, five stations
broadcasting radio music, lectures,
stories, grand opera, vocal and in-
strumental music, the stations being
as follows:

Westinghouse, Newark. .... Wiz

Roselle Park, N. J..... ...WwWDY

Pittsburg, Pemna.........KDKA

Springheld, Mass..........WBZ

Chicago, Ill............... KDY

Anyone within a radius of 100
miles of these stations by means of a
simple apparatus can listen in.

We are quite certain that the arti-
cles are as clear as it is humanly
possible to make them without stray-
ing into deep technicalities. If you
should mot understand anﬁhing, be
good enough to address Mr. Arm-
strong Perry, enclosing stamped en-
velope for reply—Editor.
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purchase a receiver. If you are within
fifty miles of San Francisco, Los Angeles,
Denver, Omaha, Kansas City, Wichita,
Chicago, Cleveland, Buffalo, Boston, New
York, Washington, or any of the larger
cities, a receiver costing from $15 torgo
will be good enough to begin with.
The dealer calls these “mineral detector
sets.” If you are farther away from a
city where radio telephone transmitters
are at work you will need a “vacuum
tube” receiver. This costs from $75 up,
including the necessary batteries, tubes
and phones. In either case you will need
to put up a wire—the aerial—so that the
radio waves can trickle down from it to
your listening ear.

A mineral detector set is less sensitive
than a vacuum tube set. As compared
with the “v. t.” apparatus it is like a man
who is somewhat deaf. It takes more
energy to reach his ear drums. So for
the cheaper receivers the wire needs to be
comparatively long—say 100 feet—in
order to pick up sufficient energy to pene-
trate the receiver and make sounds loud
enough for your ear to hear.

Copper or aluminum wire is best. Be-
tween these and wires made of iron or
lead there is somewhat the same difference
as between a very steep chute made of pol-
ished wood and one covered with sand
paper. You might slide down the sand
paper just as fast, but you would not be
quite all there when you arrived at the
bottom. Just so the electric current loses
part of itself in coming down a poor con-
ductor. In the language of the electrician,
copper and aluminum have higher con-
ductivity than most other metals. A wire
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made of strands gives better results than
a solid wire of the same size.

Your wire had better be straight, tho
it is not necessary to stretch it tightly.
Usually it operates better if it is thirty feet
or more above the ground. One that I
use starts at a post twenty feet above the
ground and runs up at an angle of 45
degrees to another post on a roof 75 feet
high, whence it descends to my radio cabin
on the fifth Hoor. Another starts at a
barn, goes to an apple tree and then to a

receiver in a ground floor room. Still
another follows the picture molding
around a second story room. They all

pick up all kinds of messages.

One thing I am careful about is to keep
these aerial wires from touching wood or
metals. I fasten an old bottle or a com-
position insulator to the post, building or
tree and then fasten the wire to that.
Otherwise the radio waves, after being
picked up by the wire, leak off into the
tree, post or building as water spurts from
a leaky pipe. As a certain o1l magnate
said to a superintendent, who proudly re-
ported that he had been able to get 9914
per cent. of the gasoline out of crude oil:
“That is not enough! We must have
it all?”

When my radio wire passes from out-
of-doors into a building I put in a light-
ning switch or a lightning arrester. Once
I saw the lightning strike a wire just out-
side my window. It was very wonderful
—magnificent, but ever since that day I
have tried to make sure that the lightning
remains out-of-doors. I hate to think of

within four walls
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NSULATOR

LEAD IN

GROUND WIRE BARE
OR INSULATEOD

TO WATER PIPE

This Di
How the Lightni
Underwriter’s Rules and Re
Board Placed
iy

tions. The

Gap, as Shown in the Circle at
Wku?t}m f'

SINGLE NO.14 WIRE_/
80 TO100 FT LONG

am Shows How a Single Wire Antenna May Be Stru% Up Between Two Points, and Also
Ground Switch is Mounted Just Outside the Fire
Lead-in Wire, Passing Thru the Porcelain Tube in the
Under the Window, May Be Nc. 14 Wire; But the Ground Wire Running from the Light-
Switch to the Separate Ground Indicated, Must Be No. 4 B. & S. Co

I.Jt, is Sometimes Connecte:

indow, in Conformity With the

Conductor or Its Equivalent.
Across the Aerial and Ground

nside the Window or at the Grounding Switch, Heavy Static Discharges Leaping This Gap
Easily Without Burning Out the Apparatus.

There is a knack to handling a coil of
wire that I learned after spending several
weeks of my life straightening out kinks.
If the wire dealer is a desirable citizen he
puts a single strand of rather stiff wire
around your coil like a collar. By sliding

any wild thing that

trying to confine

needs so much room
and air! Besides, I
do not like the atti-
tude of insurance
companies toward
lightning losses.
They are as stub-
born as the Lord
was in the case of
Lot’s wife. If you
invite destruction by
disobeying orders, it
is your own funeral
and the undertaker’s Ty,
bill comes out of ,
your estate. Lightni
tail about putting up

an aerial wire is

that it should not run parallel with other
wires in the neighborhood. Parallel wires
are worse than one of those strings of
neighbor’s dogs where one begins to howl!
and sets them all howling. Electricians
call it “induction.” There is a shorter
word that begins with “H” and expresses
my feelings about it better. If your wire
is at right angles with all others, or nearly
so, you will not need to use either word.

FIXT
CONDENSER

am Shows Clearly Just How a Simple Wire Tel%phone and Telegraph Receivi

nected. s Comprises a Crystal Detector, a ho!

Switch. The Telo%hone Receiver May be a 76 Ohm One,

Anoth little d ﬁonea, ut a 1,000 or 3,000 Ohm Receiver of Good Make, Will Prove Much More Sensitive and Give
nother httle de- uder Signals. The Crystal Commonly Employed in the Detector is Galena, and is Procurable from

1,000 Ohm

Any Radio or Electrical Supply House,

this around and around your coil you can
releasc one turn of wire at a time. If you
take the collar off, sooner or later you
lay your coil down or drop it accidentally
and when you try to straighten it out you
find it hopelessly tangled.

There are many kinds of aerials: In-
verted “L’s,” “T’,” “fans,” “umbrellas,”
“wire mesh,” “loops,” and “cages.” I pre-
fer a single wire partly because I am nat-

Simplified Picture Di-oglm of the Connections for an Audion or Vacuum Tube Detector. The 'Phones

Used Should be of 3,
Rheostat a 10 Ohm One.

Ohms Resistance for the Pair.
A Tuning Coil May Be Used in Place of the

The “B” BatteV is a ”PY. Volt Type and the
ario-cou:

er. The Aerial and

Ground Connections Are Made in the Same Way as in the Diagrams Above.

a Fixt Condenser, and a

elephone Receiver,
Such as Used on Regular Tele-

urally lazy, and gartly because I am satis-
fied when I can hear what I want to hear.
The more elaborate aerials require more
time and money.

The inside end of your aerial wire goes
into the binding post marked “A” or
“Ant” on your re-
ceiver, and you turn
the screw down
tightly. Next to this
binding post is one
marked “G” or
“Gnd.” which is
short for “Ground.”
To this you attach
another piece of
wire and run it to
anyconvenient water
pipe or steam radia-
tor. If you have
neither, solder the
end to any old piece
of metal and bury it
in the ground. Sol-
dering betters any
connection. It is
easy to do since the
invention of the
soldering paste that requires only the heat
of a match.

Whatever kind of receiver you are
using, when the wires are all connected
and the knobs and things adjusted accord-
ing to directions, you begin to hear things
that your phonograph never thought of.
It is a surprise party with unknown friends
dropping in from all parts of the world.

(Watch for the next instalment.)

Set is Con-

NEW RADIO APPARATUS FOR
AIRCRAFT

At Croydon, the London terminal aero-
drome, on November 4th, very successful
tests were carried out with a new wire-
less apparatus for guiding airplanes in
foggy weather when near the aerodrome.

The aerodrome and surrounding district
have been divided into sections and by
means of the new apparatus the wireless
operator on the ground is able to tell the
pilot of the airplane which section he 1s
over and the exact minute to turn.

The apparatus has been installed in a
building known as the control tower on
the aerodrome.

The tests were made with a Handley-
Page airplane and the operator in the
control tower guided the machine to vari-
ous parts of the aerodrome.—Lieut. G. H.
Daly, D. S. M
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American Amateurs Heard
In Europe
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The Every-Day “Radio Bug” is Greatly lnte'li‘zsted Ii“ Doubt, in the Recent Announcement B,
ansmi

and Scotland Varied Between 8,500 and 8,000 Miles in

and Only About 1-10th7of This Wattage Was Used to Brid

at Commercial Stations, as Shown in the Picture Above,

That He Had Heard 26 American Amateur

Stations When He ‘“Listened In” in S

© 1922 by Science and Invention

y Mr. Paul %hcg\dley, Well-Known American Radio Expert
lend e Di

Between the Transmitting Stations

e the Atlantic. Com

ost Cases. The Greatest Amount of Energy an Amateur Station Can Legally Use is 1,
¢ This For a Moment With the 800 Kilowatt Radio
en the Wonder of It All Will at Once Dawn Upon You.

Watts
ransmitting Set Used
The Compearative Magnitude of the

Amateur'and CommercialJWave Lengths, as Well as the Relative Size of Antennae, Are Graphically Shown Above Also.

BOUT a month ago it was re-
ported in the daily press that
twenty-six American radio ama-
teurs were heard in Scotland by
Mr. Paul F. Godley, an American

radio expert, who installed a very sensitive .

receiving station at Glasgow, for the ex-
press purpose of listening in, to ascertain
whether or not such small transmitting
stations as those used by amateurs could
be heard regularly in fair weather and
under average static conditions over such
a great distance as that existing between
America and Europe.

Some of the amateur radio-telegraph
transmitting stations in America are lo-
cated far inland, and the maximum energy
employed in transmitting the test signals
over the 2,500 to 3,000-mile gap did not
exceed a kilowatt, or 1,000 watts, whereas
the commercial radio-telegraph stations
employ from 100 to 200 kilowatts, or
more, to bridge the same distance.

The accompanying chart shows graphic-
ally what a remarkable scientific achieve-
ment the trans-Atlantic amateur transmis-
sion really is. The upper scale line shows
by comparison the small magnitude of the
one-kilowatt amateur station as compared
to the 200-kilowatt commercial, or govern-
ment station, intended for regular trans-
Atlantic communication.

In other words. the commercial station
uses 200 times as much power as the usual
amateur station, the only real difference
being, of course, that the larger station is
pretty sure to get the messages thru

almost any sort of interference, or static.

Next, we may glance at the tremendous
aerial wire system, or antenna, as it is
usually called, employed by the profes-
sional station. An antenna of the type
used at Radio Central on Long Island, for
example, measures about 3 miles in length,
or 15840 feet, and the two dozen odd
wires, each larger in diameter than a lead
pencil, are supported 410 feet above the
ground on latticed steel towers. The
average amateur antenna will measure
about 60 feet in length and will be about
35 feet above the ground, and comprises
possibly 2 to 4 wires, each being as thick
as an ordinary store string.

In other words, as the graphic chart
shows, the amateur antenna, magnified 100
times in the picture in order to make it
visible at all, as compared to the commer-
cial antenna, is only 1/12 as high in the
air as the big fellow, while the length is
about 1/263 the length of the large aerial.

When it comes to the size of the appa-
ratus or instruments employed, the amateur
outfit looks like a “bunch of junk” com-
pared to the formidable array which greets
our eyes when we open the door of a
typical trans-Atlantic radio station.

The amateur can place his apparatus
(even for transmitting across the Atlantic
and rated at far less than 1 kilowatt, when
he is using, for example, the highly effi-
cient continuous wave vacuum tube gene-
rator or oscillator) in a space measuring
about 2 feet by 1 foot by 1 foot. Disre-
garding entirely the steam turbines, boilers
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and other machinery, the commercial
radio station, rated at, say, 200 kilo-
watts, will require about 2,000 times the
cubic feet of space, that the amateur occu-
pies, to take care of the high frequency
alternator of the type used at Radio
Central, together with the control switch-
board panels and the auxiliary condensers,
transmitters, etc.

As a matter of fact, the professional
station will occupy much more space than
4,000 cubic feet, even when the steam tur-
bines, boilers, etc., are left entirely out of
the calculation.

When it comes to the wave length used.
and we must remember as extensive tests
by Marconi and other radio experts have
shown, that long waves are much more
efficient in covering great distances than
short waves, the amateur again scores a
distinct mark in the advance of efficient
radio transmission.

If we take as a typical wave length for
a trans-Atlantic station that used by Ar-
lington (N. A. A.), which is 3,000 meters,
then the little amateur station, transmit-
ting on a maximum legal wave length of
200 meters is operating on a wave length
only 1/15th as long as that radiated by
the big stations. And as a matter of fact
very few commercial trans-Atlantic sta-
tions today take chances in using a wave
length as low as 2,000 or 3,000 meters,
and they actually work on much higher
wave length, anywhere from eight to ten
thousand up to twenty thousand meters
(one meter being equal to 3.28 feet).
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What to Invent

INGENIOUS BICYCLE GENERATOR

Attention ! bicycle enthusiasts. Pin your
optics to the following suggestion of our
friend Maffet, from Opal, Colorado. No
more burnt-out batteries, no mussy oil or
carbide lamps and no accidents at night
riding your rubber-shod steed with this
needed improvement.

A Novel Idea in Electric U%D mo to Be
Built on Bicycle eel.

DEear Mr. HoBson:

In response to your request for ideas in
the August SCIENCE AND INVENTION, I
am enclosing one of a generator for
bicycle lights and horns. This one is very
simple and sturdy, and should supersede
the grcsent unsatisfactory battery outfits.
As the sketch shows it consists of a num-
ber of magnets mounted around the hub
of one of the wheels. These could be either
of the horseshoe or bar type. In the lat-
ter case two field coils could be used and
thus make a stronger generator. The
field coils are mounted on the frame of
bicycle as shown and are arranged be-
tween the spokes and frame, in close
proximity to the pole-pieces of the mag-
nets. TraoMAs C. MAFFET.

PULLMAN EXERCISER

You who do considerable riding in the
modern Pullman cars, and especially you

Funny, Isn't it, Someone Hasn’t Thought of Putting
¢ ’a Smn"cymdm.l:nl’nﬂm Cars?

By JAY G. HOBSON

who take those long, tiresome, muscle-
stiffening trips over the steel threads, cer-
tainly will appreciate an addition to the
coach that will enable a fellow to exercise,
and work up an appetite during the ex-
tensive period of 1inactivity.

For instance, the Pull)t,nan compan
could easily afford to install a tread-mill
for running, a bicycle arrangement for
leg exercising, a punching bag for arm
and shoulder practice and wall-weights for
general limbering up. These devices un-
doubtedly would become very popular with
the men folk, whose natural tendency is
one of force and motion. With a small
compartment of this description a fellow
could slip off his coat and pitch into a
frenzy of exercise that would make the
old meal taste just like mother used to
provide. And, finally, when one’s destina-
tion was reached he wouldn’t feel like a
stoved-up elephant after an all-night ride
in a small box car. I certainly hope some
of you traveling readers suggest-the above
to the railroads so that they may provide
this useful addition to their equipment.

MEN’S CRUMB CATCHER

Another mystery unsolved! Did you
ever go to luncheon with some friends,
all sit down on perfectly clean chairs, eat
your hot, crispy rolls and butter, finish
with pie, get up and with surprise find
the seat of your chair all full of crumbs—
the very seat thac you have been sitting
on? Well, the next time that you eat
just notice this phenomenon and I am sure
that you will agree that there is great need
for an invention of a men’s crumb catcher
to assure better manners at the table,
which now seem impossible of achieve-
ment.

Possibly one in the form of a cloth .

extension attachable to the table cloth and
to one’s coat would serve the purpose.
Anyhow, to further the cause of neatness
with our meals some thought along this
line wouldn’t be amiss.

- LINTLESS NEWSPAPER

To those who read in dark-colored
clothes a lintless newspaper would most
assuredly be highly welcome. This sug-
gestion was profoundly impressed upon
me the other day after I had finished
reading the Sunday papers. I approached
some feminine and masculine friends in
the corridor of a hotel, mentally at ease
about my appearance. But to my sur{)rise
one of the ladies announced: “O, look,
it’s been snowing all over your clothes.”
The darned newspaper had shed its
surplus dandruff all over me, and right
there and then I decided newspapers were
being cut with dull knives and somebody
should invent one that keeps sharp and
eliminates the bothersome lint.

ACETYLENE AS MOTOR FUEL

Dr. Paul Weyland, President of the
Association of German Natural Scientists,
who is now in this country, says that
owing to the poverty of the German peo-
ple and their inability to get oil at the
present prices, a substitute has been in-
vented for their use in the form of acety-
lene gas, which is proving very successful
for automobiles. He says that Germany
is far behind this country in the use of
electricity and that this means of motiva-
tion is looked upon with disfavor.

“Germany has no oil, and with her cur-
rency in its present condition she cannot
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afford to purchase what she needs,” said
Dr. Weyland. “This has led to a discov-
°‘?' which will revolutionize the automo-
bile industry for Germany at least. Acety-
lene gas, generated bf' the action of water
on calcium carbide, I believe, will be the
coming motive power for automobiles in
my country. The engine has been per-
fected. The gas is comprest and stored in
cylinders. The user stops at a station and
instead of having his gasoline tank filled

Why Not a Crumb Catching Apron to
Spread Between the Guest and the Table, to
Eliminate Those Crumbs on the Chairs?”

exchanges his cylinder or gets it recharged.
Stations for this purpose are already
building.

“Germany is far behind the United
States in the application of electricity as
a motive power. It is not favored in my
country. Even the electrically propelled
locomotive for trains is in dis{avor. Our
use of electricity is negligible as compared
with yours. But there is a real economic
reason for this; labor in Germany is very
highly organized and restless. To use
electricity as freely as you do requires
high control power stations. With labor
in revolt, they place an enormous power
in the hands of the working men, which
we fear to give them,

“But we are still making an excellent
vegetable oil by gathering the fat from
the soil and using it for lubricating
purposes. One use we have made of
electricity which is of great value is in
increasing the growth of plants, an inten-
sified cultivation.”

And-why Doesn’t Some Genius Take the *“‘Lint”
off of Nempu&en Before They Cover us With a
iniature Snow Storm.
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Folding Automobile Top
(No. 1,390,554 Issued to Abraham
D. Hedges.)

The framework which supports
the flexible cover of the automobile
u;y in _this invention is composed
of straight and of tubular sections

There are two of the lat-

of steel.
ter rigidly connected at the rear
seats with curved balancing arms
which extend forward when the top
is raised, as illustrated. These are
attached to the sides of the auto-

mobile by bolts. The bottom ends
of the curved arms communicate
with levess, which levers have
springs attached to them to assist in
balancing the arms. The automo-
bile is provided with curved open-
ings or_pockets to receive these
arms. The cloth top folds down in
back of the rear seat and is pro-
vided with a hooking device, for the
purpose of holding it in the open
position after the top has been ex-
tended.

Phonograph Reproducer

(No. 1,390,558 Issued to Alex
Hoover.)
In this novel reproducer and

seated in the upper and lower por-
tions of its shell, are gaskets of
leather or other material. Thru the
center of an_ ordmgr¥ diafram and
several auxiliary diaframs, an alu-
minum post is past, thr;ad’ed on its
upper end for the reception of a nut,
and provided on its lower end with

a socket adapted to receive the
stylus or needle. Immediately above
the main diafram is a four-legged
spider, the arms of which terminate
in depending fingers, superimposed
upon the main diafram., This spider,
it is claimed, serves the important
purpose of adapung the receiver for
use in conjunction with the lateral
cut records. The reproducer will
also (Fwe excellent_ results on hill
and dale records without the neces-
sity of changing the position of its
needle, or any of its parts with re-
lation to the record, the inventor
claims.

Electric Razor

(No. 1,390,702 Issued to Joseph A.
Hammond.)

_ In_this razor the chopping stroke

is changed to a swmgm* stroke.

The opcrating means 1s ftound in

the handle of the razor, the propor-

tions of which have been reduced

raceful
in appearance. Ordinarily one
would consider it a straight edged
razor blade attached to the arma-
ture of a buzzer. One might sup-
pose that the razor blade would re-
(gxirc a guard in order to prevent
the user from injuring his face,
but by actual experimentation, it
has been demonstrated that even
the inexperienced shaver will not
cut his skin.

so that the instrument is

Balloon Searchlight

(No. 1,390,90% Issued to Columbus

rooms.)

Suspended from a lighter-than-
air balloon is a powerful incandes-
cent light suitably shielded by a
square, box-like structure made of
metal. This casing has in each of
its vertical sides a bull’s-eye, and
also one on its lower honzontaf.ude.
Each bull’s-eye is connected inter-
nally to a conical reflector, open
near the source of light. n the
outside of the box and situated over
cach bull's-eye is a curtain, con-
nected at its free end with a cord.

This cord passes down over a pul-
ley in a frame suspended below the
casing and thence thru a hollow
pipe to the ground. From this place
the light may be controlled, so that
it will shine in any desired direction.
For signaling or providmg an aerial
buoy, this system would undoubt-
edly be successful, but we fail to
see its efficiency as a searchlight for
training a beam on an aerial target.

Oscillating Fan
(No. 1,390,762 Issued to Philippe
de Clamecy.)

An improvement over the ordi-
nary oscillating fan is embodied in
this construction, After mounting
the motor on suitable ball bearings

| ™ » > |
7
T\‘ —
/ v / ——

so that every movement made by the
fan is free and absolutely silent, the
inventor’s attention is given to
the fan blades. In the regular fans,
the noise of the blades as they spin
around in the air is somewhat dis-
tracting. In order to decrease this
sound to a minimum and to increase
the efficiency of the fan, the in.
ventor has devcloped fan blades of
a reverse curve, stream-line cross-
sectional shape, having a rounded
advancing or cutting edge, and
g}x;adually tapcring therefrom to a
thin rear edge, where the air leaves
the blade. he inventor claims that

Electrothermo Relay

[N

thru which passes the filament for
heating the tube, and thus causing
its elongation. . This tube being com-
bined with a device whereby its _ex-
pansion movement is amplified,
causes a contacting device compris-
ing a spring, bowed in one direction
and arranged to snap into a position
of reverse flexture, to snap into a
closed position, The spring may be
returned to its _first position by
means of a restoring electro-magnet
or the device may be so agijuslcd
that the tube when contracting be-
cause of its cooling, will bring the
spring back to its original place.

Current Controlled Device
(No. 1,390,3% Issued to Charles

agner.) .
A small compact, self-contained
rheostat for use on ecither alternat-

I__‘—_‘

-

Amplifying System for

Phonographs
(No. 1,398,965 issued to Lorren
M. Hart.

.In order to preserve the beauty,
timber and tonic qualities of pheno-
graphic reproductions, the inveator
of this amplifying system has p-o-
vided for a deflection of the air wi-
brations from the sound conduit or
horn of a phonograph, claiming that
in ordinary phonographs the repro-

duced sounds, due to the flaring air
column, are harsh and blastlike, and
that many of the overtones and har-
monics are made impossible. This
is remedied, according to his claims_
by deliberately deflecting the sound

waves against elastic sounding
boards designed particularly to be
responsive to har and over-

tones, which require generous ampt;-
fication. He then focuses the amgl’,«
fied overtones, so that they will bhe
scnt out from the horn togethe-
with the amplified vibrations
marily crcated by the air column o<
the horn.
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Scientific Humor

This One Sounds Logical. — FIrsT
Pror: “Everything I tell that boy goes
in one ear and out the other.”

SecoNp ProrF: “You're wrong. Sound
can’t cross a vacuum.”—Ab. Jackson.

This Joke Belongs In Purgatory.—
Physics Prof. during Quiz:—“And now
what are the physics of the ice cream
freezer?” .

Student—“Salt.”"—Ralph F. Beilstein.

We'll Say It Is.—ProrFessorR — “Mr.
S}exins, please give the composition of
air.

SteviNs—*“Oxygen, carbon dioxide, ar-
gon, vapor and dust particles.”

ProFessorR—“Which one is most promi-
nent?”

StEVINS—“Dust particles.”—D. Johnson.

Correct.—
9, JiMmy — “Pop,
B what makes that
generator shake
so?”

Pop—“It’s only
being excited,
Igson. " "—T. R

Davis.

And Makes a Monkey of Himself
with Old Jokes.—Further proof that man
is a descendant of some sort of animal is
established by the following facts: Man
has calves in his legs, frogs in his throat,
swallows in his neck, hare on his head
and bull right on the end of his tongue.—
Celia Freeman.

The Teasing Point—FraNnk—“If 32
is the freezing point, what is the squeez-
ing point?”

FurTER—“Two in the shade.”—Edward
L. Friedman.

We Hope This Is Your Last One!
—ConTtriBUTOR— ‘What did you think of
my last joke?”

Epitor—“I'm glad to hear you call it
your last.”—Edward L. Friedma:..

Did the Bill
Turn Her Hair
Gray? — Several
doctors were
jollying one of
the bunch about
a long gray hair

that had been
found on his coat
slecve.

“If you must fall in love, why don't
you pick out a young one?” they asked.

“That hair came from one of my pa-
tients,” explained the accused.

“You can’t put that over on us.” re-
turned the wit of the party.

“You know very well that vour patients
never live to have gray hairs.”"—J. J.
O’Comnell.

Are We Slipping?—NEGRo PREACHEK—
“Brethren, today the people are monkeying
into God’s business. This must stop.
When God made the world he put it on
an axis so that it could turn. If everybody
drills for oil, and lets all the axle grease
run out, some day this old world will stop
dead still, and there will be no day or
night”"—No name.

An Operatic Family—Crisco —"lave
vou seen Carmen?”

KATTIE—“Sure, my two brothers are
conductors.”—Edward L. Fricdman.

' First Prize $3.00

Didthe
Shock Kill
Father
—T hen?
FLossIE=
“Yes, father
lived longer
than we
thought he would — the power plant
broke down.”—Edward L. Friedman.

Did the Spark Coil?—Car OWNER,
ENTERING GARAGE—"One of my cylinders
has been missing all day.”

MecuaNIc—*] expect the carburetor.””—
J. Edwin Wilson.

A Genius.—CrassHaw—“How did you
gain the reputation of being the big man
out here, who knows everything?”

SuBUrBs—*“I managed to put up one of
those portable houses without having to
ask the manufacturer to send over one of
their experts.”—J. J. O’Connell.

E receive daily from one to
LL wo hundred contributions

to this department. Of these
only one or two are available. Ve
desire to publish only scientific humor
and all contributions should be orig-
inal if possible. Do not copy jokes
from old books or other publications
as they have little or no chance here.
By scientific humor we mean only
such jokes as contain something of
a scientific nature. Note our prize
winners. IWrite each joke on a sep-
arate sheet and sign vour nante and
address to it. Write only on one side
of sheet. No letters acknowledged
unless postage is included.

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

TR

It Always Works That Way—Two in-
ventors made up their minds not to ex-
periment any further upon a certain
invention. One of them came into a room
and found the second continuing his ex-
periments on the said invention. The
second inventor, much ashamed, said, *I
just had a new idea about this; would you
mind watching the unexpected results
which I obtain?”

The first inventor approached to see the
results and answered. “In the first place.
I could say that I think we agreed to give
this up. and secondly, I may truly mention
that I just came from experimenting on it,
and T obtained far better results.”

—/Luce Kogan.

What Did
Ma Raise?—
MoTHER—
“Johnny, why
in the world
are you feeding
the baby
yeast?”

JoHNNY —

“Boohoo! She

swallowed my

nickell and I'm trying to raisce the dough!”
—Fred Saucr.
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In the Fall They Wire-less.—WILLIE
—"“Ma, teacher said the wires on the tele-
graph poles are educated.”

Ma—*“She couldn’t have
What did she mean?”

WiLLie—“Well, she said the wires ex-
pand in summer and get saggy, while in
winter they contract and become taut!”

—Raymond I. Long.

Soon She’ll Use the Wireless.—OLp-
TIMER—“] wish we could bring back the
good old days.”

SINGLETON—"“Why, man, there were no
good old days.”

OLpTIMER—“Yes, there were for me.
When I came home late nights then my
wife beaned me with the broom; but when
I come home late now she lands on me
with the vacuum cleaner.”

—Raymond I. Long.

said that.

He Should
Have Refused
to Fuse.—Tom
—“Say, you
didn't know
that I was an
electrician ?”

JERRY—“Since
when ?”

ToM—"“Why last night over at Jane’s
the electric light fuse burnt out. Guess
who fixt it? Me—I—myself.”

Jerry—*“Huh! You're no electrician—
you're an idiot.”—Edward L. Friedman.

Not By a Darn Sight.—ProFessor IN
PavysioLocgy—*“A ball and socket joint
allows movement to progress in any direc-
tion. Now, Jimmie, name a ball and
socket joint of the human body.”

Jmyie, WiTH CoURAGE—'The eye
sight."—Emil S. Christilles.

In Dry U. S. A.?—FIrRsT STUDENT—
“Teacher, if two parts of hydrogen and
one part of oxygen form water. whv isn’t
water inflaimmable ?”

Secoxn STUDENT—“Because it’s wet.”

—Frank Ralinger, Jr.

A Short Cir-
cuit. — He—
“Why did you
offer so much re-
sistance to that
last kiss*”
ShnE—“Well,
doesn't Ohm’s
law state that the greater the resistance
the more current and force will be re-
quired to overcome it>"—/. K. Smith.

Without an Anaesthetic. — Tom —
“Why are telephone girls called opera-
tors ?"

Bop—"Because they usually cut you off
in the mid<t of conversation.”

—FHarold Byner.

Probably Killed Time.—A clock and a
watch could not agree as to the time, so
after arguing a while the clock laid off
two of its hands and struck. The watch
eetting a big head from winning the argu-
ment, lost its balance. and fell on its face.

The main spring being <o suddenly un-
loaded of its propricty went broke, and
a bolt in the excitement lost its head.

—Otto Thrower.
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. X . be answered by mail free of charge. .
4. If a quick answer is desired by mail, a nominal charge of 38 cents is made for each question. t
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If the questions entail considerable research work or

Building 1/16 H. P. Induction Motor

(1183) G. C. M., Cleveland, Ohio, writes the
Oracle: .

(). Asking for additional data concerning 1/16
H. P. induction motor.

A. Would advise as follows in regard to build-
ing the 1/16th H. P, allcrnatirw current induc-
tion motor, described by H. . Secor in the
October issue of ScIENCE AND INVENTION.

The field coils as well as the copper shading
plates are secured to the stator poles by simply
ﬁuuing these in place over the pole, and then
ending over either one or two lamination sheets
with a screw driver, and then tapping them
down with a hammer. A piece of oiled linen or
fiber insulating paper should be placed over the
coil where the bent down lamination will touch
it, 80 as not to cut thru the tape with which
the coil is wound, and cause grounding or other
trouble. The rotor punchings are each com-
plete, if that is what you mean by one piece.

The rotor punchings are keyed laterally to
the shaft as you suggest, but there are many
different ways by which the rotor may be se-
cured to the shaft. A of the dimensions for
the shading plates and the size of the shadin,
poles, are governed by these dimensions an
are given in the drawing accompanying the
on‘Fmal article.

he thickness of sheet iron or transformer
steel suitable for building this motor, is about
1/64 inch. you purchase the sheet trans-
former steel used in building transformer cores,
from companies 5upplging such material, this
will be very good for the purpose.

8-Inch Spark Coil Core)

1184) Oscar Frpenstein, Lodi, Calif., writes:
. How is core of 8-inch spark coil built?
(1) With reference to building 8-inch spark
coil, as described in the January issue of Prac-
11caL EvLecTrics, would advise you as follows
regarding iron wire core,

The iron wire should be as small as possible
in diameter, and it is the best in any case to
thoroly anneal it, by binding some wire around
the bundle of core wire, and then to place
this in a good hot fire until it just begins to
turn red. A\t this juncture, the core is removed
with a shovel or otherwise, and placed in the
ashes heneath the fire and allowed to remain
there for several hours or over night, so that it
cools very slowly.  You will be surprised how
much better and more efficient the spark coil
works when the core is softened or annealed in
this fashion, as we have found from actual ex-
perience.

). (2) How do you join enameled wire?

. (2) Enamecled copper wire is joined in the
same way as any other copper wire. The cnamel
may be removed by scraping with sand or cmery
paper or knife blade, the wires twisted together
tightly and the joints thoroly soldered with a
little non-corrosive or electricians’ soldering flux.
The joints, if on finec wire, such as used on
spark” coil secondarics, may then be covered
with a thin piece of silk, and the winding pro-
ceeded with,

Mechanical Engineering Course

(1185)  Guy W. Mayes, Diamond, W. Va.,
asks thic Departnernt:
Q. Would you suggest following up a me-

chanical drafting course with one in mechanical
cngineering?

A. From the Oracle Editor's experience he
would say in general, that the mechanical engi-
neering field offers just as many opportunities
as does electrical engineering. There are just
as many machimes and devices to be perfected
in the mechameal world as in the electrical, gen-
erally speaking, and so far as making money is
concerned, some of the finest businesses of to-
day have been started from some little mechani-
cal_device or machine.

. The cditor is gnite a firm believer in follow-
ing the hne of work and study which you hke
best, as jpinluing from observation, men nsually
seem to sincceed best by following this plan. The
clectrical and mechanical engineers in practically

all manufacturing and operating plants, work
very closely togctﬁer so far as the interchange of
ideas is concerned, in their daily work. The
editor found this so when he was connected
some ycars ago with the engineering depart-
ment of one of the large electric companies.
There were seven men on the staff, including
two E. E.’s, a Ph. D.. three E.’s, and a
draftsman., In this case the chief of the staff
distributed the work pretty well, so that the
purely mechanical jobs went to the M. E.'s in
most cases,

We feel that it is almost impossible in any
case to advise a person just what course is best,
as this depends on so many different factors,
and even then you might not like some other
line of engineering as well as you did the me-
chanical engineering, and if you have a strong
penchant for it, there is a very firm_suspi-
cion that you will do vour best work in this
line, whether you work for someone else or build
up a business for yourself.

Platinum Plating

(1186) John K. Browne, Philadelphia, asks:

Q. 1. Please give me information concerning
platinum plating.

A 1 lylalinum plating is not frequently done,
but below is a very good formula for the solution
to be used in plating copper and its alloys:
Dissolve 17 parts platinic chlorid in 500 parts
of distilled water. Y)issolve 100 parts ammonium
phosphate in 500 parts of distilled water. Mix
the solutions. A precipitate will he formed.
Little by little a solution of 500 parts sodium
phosphate in 1,000 parts of water is added, and
the whole is brought to boiling; water lost by
evaporation being constantly replaced until, the
ammonia being boiled away, the solution becomes
acid and loses the yellow color it possest and
becomes colorless.

This bath is used hot with a strong current,
and its strength must be kept up by additions
of the ammonium-platinum rhosphalc precipi-
tate. obtained as above described.

Another formula is carried out by adding to
a solution of platinum chlorid a sufficient excess
of potassium cyanide to form a clear solution
of potassium-platinum cyanude. A moderate
current is required, or else a black powder will
be deposited. The anode or positive electrode
in platinum plating is always platinum,

. 2. How are steel clectrotypes made?

. 2. So-called steel clectrotypes are used
quite frequently owing to their greater wearing
qualitics, thus making it possible to print more
impressions from a stecl electrotype than from
a copper one. .\ coating of iron is deposited on
a copper clectrotype of the engraving in order
to harden the surtace. The iron thus deposited
is so hard and durable that it is sometimes
termed steel, altho it is not steel at all, but
pure iron. The bath may be thus prepared:

A solution of 1 part salammuoniac (ammoutum
chlorid) in § parts of water is made. In it are
suspended two plates of iron connected to the
poles of a strong battery. After some hours
the solution is ready, as some of the won will
be dissolved.

The electrotype which is to be stecled is put
into the bath after thoro clc.’minz and washing
with caustic potash solution, bout 4 volts
clectromotive force are prescribed.  After the
stecling the plates are washed in cold water
and rubbed with benzine.  To preserve them
from rusting they are covered with a film ot
heeswax. In storing them oil or beeswax must
be used to prevent rusting.

Electric Heat for Garage

(1189)  John Y. Hemion Harrishurg, Pu.,
writes:

0. 1. T have a large garage mecasuring 435
feet wide by 70 feet long, the average height
of the walls is 16 feet. The walls are made
of corrugated iron, There are three windows
measuring 31. feet by 6 feet each, and two

large sliding doors, each mecasuring 15 feet by

12 feet.  There is also a skylight in_the roof
measuring 10 feet by 20 feet. The floors are
1050
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made of 4-inch concrete filling on soil, there
being no cellar, It is desired to keep this
garage at a temperature no lower than gO de-
grees F. when the outside temperature is st
zero F. What boiler horsepower will be re-
quired to heat this garage as stipulated, and
also how many kilowatts of electrical wer
;Vl" be required with suitably placed electric
icaters?

. 1. It has been computed that about
600.000 B.T.U. heat units will be required,
including leakage and radiation thru doors,

windows and walls, and the roof; as one boiler
horsepower will give about 33,500 B.T.U. per
hour, about 18 boiler horsepower will be neces-
sary to steam _heat this garage to suit your
requirements. If electric heaters are employed,
then about 131, kilowatts of electrical energy
will be required.

Nikola Tesla’s Present Activities

(1190) Victor H, Tegge, Haddonfield, N. J.,
asks the following questions:

. 1. What is Dr. Nikola Tesla doing at the
present time and how can I get in direct com-
munication with him?

A Dr. Tesla maintains offices and a re-
search laboratory in New York City, where he
is constantly engaged on new inventions. His
address will be found in the city directory or
telephone book., or we can supply it on receipt
of stgmred and addrest envclope. One of the
principal things he has been developing just
ncw 1s his disk-type steam turbine. his tur-
bine, as you Eroba ly know, consists merely of
a series of thin steel plates, perfectly flat on
beth sides, the whole assembly resembling a
glpui) of phonograph records mounted on a
spindle a short distance apart. Steam is injected
or shot into the plates from a nozzle or series
of nozzles, so that the friction of the steam jet
on the flat surface of the disks causes the latter,
to revolve, and with it the shaft on which a
pulley to transmit power is secured.

One of the recently marketed inventions of
Dr. Tesla which the public knows little about,
perhaps, is his new speed and revolution indi-
cator, described in  the December issue of
SCIENCE AND INVExTION, This principle, which
was recognized as one of wonderful novelty and
originality in the realm of pure physics, has
been adopted for commmercial exploitation by one
of the leading watch manufacturing concerns in
America. There are only two flat disks in the
Tesla speed indicator. the viscosity or friction
of the air set up between one of the disks, driven
by a shaft connected with the machine under
test, and a second disk mounted on pivots and
provided with a scale suitably calibrated in such
a fashion that the second and frecly movable
disk turns thru part of a revolution and accu-
rately indicates the speed in revolutions per
minute without the use of any stop watch or
any other timing device. We could go on de-
tailing dozens of other interesting inventions
which Dr. Tesla has bheen working on in the
past few vears, including phonographs, etc.. and
particularly improvements’ in wireless  systems,
including plants for the radio transmission of
power, which, when perfected, will do away
with all of the present cxtensive copper wire
distribution svstems,

(). 2. Where can I find a biography of Dr.
Nikola Tesla*

A. 2. We would suggest that yvou look this
up in the files of your library, particularly the
Astor Library, of New York, and the Engi-
ncering Societies Library, on 39th Street, New
York City, where you will find, undoubtedly.
the hest collection of books and magazines de-
scribing in detail all of the motors and dynamos,
cte., designed and invented by Dr. Tesla. One
of the best books to consult, ard which can be
found in ahlmost any library, is Di. Tesla’s fa-
mous lecture entitled *“Experiments With Cur-
rents of Iligh DPotential and TFrequency.” This
hook has been out of print for a long time,
but, as aforementioned. practically every library
has a _copy of it. He also wrote another book on
high frequency currents and radio systems, which
has been out of print for about ten years, but
which you undoubtedly can consult at your local
library or at one of the large New York libraries.

— el >
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1 vouth they look vears ahead and picture themselves
doing the big things that later thrill the admiring
world. As boys—they imagine themselves directing the
boring of gigantic tunnels underneath towering moun-
tain passes. They see mammoth transoceanic ships—Ilike
floating castles—Leviathans—all creatures of their own
creative brain. They see great ship canals—channeling
through trackless jungles in spite of a thousand obstacles
that had threatened failure.
All this they see in their youthful dreams. Dut at last it
comes—the great day in which the dream comes true.

What Happened Between Dream

and Success?

Did these men sit back and dream id/ly? No. No. They
had the good judgment to know they must prepare them-
sclves for their great chance. They began by determinedly
making the first step early in life.

The First Step to Success

One of the first steps to engineering success is DRAFT-
ING—a knowledge of MECHANICAL DRAWING.
Goethals—the builder of the Panama Canal—learned it.
All great engineers and inventors learned it. Edison—
John Hays Hammond—Steinmetz—McAdoo—all learned
DRAFTING early in their careers.

But in their day no DRAFTING course existed that was
not packed with theory and mathematical difficulties. It's
different now. Today the Columbia School of Drafting
can teach you DRAFTING in from six to ten months in
vour spare time at home. Think of it—only six to ten
months on a study that can start vou to success equal to
that of Goethals. You may be the next Goethals. Destiny
is always calling for such men. but remember this—
destiny calls only men who are prepared.

Columbia Course Is Easy
Hundreds of Columbia graduates are already started.
equipped with the first essential of DRAFTING success—
expert draftsmanship. These men, without special educa-
tion, became DRAFTING experts in less than a vear and
are today employed at salaries ranging

- of a Goethals
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At one time during the con-
Fl’om $35 struction of the Panama Canal
to $100 A Week it was thought that the project
would have to be abandoned
One of them recently  because of landslides in the
p]anned and laid out the Culebra cut. But Gocthals, our
N c Arline f{o. grealcst enginecring  genius,
Iamg)u‘\ ‘\rlm.“ton Me stuck to his task and WON.
morial Amphitheatre at
Washington. Others have done equally well. }ou can

do just as well. When you start the course, we'll send
you a complete MECH ANICAL DRAWING outfit and a profes-
sional set of highest grade DRAFTING instruments to usc through-
out the course and after you become a professional draftsman.

Help in Finding a Job
We put behind you our Students Emplovment Bureau in helping
you sccure a position that will pay well. We have helped hun-
dreds of our graduates and are regularly receiving requests for
more of our trained draftsmen from some of the country’s higgest
industrial plants.
Even though Destiny may never call npon you to do the work
vet substantial advancement is always open to you.
As you forge ahead from Draftsman to Chief Draftsman and
irom that to Engineer, to Production and Plant Manager and so
on—you keep going on up the salary ladder until your income
nets you $15.000 a year and over. There's really no Iimit to what
vou can accomplish in this profession. The start is the thing
that counts.
Don’t say vou haven't the education or the talent or the time.
You have everything vou nced—as much and probably more than
many of our most successful graduates had. Show that vou have
the determination to start on your career foday hy muailing the
attached coupon right nozw.

ROY C. CLAFLIN, President
COLUMBIA SCHOOL OF DRAFTING
Dept. 1680 Washington, D. C.
Send for this FREE BOOK

“Your Future in Drafting”

which tells in detail how the Columbia Method prepares vou for
success.

I_RoyC Claflin, Pres.,
I Columbia School of Drafting.
Dept. 1680, Washington, D. C
I want to make more moncy Tell me
help me; send me vour booklet. “*Your
I san-ple copy of “The Compas<™

Trammg will
Diatung™ |

Lew  Coltnibog

Fatnre and .

I Name. o e
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Employers are looking for men with
mechanical ability.

There is an easy, delightful way in
which you can learn right at home in
spare time. For 30 years the Interna-
tional Correspondence Schools have
been giving men and women just the
training they need for success in me-
chanical engineering and more than 300
other subjects.

1. C. S. help.

Let the I. C. 8. help you. Choose the work
you like best in the coupon below, then mark
and mail it today. This doesn’t obligate you in
the least but it will bring you information that
will start you on a successful career. This is
your chance. Mark and mail the coupon now.

—— o e we == TEAR OUT HERE == == o = ==
INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6227-B SCRANTON, PA,
oo, 3 e v gt e L2

have marked an X in the list below:—

ELEC. ENGINEER BUSINESS MANAG'M'T
Electric Llﬁsunl & Rys. SALESMANSHIP
El Wiring ADVERTISING
Telegraph Engineer Railroad Positions
Telephone Work ILLUSTRATING
MECHANICAL ENGR. how Card & Ptg.
Mech man Cartooning
achine Shop Practioe Private Secretary
‘Toolmaker Business Correspondent
as Engine Operating BOOKKEEPER
CIVIL ENGINEER Stenographer & Typist
urveying and Mapping Cert. Pub. Accountant
MI FOR'N or ENGR. TRAFFIC MANAGER
STATIONARY ENGR. Rail Accountant
Marine Engineer Commercial Law
ARCHIT ENGLISH
Contractor and Builder C 8chool Subjects
[J Architectural Draftsman CIVIL SERVICE
Concrete Builder Railway Mail Clerk
Structural Kngineer AUTOMOBI
PLUMBING & HEAT'G Mathematics
Sheet Metal Worker Navigation Spanish
Text. Overseer or Bupt. Agriculture | Bsmkm‘
CHEMIST Poultry
Pharmacy Alrplane Engines
Name
Street 1-16-88
Addre
Cuy State
Occupati

Perxong residing in Canada should aend this coupon to the
International Corrcspondence Schools Canadian, Limited,
Montreal, Canadua.

Hundreds of thousands
have stepped into good positions through '
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Wood Carving With a PocKet-Knife

1By G. E. WILLIAMSON
(Continued from page 1022)

and each one measuring about 3 inches in
length. Locate and mark the center on
each stick by a line all around; now cut
out a center notch 13/16 inch long until
you have exactly 14 inch of wood left.
ﬁut :hree sticks like this and label them

o.

Take two of the sticks and cut another
piece out on one side and directly in the
center, 34 inch wide, leaving the 14 inch
as in the other cut. The sixth piece is
left uncut. In putting the puzzle together
you will find some of the pieces will re-
quire a little extra fitting, but they should
not be too loose.

3RO STEP

The Three Wooden Strips Used in Making the Solomon’s Knot Puzzle.

inches, length of fan and shaft 714 inches.
All joints in the tower are exactly like the
joints in the Solomon’s knot puszle. The
outside corner posts lock the bottom, the
posts being locked by the platform, which
are in turn locked by the upright standard
that carries the mill, the wheel of 16
pieces being locked together and also on
the shaft by the short center piece runnin

from the standard out thru the wheel, ang
cannot be removed until the fan has been
taken off, the long upright piece at the
back end being the only piece that can be
taken out to start with. The mill contains
no nails, screws, strings or glue, yet the

2D STEP

&> /PIECENRS

PUZZLE COMPLETE

3PIECES NO./
The Assembly of This

Clever Joint is Seen By Studying the Drawings and Successive Stages Here Given.

As the illustration shows, to build up
this puzzle first take two No. 1's, put them
together so that the notches meet, hold
between the thumb and first finger of the
left hand, and with the right work the
third number one stick into place with the
notch up. Roll the thumb and finger
slightly, which will bring the first pair
parallel: now put the two No. 2's in place
with small notch up. and. if properly
fitted and adjusted, stick No. 3 will go
into place easily.

No. 1—Model Windmill

This is a model windmill made of 72
pieces of basswood !4-inch square. Base
S inches square. top of tower 3!4 inches
height 12 inches, diameter of wheel 5

- —— e -
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wheel turns and the entire mill revolves
on the tower.

No. 2—Wooden Chain

Next comes a chain made from a single
piece of basswood,.2 inches square, length
32 inches.  After getting the wood round
and smooth, draw 16 lines the whole
length of the stick, spaced equally all the
way around, then draw another line par-
allel with each of them, the distance be-
tween them being the amount of wood to
be left in the link. Next draw lines
straight around the wood, one inch apart.
the full length; this can be done by taking
a piece of stiff paper with a straight edge
and wrapping around so that the edges

(Continued on page 1054)
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Listen to the Voice of Experience!

Be a Pride to Your Sex

PRACTICE

Muscle Control

and BE THE MAN YOU SHOULD BE!
ADMIRATION

always follows the robust, graceful and alert man. Pity trails
behind the weakling, because his failing energy is not sufficient
to carry him over the obetacles that obstruct every man’s path
to progress. Do you belong to the REAL MAN set—the
dominant class of successful people; or are you among the
sickly, flat-chested, weak-legged, nervous and always ailing—
the insignificant class, that, instead of living just merely
manage to breathe and exist?

NO MATTER what four position, environment,

mental development now Is, you are being
to get more satisfaction out of yourself an

hysical and
ven a wonderful chance
the world by this

Amazing Opportunity for Greater Strength

offered by Prof. Matysek, the man who, years ago, having resolved
to become healthy and highly developed, has experimented and
trained himself untll he is ranked amonf the strongest men in the
world. He, in order to accomplish this, has been secretly prac-
ticing on this

‘““Body Beautiful’’ Maker

Thousands of men who have tested this ‘*Muscle Control Course”
say it i8 the SUREST AND QUICKEST *“MUSCLE BULGING
OUT"” STIMULANT, A CURATIVE SYSTEM OF EXERCISES
THAT PRODUCE REALLY ATHLETIC MEN WITH GRACEFUL
OUTLINES FULL OF STRONG PERSONALITY.

These Muscle Control exercises are the CHIEF SECRET of why
I am growing despite my age, day after day, stronger and better
developed, as well. Do you blame me for offering to acquaint you
with such progress making exercises that will bring forth ‘the
max{ln;um results you are after and NOW are within your easy
reac

\

Matysek’s Muscle Control Course
Consists of

Two handsomely finished charts containing twenty-one beau-
tifully produced pictures showing every detail as to how to perform
the movements with absolute correctness. The instructions are
“*straight from the shoulder,” such as only an expert who went
thru the mill himself could ever possibly produce. The following
is but a part of what is embraced in the course.

How To—quickly make respond the inactive bowels.

How To—easily correct the rounded shoulders.

How To—expel bothering gas out of the stomach.

How To—promptly chase away the staleness of the body.

How To—strengthen the nerves and internal organs.

How To—control every muscle of your body.

How To—store up energy for feats of strength.

How To—completely relax and contract.

How To—breathe effectively.

How To—arouse your inactive nerves.

How To—create bhetter blood circulation.

How To—increase your chest circumference..

How To—Ilearn the famous shoulder blade control.

How To—thicken the shoulders.

How To—make your shoulders supple.

How To—broaden your back.

How To—depress the ahdominal muscles and wall.

How To—control the chest muscles, biceps, triceps,
and all other muscles.

How To—assist in training the abdominal regions to be immune
from rupture.

How To—master correct posture.

How To—overcome ingomnia

thighs, calt

and many other vital p
to mentlon.

ters you need every day., too numerous

The exercises in thig course cause no strain on the heart and do
Dot create Dervousness,

Some time ago this course was sold only to my GRADUATE
pupils of the regular Matysek FPhysique Exercise Course as an
additional stimulant to the maintenance of Perfect Health. The
gratifying results that these fortunate pupils have. and are still
securing, brought about my decision to offer this marvelons “natural™
nerve stimulant to the general public whereby every fur seeing
vouth, man., even the aged, is given an opportunity to indulge and
shre in this miraculous muscle and brain instantaneous regenerator.

the muscular phenomenon, the man who is offering to place you on the cnergetic
strong man map. When you find your place on this map you will always be full
of pep, ambition and joy. You will be a REAL MAN.

Let My Muscle Control Exercises Mold
Muscle on You Quickly and Solidly!

Only ten minutes a day, in the privacy of your own room. solves
any case. From my own experience, as well as the very large
number of pupils I have successfully aided, I know that in less than
five days your efforts will be realized to a most surprising extent.
If you are already training on some good *system’” these Muscle
Control exercises will force your progress to be 100% faster!
If, however, yon do not exercise, then for your own sake and own
happiness. start building yourself up into a real man. Do not
merely drag on. .

It Is My Sincere Wish to Assist Every

Reader of Science & Invention Who Ap-
plies to Me to Become Healthy and Strong
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MONARCH
UNIOR LATHES

“The Biggest Little Lathe Built”

REAL engine lathe—small,
sturdy, compact, low-cost—
guaranteed to do all small work
with 1/1000 of inch accuracy. Built
with the same care and precision
that made MONARCH ENGINE
LATHES the world’s standard of
quality and efficiency.

The MONARCH JUNIOR is ideal
for beginners. Occupies small space
in your own home or shop. Easy
and economical to operate. Simple
and trouble-proof, automatic safety
features. Fully equipped.

The Greatest Achievement in
Lathe Building History

Monarch Junior s 2 2 5
9 inch Engine Lathe

Full particulars and a Monarch Junior
Catalog will be sent you on request.

The Monarch Machine Tool Co.
218 Oak Street - Sidney, Ohio

\ Saving of $50 to $150 to Photographers
AMATEURS—PROFESSIONALS

fAKES ANY LENS A SOFT _FOCUS LENS

Wood Carving Wit

a PocKet-Hnife
(Continued from page 1052)

come in line. Make these lines heavy
draw others between them just
enough to locate the center. Next cu
the wood in a “V” shaped groove bet
what is wanted for the links, cut abo
inch deep, leaving about 1 inch on
end solid.

Cut a “V” shaped notch straigh
wards the center on the first heavy
away from the end, about 34 inch
turn the stick and do the same ex
opposite, having 7 ribs between on
side, now round the “corners of
notches, beginning at the light lines d
last. Now take the next rib on the
and notch the same on the second 1
line, turn over and repeat. Take the
rib and cut on the third line and con
to the end.

Here is where you begin cutting
the wood not wanted in the links
about the only directions of any
that can be given are to keep your
sharp and your patience well curbed.

No. 3—Wooden Chain From Mat

In making the chain out of the m
the knife was so thin and sharp tt
would cut entirely thru the links b
any resistance to the blade could be
and after many failures it was nece
to use a magnifying glass to succeed.

No. 4

These are three cages cut from a
of basswood 3% inches in diameter
6Y; long. diameter of ball 134 inches.
first job is to work the whole block
a perfect sphere with enough wood o
c¢nds for the handles, then lay ofl
center rib 15 inch wide, as it is all ¢
grained, then lay out the four ribs
ning lengthwise. Work out the three
nered pieces to the depth required, le:
the ribs the same thickness all the w:
Finish the ball before going any fa
with the cages. Draw the guide lin
all of the openings at the exact
where you wish to separate the ¢
Here is where the needle-pointed blad
an unlimited supply of patience is ne
Make the cut close around the small
just deep enough to connect with :
between the inside cage and the sc
one just deep enough to meet it.
other end is cut in the form of a con
if your blade is less than 2'4 inches
vou should make a longer blade out
dress stay. The next cut.is far e:
on the small end cut the outer circ
meet the cut between the outside
and the second ; on the other end the
close around the stem.

. 5—Wooden Goblet

ps one piece of basswe
eter and 6 inches high
{eep, with four loose
ch one passing thn
hying out the stem ¢
E1 inch square cros:
for the rings.

7—Bottle Puzzle:
7 show respective
ing glass beads, s
sired, upon a we
d thru a long wec
+ second exhibit s
ades opened, suspe
a wooden cros:
clongated stoppet
the details witl
in a little bo
publishing here
n page 1056)
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- Go as

High asYou Like

No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big money-making that the
Airplane Industry offers to ambitious men. Many more trained men will be needed to fill
big paying jobs. The airplane has come to stay—it will soon be a part of our everyday life.
The men who get in now are the ones that will cash in big. Look at the “big fellows” in the
automobile game today. They represent power and wealth because they got in early—you can
do the same in Aviation and you have an advantage because you can be trained before you start.

Delivering Newspaper “Extras”
by Airplane

A New Seven-Passenger Airplane

A New Job—The Aerial Postman

View in an Airplane Factory

Thousands of Airplane
Mechanics Will Be Needed

The airplane industry is going forward by leaps and bounds. Transportation—passenger
carrying and mail carrying lines are being opened up everywhere. This means men—
men—men! Trained men only are wanted—men who know what’s what. Get read
now to make big money. The industry is calling for real red-blooded fellows—h
the call—now is the time to get started—while the industry is still in its infancy,

Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week:

Aeronautical Instructor Aeronautical Engi Aer tical Contractor Airplane Repairman
Atrplane’Mechanician Airplane Inspector Airplane Salesman Airplane As bler Atrpl Builder

Keep right on with :che work you are

Learn at Home -
In Your Spare Time

is simplified for home instruction and is endorsed by
manufacturers, acronautical experts, aviators and th
ing aero clubs.  Any man who can read English can
stand it. The Lessons are self-explanatory and are m;
as day with Blueprints, Diagrams, ete. Our Advisor
and Instructors are behind you all the time giving y.
thing you must know. The entire field of Practieal A
and Science of Aviation is laid right before

your eves. You are hound to succeed with

this training. This means for you a man’s M
size job with a man’s rize pay. T]

° Send for our big
Blé B OOk free hook showing C
justwhat is going
of Opportunities ,,;, ti. Airplane ‘

Industry. It also F‘
F R E E ! rhows what other

men have done in Without obligation on my
this faseinating field and what you cando,too. FREE /Q’:{'&gﬁ@ﬂ&g‘gumﬁiémﬂ

It gives a list of some large manufacturers and the Airpl;me Industry” and your
BOOK / SPECTAL Limited offer.

dealers in airplanes and some of the jobs that
are open to trained men. With the book we

will send you a special offer that vou will be /
glad to know about. This special offer may be W Name...... s

withdrawn at any time without notice.  Nend

the coupon now and take advantage of this offer. ) Address

American SchoolofAviation /

Dept. 7443 3601 Michigan Ave., Chicago City. . .. Sate..... -
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TYPEWRITER
SENSATION

Free Trial — Use as }"»u Pay

;
:
4
;
;

moath and own one. ‘}-lnnk of it—Buying a
100.00 Machino for $59.85. Cash price $54.00,
zul.lm.lomdnnhnlfiuoﬂlhll

price,
L. C. SMITH
Perfoct machines, Corresponde board
smfnww h?ﬁamwﬂmg
tem. The entire line of writing completely visible ot all

times, has the tabulator, the two color ril , with suto-
matic , the back beari

overy latosigle ¢

venience. Comes with everything
cover, mﬂn_z:&‘wgnd lnluae‘dou no

]

i

i
i

3
i
i
i

f

BE

£h
&
&

E
:

{4

and the typewriter. If I choose not to keep it I will
unmlymkltmdmmltwthe Xpress agent.
is understood that you give thomndu!:cnlnntee.t 1

Neme .............cc0000e teessesiatatiieiieanenieiiiietnas -
Stroot Address................. ...ooiiiiiiiiiiiiiiiiiae, -
CRY. ....oooieieieiicereene e, State.. “
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Wood Carving With
a PocKet-Hnife

(Continued from page 1054)

No. 8—A Model Barrel

This barrel is composed of 16 staves,
with 6 hoops, each fastened on with 4
nails, made of basswood, completed and
assembled out of the bottle to make sure
that it would fit properly, and all nails
driven in their proper places, first insert
the hoops and get them straightened out,
the two larger ones having three threads
tied to each of them, so that they can be
hung from the neck of the bottle level and
at the right height. Tools for placing the
staves are two wires. one with a fine
sharp point, which is stuck into the end of
a stave just enough to hold while it is
being lowered, the other wire to push it
off, allowing the nail to hook over the
edge of the hoop; the last stave should be
one without any nails; after the staves
are all in place, with hooked wires place
the second hoop on the top end and care-
fully push it tight against the nails that
will be above it when finished (the nails
for the two bottom hoops and the top one
should be driven in close before putting
the staves in the bottle. each long enough
to project inside of the bottle 14 inch).
After the hoops are on they are pushed
back from the inside, to get the second
and fourth hoops in place. Drive the
nails in by pushing the barrel against the
glass. The bottom head is forced in from
the inside. Each head is made of four
pieces, the fourth piece in each head being
beveled so that it can be forced in tightly.
It will require several different kinds of
crooked wires and hooks to do the job.

No. 9—A Hard Puzzle Within a Bottle

This is a Japanese puzzle of 21 pieces
bought at a toy store. After learning to
put the puzzle together with the hands,
take two pointed wires long enough to
reach the bottom of the bottle and learn
to put it together with the wires. When
you can do that you can put it into the
bottle. The points of the star are matched
like flooring and have holes drilled thru
them sideways near the middle, the inside
ends are cut off so as to leave a hole about
14 inch in diameter in the center, make a
stopper with a 2 inch hole in the lower
end about 15 inch deep and continue thru
the length of the stopper with a hole just
large enough to take a thread that is at-
tached to the end of a plug for the lower
end, but having a head about 1 inch in
diameter. Put the star points on a thread
like beads and juggle them into position
a few times, then drop them into the bot-
tle. Tie a thread to the small end of the
plug and drop it in and get your points
worked into position and tie the two
strings together as tightly as possible, by
means of wire tools. Thread the loose
end of the thread attached to the plug,

i thru the stopper: place the stopper and

gently pull the plug into place, where it
will hold the star if the work has been
properly fitted. \Whittle a match stick
into a long slim plug that will fill the hole
where the thread comes out, put a little
glue on it and force it in and cut off the
thread.

No. 10—Clever Fan in a Flask

The illustration herewith shows how a
wooden fan is whittled from one solid
piece of wood. and then placed inside a
small glass bottle. The fan is whittled
and the leaves cut, so as to separate as
the first step. The fan is then closed and
put inside the bottle, where it is opened
by means of two wires hammered flat and
split for about % inch like fork tines.

25-Calibre -
lation 7-8hot, Blue

SHOOTS
COLT’S

. . CARTRIDGES
Rstomatic or- - . 11,7

Just like they used ‘“Over There.”” A MAN’'S .
built for hard service. .82-calibre, with Ex‘fﬁ
magazine free, A 10-shot gun, ly sold for

regular!
$25.00, Our price NOW, for .32-Calibre No. 