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., wears an electrically heated suit.
* are not thawed out yet, due to the terrific cold he experi-

lﬂ‘ar. SCIENCE AND INVENTION, 233 Ful
accepted contributions cannot be

Vol. VIII
Whole No. %

P by Ex F

Invention

' . FORMERLY. -
ELECTRICAL EXPERIMENTER
233 FULTON STREET-NEW YORK

Company, Ine., (H. Gernsback, Pres.; 8. Gernsback, Treas.; R. W. DeMott, Sec’y) 233 and 236 Fulton Street, New York

April, 1921
No. 12

Scientific Paradoxes

ery, every new fact opens new labyrinths to our

, without end to the number to be en-

tered in the future. Take for instance light and

heat, i. e., radiant energy as originated in our sun. When
on a hot summer’s day we sit in a broiling sun, out steps
an aviator from his airplane. He is swathed in furs and

; E more we learn, the less we know—is a true
saying, particularly true today. Every new discov-

enced only four miles above your head, ten minutes ago.
Your thermometer registered 120 degrees in the sum, his
30 de; below zero in the same sun! . And he was actu-
ally four miles nearer to the sun than you. Of course
science tells us the reason for this paradox. The dense
atmosphere charged with watery vapor and perhaps with
clouds near the earth, alorg with the solid amd liquid
matter of the earth’s surface, easily retains and accumu-
lates the heat received from the sun’s rays. But four
miles up the air is very rarefied and very diathermic, and
the heat is no longer retained but passes throuihe:: mother
earth with little effects on the thin atmosp! . Heat
and the earth’s atmosphere in this instance act analogously
to water and a sponge. Water (heat) is eagerly absorbed
R{ the sponge (atmosphere) and is retained by the latter.

ow take the same size sponge which has big holes all
thru it (rarefied atmosphere). It is evident that such a
s’Ipongecannotretainamudlme_ruapufectene.

he more water you pour in it, the quicker it runs

But let us go a bit further. We actually know
all heavenly bodies) gravitate in a perfect vacaum.
we know that if we were to rise only 500 miles above the
surface of the earth, we would find curselves in am abso-
lute vacuum. We furthermore know that out in space the
temperature in this vacuum is —459.4 degrees, i. e., absolute
zero. We can also demonstrate by experiment that heat
cannot be propagated in a vacuum by conduction or by
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His face and fingers-

convection. An ordinary thermos bottle readily proves
this. Fill the latter with boiling water, and the outside
will stay cold, due to the vacuum separating the inside
and the outside of the bottle.

The case of the sun and the earth is analogous. Heat
pro cannot flow between these bodies immersed in a
pe:ge:l‘: vacuum and besides separated some 92 million
miles. So we see that we do ot and cannot receive radiant
heat rays from the sun.

Paradoxically enough we know for sure that we get
heat somehow in spite of our logic. How? Scientists have
a vague notion about it, but they are not too sure. They
now think that when the ether waves, devoid of all tem-
perature coming from the sun at a speed of 186,000 miles
a second strike our dense atmosphere, the terrific impact
results in heat; it is analogous to a meteor, which at a
temperature of absolute zero, striking our atmosphere,
goes up in metal vapor, due to the enormous friction set
up. So we see that after all we do not get heat from the
sun at all, merely ether waves, which by shock or impact
are turned into heat. '

Another paradox not so readily explained is the revolu-
tion of the earth-around the sun. e earth with the sun
at its center swings around the latter at the frightful
sﬂeed of over 65,000 miles an hour. One would think that
the titanic centrifugal force set up would make the earth
fly off its orbit into infinite space. It can even be calcu-
lated that in order to keep the earth from being whipt off we
would require a steel cable fastened to it and reaching
to the sun. The thickness of this cable would have to be
almost as great as the diameter of the earth! But there
is no cable as we know and the earth does not fly out of
its orbit. We talk merrily about mutual gravitation hold-
ing the earth to its course, but there are many objections.
logical and otherwise. The plain truth is, we don’t know.

H. GERNSBACK.
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200-Mile-Per-Hour
Air-Propelled Railway

EVERAL ycars ago, a Russian en-
gineer and genius who was visiting
the United States, proposed a re-
markable scheme for carrying pas-
sengers as well as freight, mail and
other matter thru a tubular railway system
at velocities of 200 miles an hour and

An American inventor, Lester P.
Barlow, who devised many ingenious
devices successfully applied in the World
War, and which helped the Allies to
conquer the power of the Teutonic
forces, has come forward with what
appears to be a very clever invention

which a series of carriers or cars will
shoot along at a speed of 200 miles or
more per hour, being forced thru the tube
at this high velocity by means of an aerial
propeller or a series of three such pro-
pellers, mounted a short distance apart
on the forward end of the engine unit of

Mr. Lester P. Barlow An American Inventor, Who Developed Valuable Ideas Which Were Used by the Allied Military and Naval Powers
gunng the World War, Has Turned His Talents Towards Peace-Time Uses, and Here Suggests a Remarkable Air-Propelled Railway, the

ars of Which Are to Be Propelled by Air Screws Similar to Those of Airplanes, At a Speed of 200 Miles An Hour or Greater.

The View

At the Top of the Illustration Shows How the Light Steel Tube Might, for Example, Connect the Principal Cities" Alon%' the Mississippi
i

Valley From Chicagd to New Orleans, Enabling Grain and Other
the Great Lake Ports At the North and the Famous Gulf Port At the South With a Maximum of Speed an
Detailed Drawings Show, the Cars Are Much Smaller Than the Tube So As to Provide Space for the Air Currents.
by Electric Motors, the Current Being Fed to These Motors by Two Insulated Rails and Suitable Contact Shoes.

ommodities to Be Automatically Transported Between

ties or Between
a Minimum of Labor. As the
The Cars Are Propelled
Mr. Barlow Has Worked

Out Details Whereby the Cars or Carriers Can Discharge Their Cargoes, While They Are Still in Motion, As Shown At the Left.

more, but the principal disadvantage of
his system was that it was supposed to
operate by a vacuum, i.e., the tubes were to
be exhausted of air. Such a system as
this would seem to our practical minded
engineers, as being really too elaborate
both from the operating as well as the
constructional cost point of view.

for carrying mail and other material
between different sections of the largest
cities as well as between such cities as
New York, Chicago, New Orleans, St.
Louis, Philadelphia, etc.

In a few words., what Mr. Barlow in-
tends to do, is to provide a steel tube,
which need not be air-tight, and thru
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the train as shown.

These propellers are driven by electric
motors, the motors receiving their electri-
cal energy thru two insulated power rails
as shown in the diagram in the accom-
panying illustration. The bottom rail is
the main carrier member and takes the

(Continued on page 1340)
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sectric Power From the Air

secopnppens’

HE utilization of free electrical
energy in the atmosphere sur-
rounding our earth, has proven
the magic goal towards which
inventors have striven for several
generations; but until recently there has
been practically no headway made toward
reaching the desired result—the obtaining
of power from the air for economic uses.

rree iklectrical knergy Krom the Atmosphere Has °".ong Been the Dream ot KElectricians and Scientists the World Over,
Until the Present Time in Tryin

Utilitarian Requirements o
ngineer, Which Have Shown Some Very Interesting Results.

Been Done U,
phere to the Everyda
Plauson, a German

putting to work this free energy of the
atmosphere. It is said that he has suc-
cessfully demonstrated that if we send up
metal-surfaced balloons or other surfaces
and tap the atmospheric electrical energy,
at elevations in excess of 1,000 feet, we
shall be able to realize an average of 200
horse-power per square meter, which area
is equivalent to 10.8 square feet. It is

Mankind.

winter weather, the potential gradient
often rises to as high as 300 volts per
meter. This may seem somewhat hazy
and in fact almost impossible of belief
to the average person, and there are two
reasons why we do not notice this start-
ling difference of potential for every
meter increase as we are elevated. One
of these is that the electrical energy is

But Little Has

to Adaot the Tremendous Quantities of Free Electrical Energy Existing in the Atmos-
The Present Article Deals With Some Recent E

reriments Carried Out by Dr.

It Is Said That This Scientist Has Successfully Demon-

strated, That If We Send Up Metal-Surfaced Balloons and Tap the Electrical Energy From the Atmosphere At a Level of 1000 Feet or More,
Average of 200 H. P, Per Square Meter, an Area Equivalent to 10.8 Squars Feet.

We Shall Be Able to Realize an

In the early days of electric lighting,
that is, back in the 70’s and 80’s, there
were a number of scientific experiments
carried out which rcceived a great deal
of publicity at the time, and whose recitals
described how in the immediate future
we would undoubtedly obtain our elec-
trical energy for lighting and power pur-
poses, from the atmosphere. But, as
aforementioned, there has been practically
nothing done in this direction until the
present time, and there is a very good
reason why but little has been done by
scientific investigators and electricians in
endeavoring to harness the natural electri-
cal forces of nature, as resident in the
atmosphere, for the everyday utilitarian
requirements of mankind. This reason
lies in the fact that the electrical power
of nature, particularly when so-called
thunder or electric storms hover above
us, are not to be trifled with.

Recently there have appeared in a Ger-
man publication, some notes on the new
discoveries and experiments of a German
scientist residing at Hamburg,—one named
Plauson. Plauson has studied the subject
of atmospheric electricity and its utiliza-
tion for many years, and he has recently
come forward with a clever scheme for

even claimed that in his latest experi-
ments, as great a quantity of electrical
energy as 400 to 500 horse-power has been
realized per square meter.

The atmosphere or air above the earth’s
surface, in normal weather, is charged
with electricity, thus constituting an elec-
trostatic field which is almost uniform
and in which the surfaces of equal poten-
tial are parallel to the earth, or in which
the lines of force are vertical. In the
event of violent atmospheric disturbances
such as before or after, and of course,
during the course of electric storms, the
atmospheric  potential fluctuates and
changes in polarity very markedly, as care-
ful scientific investigation and measure-
ments carried out in various parts of the
world, have demonstrated.

Under normal weather and atmospheric
conditions, the potential gradient, as it is
called, of the atmosphere increases with
comparative regularity as we rise above
the surface of the ground. The atmos-
pheric potential per foot or meter of alti-
tude varies also, as may be well imagined,
with the season of the year, and this
potential or voltage has been found to
average 100 volts per meter (3.28 feet) in
the summer months, while during the cold
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mostly in the form of high voltage static
electricity, but of small quantity, similar
to that given off from large static ma-
chines. If you have ever stood under the
discharge terminal of one of these ma-
chines and felt the electric breeze which
sometimes causes the hair to stand verti-
cally from the head owing to the very
high voltage (but relatively small amper-
age or current present), the emf., of which
may easily have been several hundred
thousand volts, you were given a practical
demonstration of how the atmosphere may
be highly charged electrically and yet be
unnoticed by the usual organs of sense.
Another reason why we know nothing
of this increase in potential with elevation
is that the experimenters usually do not
have the proper instruments with which
to measure the atmospheric potential, and
therefore often lose sight of the fact that
in the winter, for example, we may have
present an emf. of 100 volts per foot.
These high potentials, owing to their
static nature, are measured by a very deli-
cate electro-static voltmeter. Those in-
terested in this phase of atmospheric elec-
tricity will find descriptions of the ap-
paratus used, as well as results and meas-
(Continued on page 1343)
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Lifting Stunts for Your Parlor

OR several months a young Ameri-
R can athlete and pugilist, one

Johnny Coulon, has been interest-

ing the French pubhc with his re-

markable demonstrations of a
seemingly mysterious magnetic or other
power, which, call it whatever you like,
has effectually prevented the strongest men
in Europe from lifting his 110-pound body
from the floor.

There are a number of interesting a.nd
stnkmg preliminary experiments in
physics, which, if you have not already
tried them out, will provide suitable en-
‘tertainment for your friends. With the
aid of the accompanying illustration, we_
will attempt to elucndate some interesting
preliminary “stunts,” before taking up the
methods whereby MISS Annie Abbott, the
“Georgia Magnet,” Johnny Coulon, and
others have defied a single man or a group
of them, to lift the performer from the
ground.

Fig. 1 in the illustration herewith, shows
a snmple experiment which will prove
qQuite surprising even when performed with
a child. It is usually more effective when
performed with the aid of a young woman;
the lady placing either one or both of her
hands firmly on top of her head as shown.
You will find that it is practically impos-
sible in most cases to lift a single hand
from the head, or if both hands are claspt
together with the fingers closely locked
and_ held firmly down on the head, the

H
o
-

A Number of Scientific Parlor S Are 111

Some Interesting Paradoxes in
Everyday Physics Including the
“Johnny Coulon Lift"”” and Why
Miss Annie Abbott, the ‘“‘Geor-
gii Magnet,”” Cannot be Lifted

‘entire body can be lifted by pushing up-
‘ward _under the arms at the wrists, but
‘rarely is it possible to push the hands
‘upward from the head.

The second experiment is illustrated at
Fig. 2. A woman is best selected as the

_subject, and it doesn’t matter whether she

is particularly athletic and strong or not.
The results will usually prove sufficiently
surprising, regardless of this factor. If
the subject places her hands firmly against
her chest with the finger tips just touch-
ing, it will require a strong man to pull
the hands apart; if the lady’s wrists are
grasped firmly an attempt to pull the hands
apart is futile. One attempting to separate
the lady’s hands must not~stand sidewise
or attempt to jerk the hands, but he must
exert a steady pull, atarm’s lefigth or with
the arms bent so as't fo improve the lever-
aglel, which will give a greater resultant
pu

A simple little experiment to demon-
strate the great power of the female of

e “Georgia Magnet” and “Johnny Coulon” Lifting Stunts,
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the species over the male, and one which
will nonplus any athlete is illustrated at
Fig. 3. If the man (it doesn’t matter
how big or muscular he may be) doubles
up his fists and places one over the other,
you will be surprised to find that even a
young boy or girl can, by smfply snapping
one finger of either hand against each of
the two fists, separate them every time.
And more paradoxical still, the harder the
“strong man” attempts to hold his fists
toge(tiher, the more easily are they sepa-
rate

LIFTING THE HUMAN BODY “WITH
FIVE FINGERS.

What is known as the five finger lift is
illustrated at Fig. 4, and this provides
considerable fun and scientific entertain-
ment for parlor and club gatherings. If
it is desired to put the experiment on with
sure-fire success, the manager of this little
act should take precautions to have his
committee of four men lift the subject,
picking out preferably a lady weighing
about 130 to 140 pounds. If good muscu-
lar men are selected for the committee,
which can usually be arranged, a woman
weighing 150 to 200 pounds can be lifted
with ease.. The “editors have tried this
experiment successfully many times and
with four men of the average muscular
development, succeeded in thus lifting
easily a 140-pound woman.

(Continued on page 1352)

d Above. First We Hlve a Pew Simple Hand and Finger Tricks, Winding Up With
Which Will Surprise You, Once You Have Tried Them.

Loae
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Typewriting and Stenographic
Machines for the Blind

Translated from the French by Prof. T. O’Conor Sloane, Ph. D,, LL. D.

known to our readers as one of

the leading scientific writers of

France, and to whom we have
already been indebted for interesting ma-
terial for our columns. The recent intro-
duction of several stenographic writing
machines for the blind, notably those by
Prof. Villey and Lieut. Muller, was the
origin of this article, these machines en-
abling the blind to produce in relief-char-

E are indebted for this article to
M. Jacques Boyer, already well

sense of touch. He used a tablet pierced
with holes, receiving pegs of various
sizes, whose value was determined by the
place they occupied on the tablet, so that
he was able to do the most varied kinds
of calculations.

Shortly after his day, Mlle. Salignac
and du Puiseaux, the latter a blind man,
used relief characters for reading. Then
the German, Weissenbourg, stricken with
blindness at the age of seven years, pro-
duced relief maps for the blind. This
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i

tions. The Braille system js, now uni
versally adopted. The beauty of thi
system is, that it not only enables quicl
reading to be done, but by. the use of :
writing tablet, the blind can write it witl
a stylus, as easily as the more fortunat
seeing people can write with a pen o
pencil. . .

Braille’s next effort was to produce :
point writing which could be read by ey
as well as by touch, putting the blind i
direct communication with those who see
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Miss Jean Paige Climbing Church Steeple.

The “Church” Ablaze—But an Airplane—Aha!

Saves the Heroine With a Rope Ladder

Airplane Rescue in the ‘“Movies”

. OT all moving pictures of thrilling
scenes are “faked,” as can readily
be seen by the photographs showing

« in- detail the aerial rescue here portrayed

from a new Vitagraph serial, Hidden Dan-

gers, in which Joe Ryan and Jean Paige

co-star. .

The action came very near terminating in

a casualty. Jean Paige, a pretty little

actress, was assisted to the top of a church

steeple by means of pegs driven in the
side, which were removed when she had
climbed the spire. There, clinging to the
oss, she awaited the onslaught of the
ames which were by this time leaping
upward toward her.
The church had just been set afire by

some diabolical fiends who thought that the
fire, added to her precarious position,
would now make things “hot” for her, but
her hero was on the job at a nearby flying
station, tuning up his plane. When word
was received at the air station of what
was going on some few miles away, he
started off post haste to the rescue.
Sighting the heroine and speeding up
so that the flames would not set fire to
any part of the wing structure or to his
gasoline tank, he circled the church steeple
while Jean Paige reached for the rope
ladder hanging from the fuselage. She
mist the bottom rung and was nearly
thrown from her lofty perch, while the
airplane circled again in another attempt

Woman Doctor Cures by

HE accompan in¥ photographs show
‘J two viéws. of the latest electrical treat-
ment sanatorium located in Berlin,
which is presided over by Germany’s fore-
most woman physician, Prof. R. Hirsch.
This new electrical hospital has installed
multiple sets of X-ray and high-frequency
apparatus for the treatment of nervousness
and the multifarious other ills which hu-
man flesh is heir to, and some idea of the
size of this powerful equipment can be
judged from the accompanying photographs.

many’s Eminent Physician, Prof. Dr. R. Hirsch.

Dr. Hirsch is a great believer in the treat-
ment of diseases by electricity and massage
instead of medicines, and in this part par-
ticularly, she is seconded by many eminent
medical experts all over the world today.
Prof. Hirsch has traveled in practically all
of the countries of the world in searé of
the most powerful and the newest electric
appliances with which to fit up her institu-
tion, - which is said to be the finest of its
kind to be found anywhere. One of the
accompanying photographs shows Dr. Hirsch
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to rescue her from the flaming steeple.

Things were now rather uncomfortable
as the lower part of the steeple burst into
a vivid roar of flame. The airplane ladder
neared her again, and she took a chance.
By sheer luck she held tightly to the lad-
der, and was whisked off at a 60-mile clip,
which, is a very high speed to leap into
from a stationary position.

After the scene had been perfected, the
aviator congratulated Miss Paige on her
wonderful work, and we believe that she
was well deserving of such praise. None
of these scenes, however, were taken in
the studio and the action portrayed is noth-
ing short of miraculous.—Photos Courtesy
Vitagraph Films.

Electricity

applying a high power apparatus to a pa-
tient suffering from rheumatism, while the
second view shows the Doctor using the
new high-powered electrically illuminated
artificial sun in the treatment of a tuber-
cular patient. -
As will be noted, the patient wears dark,
smoked glasses over the eyes to protect
them from the intense brilliancy and heat-
ing effect of the rays produced by thése
lamps. The (fowerful light and heat rays
are generated by mercury vapor lamps

rrotect nis
Eyes. -

\“ K
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Oddities of Physics

Some Interesting Phenomena in Everyday Physics
By H. WINFIELD SECOR

- Associate Member, American Institute' of Electrical Engneers

Rig. 1.
from the Rails?

Which Way do Railroad Cars Fall in a Wreck,—with the Wheels
The Three Principal Ways in Which Cars Will Fall When Rounding a Curve

Toward or Away

at High Speed Are Shown Above.

DO RAILROAD CARS FALL WITH THE
WHEELS TOWARD OR AWAY FROM THE
TRACKS IN A WRECK?

ject discust, and the question

asked as to which way railroad

cars, particularly freight cars, fall

in a wreck, and the accompany-
ing illustration shows some of the
theoretical considerations which ~apply
to this every-day phase of physics. The
usual answer by railroad men is that
the cars fall with the wheels to the
rail and while this figures out theo-
retically for possibly the majority of
cases, there have been cases where the
cars fell with the wheels away from the
track, and with the tap.of the car lying
next to the rail. The present discussion
applies,.-of3 course, to a string of_cars
traveling around -a_curve.

To convince oreselfs as to which
way a railroad: car,.undgr these condi-
tions, would -tend to fall when thrown
outward from the curved rails if travel-
ing at too high a speed, let us have re-
course to the simple cardboard model
shown in the figure. his model can
be made about 3" x5” and cut to the
shape of a freight car. A button or
small_piece of lead, etc., corresponding
to a movable weight “w,” and which
can be secured in different positions by
means of a pin or otherwise, permits
us to change the center of gravity so as
to give a low or high center of gravity.
In the actual freight car the position
of the center of gravity depends upon
how it is loaded, with the predominat-
ing weight toward the bottom of the
car ‘and trucks or toward the top. A

FREQUENTLY we hear the sub-

string is attached to the center of the
cardboard car model and ‘when the
model is spun around in a circle hori-
zontally, holding the string between the
index finger and thumb, the effect wil)
be clearly demonstrated and proves that
the car will fall in one of three ways,

. to wit:

If the center of gravity or major
part of the weight is low or toward
the trucks, th? car will fly off the rails
with the wheels point-
ing away from" them;
if the weight of the car
and its load issevenly

e, %, e, Py
ine Not - en It
Lies on “a” 'Radial Line
Passing Thru_tbe Center of
the Earth,—WRhich is all
the Time, Taking the
Usually Acgepted Heming),
and Thus 4t Bwo Sides of a
Building are Erected to
Correspond with  Plumb
Lines, They Will Not be
Parallel, but Will be Found
to be Farther Apart at the
Roof Than at the Base of
the Building. The Accom-
panying Illustration Shows
the Difference in the Length
of a Line Spread Between
Two Walls of a Building at
the . Base, and Also_at the
Roof, the Structure Measur-
ing 1,000 Feet Square and
1,000 Feet High; the Differ-
ence in This Case Would be
a Trifle More Than %4 Inch.

distributed as by plac-
ing the dummy weight
“w” at the exact center
of the model, then the

1284
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car will fly outward evenly, with rega:
to the top and bottom; and finally,
the center of gravity and the major pa
tion of the weight is placed toward tl
top of the car, then the top will fly ou
ward and the bottom inward, so th
the car theoretically at least (and if 1
other force is present to alter this m
tion), will fall with the wheels towa:
the rail.

In actual wrecks, however, phot
graphs frequently show a string of ca
aying along side the rails with t
wheels toward the rails, and it seems
be the usual result in an accident
wreck. Fig. II, of the accompanyil
diagram, shows clearly why this is ¢
Consider that the train is moving
an abnormally high speed around t
curve so that the cars are subject
to great centrifugal force tending
throw them outward. If all the co
ditions are right, such as the cent
of gravity under the action of centrifug
force, the car will tend to turn outwa
and over, using the outer rail as
fulcrum—the cars will, in this ca:
invariably fall a few feet from the tra
with their wheels toward the rails.

A point often incorrectly entertain
is that with cars going around a cur
at such a speed as to keep the whe
at one side only on the rail, the ou
wheels would be the ones to lift .
the rails and not the inner ones, t
the reverse is true as Fig. Il shows
;le]r]nonstrating how freight cars usua
all. ‘ .

Fig. III-shows a case where t
cars in a wreck due to rounding a cut
at very high speed, can fall with {
tops of the cars towards the rails, |
abnormal speed which would result|
the condition like tHat. shown at F
ITI, and with the center of gravity
load or the major part of the weis
placed low or toward the tracks,
car would fly outward by centrifu
force as shown by the dotted lines a
the bottom of the car would turn o
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ward and up a2s shown by the arrow;
the conditions for this result being that
the car moves at a sufficiently high
velocity to cause it to be virtually lifted
from the rails, so that the wheel flanges
clear them. Otherwise, the result is
more likely to be that of case II, if the
wheels do not clear the rails or if the
rails do not spread, or otherwise fail
so as to nullify or eliminate any re-
action pressurc on the outer rails.
ARE HOUSE WALLS PERFECTLY
PARALLEL?

When we build a Louse or other
building and providing the usual degree
of mechanical craftsmanship is applied
in its construction, we might expect to
find upon accurate measurement, that
the four walls measure exact.y the same
distance apart at the base of the build-
ing as at the top. But such is not the
case, however, as physics proves to us,
for upon a little reflection it is evi-
dent to anyone that this is impossible,
especially when Fig. II is examined.
Where only the usual metl.ods of con-
struction are applied, i. e, plumbing

the walls with the usual plumb line

- and weight or bob, it is not possible

Building constructors;
engineers are familiar with this fact and
in large buildings or other construc-
tional operations, this fact is taken into

for either the side walls, or the front
and rear walls to be parallel to each
other or the same distance apart at the
top and bottom except from inaccuracy
of construction. .

They must be farther apart at the top
than at the bottom, as each individual
wall will, if lined up with a plumb bob,
be on a different radial line from the
center of the earth; and the chord of
the angle subtended between two radial
lines as shown in the drawing, will in-
crease progressively as we move out-
ward from the center of the earth.
architects and

consideration. It has been computed

that for a building 1,000 feet long and

1,000 feet high, the walls, if simply

plumbed with a plumb and bob, would

be one-half inch farther apart at the
top than at the base. As the height
increases, so does the difference in the
chords or distance between top and
bottom walls; further, as the distance

between the two walls increases, the dif-
ference of chords at top and bottom of
the walls will likewise be augmented.

IS A LEVEL WALL STRAIGHT?
‘When it comes to building long con-

crete walls, dams and other construc-
tional projects a mile "or more in ex-
tent, we once again bump unconsciously

into the inexorable
laws of Nature
and for once in
our lives find that
a level wall is not
straight, by any

LU

Fig. 7. Which is
the Best,—a

Loa
“AY
Show that When
the Traces are
Straight,
Actuall
no ifference;
But When the
Traces are on a
Slant or Anfle. a
Greater Pull Un-
der Certain Con-
ditions is Rea-
lized Owing to
the Combination
of Vertical and
Horizontal
Forces. In Fig-
ure “D,” for Ex-
ample, the Driver
Stands a Better
Chance of Haul-
ing the Wagon
Out of the Gulley

this
Makes

with a  Short,

gular Hitch

an with the
Traces Horizon-
tal, Owing to the
Upward orce
Brought into

Play as the Re-
solution of Forces
Diagrammed at
Figure “c”
Prove.

IR

Fig. 3. The Diagram
Above Shows that a
Wall Constructed
with Spirit Levels is
not Perfectly
Straight, but Curves
in Accordance with
the Curvature of the
Earth. The Only
Way to Erect a Per-
fectly Straight Wall
Would be by Mecans
of a Perfectly Taut
Wiré, or Else by
Sighting Thru a
Leveling Telescope
as Shown in the
Picture Herewith,

FRig. S.
a Cannon
Weigh the Most?
You Might Not
Think it, but it is a
Fact a 100 Pound
Ball (or any Other
Bod{), for Example,
Wil Weigh the
Most at the Surface
of the Earth—and
Less Than  That
Amount When
Raised Above or
Lowered Below the
Earth’s Surface.

Where Does
Ball

www americanradiohistorv com

1285

means! The truth of the matter is that
such a wall is curved and actually fol-
lows the curvature of the earth. The
writer remembers hearing this point
argued many times, and it makes an in-
teresting point for debate, you can well
belicve.

Illustration 3 demonstrates that a
straight wall cannot be constructed by
leveling, that is by leveling in the
ordinary manner, for the reason that the
level will act the same as the plumb
bob, and it simply indicates that the
bottom of the level is at right angle
to a radial line pointing to the center of
the earth, and at that particular point
only. As soon as you move the level
to a new point, even if only a few feet
away, and providing you had instru-
ments sufficiently accurate to measure
the difference, you would find that the
level has indicated a tangential point on
the earth’s surface for that particular
radial line only.

It has been computed that when
(Continued on page 1330)
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How Big Are Molecules?

5—To Galn Some Idea of the Extremely Minute Size of the Electron, of Which

Fig.

Al? Matter Is Now Supposed to Be Constructed, Imagine a Powerf:

Focust on to a Spot on the Human Body as BIi 2 Igln-l-lead o he et it
Then Magnified to the Size of the Earth, or

as a , and the Reflected

,000 Miles in Diameter. Y

The Whirling

Electrons Would Then Appear Vlslblemto ':h'e Human Eye in the Manner Shown at
e Left.

OW big are molecules? Nobody
has ever seen one and yet every-
body talks about them. All matter
is composed of them but molecules
are in turn

composed of atoms

which must be smaller

still. How big a

molecule is depends

on the atoms of which

it is composed. Of

these there are about

ninety different kinds

known to science that

~ comprise the elements

from. which all other

substances are built

up.

Radium atoms are
among the heaviest
known and hydrogen
atoms are the lightest.

The former weighs

two hundred and

twenty-six times as

much as the latter,

while strange as it

may seem, scientists believe radium atoms
are but little over twice as large as those
of hydrogen. Similarly, an atom of lead is
eight tiges heavier than an atom of alumi-
num, altho it is but little larger in size, while
an atom of tin_is abtut midway between the
two as shown if. 4¢he first diagram.

Molecules, on.thewother hapd, vary great-
lfy in size because they are made up of dif-
erent numbers and combinations of atoms.
A water molecule contains: two hydrogen
atoms and one of oxygen assindicated by
the familiar symbol H.O, but it is little
larger than a farge atom. A single starch
molecule, however, contains' about twenty-
five thousand atoms and is one of ‘the
largest molecules known (see Fig. 2).

Just what an atom or a molecule looks
like no one knows and perhaps no one will
ever know, for they are too small to be
visible in any present day microscope. It
is estimated that a thousand or perhaps a
few hundred large molecules might make a
visible speck in an ultra-microscope, but
even then it would only appear as a point

of light and no contour would be visible.
However, if we do not know what mole-

cules look like, we know they act just as if

thev are round balls. and when a liquid is

Largest Molecules Known to Science.

boiled away or evaporates they fly off like However, science has ascertained the ex

when they look at the cloud issuing from
the mouth of a teakettle or the exhaust of
a locomotive, but they are mistaken. What
they see is the vapor which has condensed
in the form of a fog or a cloud of small
water droplets, but steam itself is invisible
because it is impossible to see the separate
molecules and when the molecules join to-
gether they form minute drops of water,
which are not steam. This may be easily
proved by looking into a teakettle when the
water is boiling. It is obviously full of
steam, but there is nothing visible. If a
baseball and a molecule of steam were mag-
nified until the baseball was as large as the
earth, then the molecule of steam would be
about as large as the baseball was (see
Fig. 4).

Molecules are pretty small compared with
baseballs, but when compared with elec-
trons they are gigantic indeed. An electron
is the smallest thing known and it has been
proved that all atoms contain these minute
electrical charges. The smallest ator
known is as big as several million billior
electrons, so after all, size is a relative
matter and atoms are large or small depend:
ing on what we compare them with.

The human body is composed of number
less small cells (see Fig. 5) which we ar
accustomed to think of as being prett
small. They are easily visible in a micro
scope, however, and have been so studie
for a long time. It is evident they are com
posed of thousands - of “molecules, whic
make the cell a complex organism capabl
of life and growth. Hence moleculed th

all are not to t
spised.
[t 'li)s n;dlt, nev:
»ught > of, Perhag
the average so
it his very ¥
of millio
i of ti
ma:
nt

ctroils ™ foont wreo:

d the afoms in tu:
dlecules. Some id
‘the extremely r
te mass of the el
m may be obtair
am the fact that
dy has yet been a
see an elect:

-u the most pow
.ful microscope, :
probably never

miniature rifle balls, forming a vapor or size of the electron to a very high deg:

steam.

Steam is another
familiar substance
with which every-
bddy is acquainted

NN AR

Fig. 3. Enlarged on the
Same Scale as Fig. 2
Above, an Orango Would
Appear Larger Than the
Earth, as Showa by Our
Artist..in the Accompa-
aying [lligstratien. This
Alse Emphasizes the
Great Magnification of
the*Atoms and Molecules
at Flg. 2.

ORI

but which nobody
has ever seen.
Most people think
they see steam
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““Moviescope” Teaches Dancing

The boy in our illustration seems pleased
with the idea of learning to dance by the
aid of moving pictures. As he turns the
crank and looks down into the machine,
he sees an actual demonstration of the
latest steps.

The idea was originated by Arthur Mur-
ray, a student at Georgia Tech. Some time
ago, Forbes Magazine carried an article
which stated that Arthur Murray has the
largest dancing class in the world and earns
$15,000 a year while going to college.

- As the crank is turned, forty-two small
leaves revolve around a barrel. By the
rapid succession of falling leaves, the ac-
tion of a dancing step is produced. The
machine being operated by hand, the learner
can turn as fast as he pleases and stop the
movement at any time. By looking down
into the machine for five minutes, the step
is repeated more than one hundred times.

The process of making the finished pic-
ture requires some study as the little ma-
chine carries but 42 views and the action
must be so timed and the step so arranged
that the complete dancing step is photo-
graphed in exactly the same number of in-
dividual pictures. The 42 photographs
then are enlarged on paper and are inked
in by an artist who prepares them for the
engraver, who in turn, makes line-cuts.
The printer does the rest.

Dogs Carry Electric Lights

Unique Thriller for

One of the latest thrillers for places of cab
the new self-stabilizing oth
“paraplane”—invented by R. R. Reed of reg

amusement, is

Oakland, Cal. In the accompanying photo-
graph is shown this new paraplane with its
cockpit loaded with happy kiddies, flying
without a pilot. It is controlled entirel
from the ground, a man o‘)eratin a switc
arramgement for the propulsion of the plane
carrying its precious load of children. A
fifty horse-power electric motor furnishes
the necessary power which is transmitted
thru a system of cables.

This new amusement feature provides for
the public, a real flight in the air in a real
airplane, at a price which all can afford
to pay.

What other amuseément except a ride in
the paraplane, could offer so much pleasure
and thrill to the kiddies? It affords a de-
lightful little trip, and is sure to please all
after but one ride. The plane guided by
cables, rises gradually to a predetermined
height, and thence proceeds along a taut
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In’all the European countries, particular-
ly Portugal, hunting- has been one of the
most well famed sports.

However, it has heretofore been an ex-
tremely difficult and dangerous task for the
hunting dog, following the scent of the fox
or badger, to hunt the pursued game out
of their burrows; this difficulty being due
to the fact that the intense d};rkness en-

-countered within the long, narrow bur-

rows rendered the dog almost helpless.
But now, it has come to pass, that for
the purpose of assisting the dog in his
chase for the game, he is provided with
a collar to which is attached an electric
lamp. In a pocket of this collar there is
placed a flashlight battery which supplies the
necessary current for lighting the bulb.
With this electric lamp which casts a

" beam of light a few feet ahead, it becomes

an easy matter for the dog to work his
way into the holes bored by the fox or
badger.

- - aTTa_ __1s _
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Peculiar Beetle Locomotion

Pheto Showing Beetle in Fli%ht With
Legs Dependini and Wings Extended
from Their Coverings.

1 !

T is common knowledge that the things
seen every day are not observed. One
of the most common things in nature is

the insect. Beetles are found everywhere.
They are seen flying or else one can find
them sitting on one and the same particular
spot without motion, apparently lifelesg
But if slightly disturbed the antennae will
b2 seen to twitch and vibrate and if now
closely observed one can see some insects
inflate their body with air, spread their
wing covers, and lift their membranous
wings. All this goes on slowly, deliber-
ately, but suddenly, with a whir, the insect
is off on its flight. The peculiar thing about
the flight of some beetles is, that the hard
chitinous wing covers which are a protec-
tion to the delicate folded wings, are not
used for propulsion in their flight. In some
they are replaced on the back while flying,
while in others they remain extended and
" act as gliders. Here the hind wings are
used for flight and describe a figure eight

This Photo Shows a Ground
Beetle in the Act of Walking.

1, 2 and
Then Legs 4, § and

while in motion. Under these circumstances
the legs of the insect hang loosely downward.
Other beetles, the diving beetles, have the
power of flight and also the power of div-
ing under the water. When diving, these
beetles collect a bubble of air on the under
side of their abdomen and, with a swimming
motion of their hind legs, and a pulling
motion of their front legs, they glide under
the surface of the water. Their hind legs
are especially adapted for this purpose and
are enlarged by the addition of hairs which
give them a larger thrusting power under
water. They use the bubble of air attacht
to their abdomen for breathing and when
they have exhausted it, they come to the
top for a second and dive down again.
The common whirligig is another aquatic
beetle. It is the ship of the ponds, a mighty
racer, darting hither and thither upon the
surface so quickly that the eye can hardly
follow the individual. One would almost
believe that their motion was more of a

How a Beetle Walks: Legs
3 Move For:lrdr

Enlarged 4

Surface Swimming Beetle 3

Times. The Double-Eye Permits
Vision Above and Below.

gliding on a polisht mirror than a swim-
ming. The eves of these beetles are pecul-
iar, each being divided in half so that they
have four eyes. The lower half of ea
eye remains under the surface of the water
as the beetle glides about on the surface,
therefore it can see under water. The other
half remains out of the water and with
it it can see into the distance.

Still another beetle is the ground beetle
These walk on the ground, and, in som
species the wings are so rudimentary tha
they are never used for flight. Altho som
of these insects are. especially quick o1
their legs, their method of walking is pecu
liar. First they move their right leg for
ward, then their middle left leg, and finall:
their right hind leg. While their righ
hind leg is moving forward their left fron
leg also begins to move forward followed b
their right middle leg and their left hin
leg. When walking or running their mc
tion is not jerky, but smooth and con
tinuous.—Dr. E. BapE.

The Intelligence of Rats

ATS are well known to be highly in-
telligent animals, altho to the one un-
familiar with their customs this may

seem due to their wariness in regard to
traps and their boldness and courage in
combat. Besides these traits, many others
have been noted. Stories are told of ship
rats that while gnawing thru the wood-
work of a ship always stop before they
completely perforate the side.

The manner in which they-transport eggs
to their burrows is most surprising. Rod-
well, in his book, “The Rat,” gives a case
in which a number of eggs were carried
from the top of a house to the bottom by
4 two rats devoting themselves to each egg,
and alternately passing it down to each
other at every step of the staircase. Rats
will not only convey eggs from the top of
the house to the bottom, but also from bot-
tom to top. The male rat places himself
on his fore paws, with his head downward,
and raising up his hind legs and catching

the egg between them pushes
it up to the female, who
stands on the step above, and
secures it with her fore paws
till he jumps up to her, and
this process is repeated from
step to step till the top is
reached.

A writer in The Quarterly
Review describes an instance
aboard ship wherein eggs were
continually being stolen from .
the storeroom. Having laid in a fresh stock of eggs, t!
Captain sat down in a location that commanded a view of tl
eggs and waited. Before long, to his great astonishment, |
saw a number of rats approach, form a line from his ¢
baskets to their hole and hand the eggs from one to anoth
in their fore paws.

To many. people, their long, narrow tails may seem of no u
but they have proved very valuable in procuring food. Ra
have been known to help themselves to oil by holding on
some convenient support by the side of the bottle and th
dipping their tails into the oil and thus extracting it.

WwWw americanradiohistory com
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Four Automobiles in One

We Have Often Entertained an Idea in Our Minds of a “Perfect’” Automobile Which Can Be Changed by Pushing a Button or Two into Almost Any

Type of Car We Might Hap&en to Desire—a Fully Closed Car for Rain
f r. John J. McGuire Has B !
Possibilities Available to the Owner of a Car Constructed Along the Lines of His Design.
Some of the Other Possibilities Are Shown in the Miniature Machines at the Top of the

Car for Summer Motoring.

OHN J. McGUIRE is the inventor of a
convertible type of body that is the limit
of versatility; for less than a minute is

required to change it to a limousine, an
open touring car with victoria top, a
coupe, and an open runabout.

In addition to this, a hinge on the back
of the front seat can be let down and with
the front and rear seats forms a snug bed.
Its owner when touring need never worry
about a shortage of hotel accommodations
for he carries with him quite comfortable
sleﬂ)inifquarters.

r. McGuire is in business in New York
City and the evolution of his idea arose
from the apparent necessity of keeping two

e

eat Us to It,

automobiles, one as a family touring car
and one to get him and his brother, Mr.
Bernard McGuire, back and forth from
their place of business. He began to ask
himself why it would not be possible to
combine the two uses by having a body
which would serve his business require-
ments and yet be available on occasions for
family use also. His present design is the
result of about two years of planning and
work along this line.

Mr. Mcguirc is a practical coach builder
by occupation, having learned his trade
thirty-five years ago in the town of Long-
ford, Ireland, in the days when coach
building was an art, requiring the most
careful and skilled hand-work. - His present

or Cold Weather; a Semi-Closed Car for the Spring and Fall and an Open
owever, and the Accompanying Photo,
He Even Has a Fol

aphs Show But Two of the
in; Bed as Shown at the Left,
'hotographs.

White

model naturally enough reflects the influ-
ence of the custom coach builder.

In this connection it is worthy of note
that the construction of the windows com-
prises a separate and entirely new invention
and differs from the type now in use in that
the windows cannot be opened from the
outside.

Mr. McGuire’s car, which is mounted on
a Ford chassis, took about eighteen months
to complete from the day the first plans
were drawn, being done in spare moments.

Mr. McGuire points out that no rack
for spare tires is necessary, as they may be
kept concealed under the rear seat, locked
and secure from theft. He claims that his
invention may be used on any chassis.

Giant Lighthouse Lenses

HE accompany-

v ing two photo-
graphs show in-
teresting views of the
famous“Robbins Reef”
Lighthouse and the
powerful glass lenses
which throw the giant
pencils of light thru
the inky blackness of
night. The life of a
lighthouse keeper or
his family, if he hap-
pens to be a married

man, is one of the
lonesomest * in_ the
world, as sufficient

food and fuel supplies
are usually kept on
hand to last a month
or so. Most of the
big lighthouses thru-
out the world to-
day are illuminated
by powerful electric
lamps, either of the
arc or incandescent
type. Some of the
lighthouse electric
lighting plants com-
prise a gasoline or
other engine driving
a dynamo and this is
operated .thru the
night when the lamps
are in use, the current
being taken directly
from the dynamo.

AISE MULLLD W mvis.
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There are lighthouses
having more elabo-
rate electric plants
equipt with a storage
battery which can be
charged one or more
times a week as the
occasion may require,
and the lamps then
derive their current
from the storage bat-
tery at night, the en-
gine and dyhamo
being operated during
the daylight hours to
charge the battery.
Those who live near
seaports and have
ever seen lighthouses
in action at night
have probably noted
the different ways in
which the light beams
are used to signal
which particular light-
house one is looking
at. There are several
novel ways in which
these code signals are
arranged. Sometimes
the light swings
around in a complete
circle, while in other
cases it only shows
its flashes in an angle
or half circle, when
it is situated on the
shore of a harbor.
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Flying In Spacé

WENTY-FIVE years ago mechani-
cal flight was discussed serious:,y
by scientists all over the world.
Many scientists of great authority
demonstrated mathematically that
it was absolutely impossible for a man to
fly a machine heavier than air. Eminent
men of science sustained this view. Not-
withstanding all this, we are flying today

By H. GERNSBACH

at will and we are building airplanes t.at
can rise thousands of feet aloft and trans-
port one hundred people over great dis-
tances. As usual our scientists were not
correct as to what can or cannot be done.
The next step will be flying not only in
the atmosphere, but flying in space where
there is nothing to sustain a machine and
where propellers and planes are no longer

1299
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of use, because where there is no air then
can

be no mechanical flight as we know it

ay.

The full thickness of the earth’s atmos
here is roughly speaking about SO0 miles
his takes in the densest layer from th

earth’s surface to the outer space wher
there is an absolute vacuum, but our atmos
phere proper is probably not thicker tha:
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30 miles. After this distance the rarifica-
tion becomes extreme. All of this, however,
should not deter us from attempting to fly
in space. To those who say it is impossible
for a body to float in space and in vacuum,
let them look at the moon or at any of the
stellar bodies, and he will find that these
bodies indeed float very nicely without any
support whatsoever. This 1s, of course,
due to universal gravitation, but for the
moment this need not concern us.

‘How then can we fly in space? There are
several vital points that must be considered.
The main point is the earth's gravitation
that holds all bodies chained to it. Take a
balloon for instance. As soon as the gas
gives out, the balloon must come down due

to the earth's gravitation; the same thing
is true of an airplane which falls or must
-glide down as soon as the propeller stops.
If directional flight at will in space ever
becomes assured, it will be absolutely neces-
sary that we first master gravitation, or
otherwise annul its effects in some way.
Just how this can be accomplisht we of
course do not know exactly toda’f altho
there have been several attempts made to
conquer the baffling forces that hold all
objects to the earth.

The writer has stated many times in his
past writings that gravitation is conceded
to be an electrical effect today. If this is
80, then sooner or later we will find a wa
to counteract gravitational force by electri-
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cal reaction, and when this happens, it will
be a simple thing for us to build a machine
that by means of electricity overcomes
gravitation in a similar manner to a railroad
engine overcoming friction by furnishing
enough power to dispose of the latter. This
is what makes a train move.

One of the earliest and now historical
methods proposed for a machine to travel
into space was the well-known moon pro-
jectile invented by the fertile brain of Jules

erne. He imagined a huge cannon sunk
900 feet into the earth. It required 400,000
pounds of gun cotton to fire the 20,000 Ib.
aluminum projectile which contained three
travelers. The details of this invention
were described in his well-known book
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MOTOR HINTS

THIRD PRIZE $10.00.

OR SERVES AS “TROUBLE
LAMP.”

sh to enter your “Motor Hints
and I enclose sketch showing the
1ave repaired my car at night on the
vith a mirror to reflect the beam
he headlight under the car. By
the headlight to one side I could

plest Trouble Light—Simply a Hand
' Mirror Used to Reflect the Headlight
Beam Rearward.

the light on the rear wheels. The
on the car can be used with good

‘ibuted by
HARRY E. CONRAD

ARE TIRE FOR EMERGEN-
CIES.

___motorists have met conditions
it seemed av ‘¢!~ wnecessary to
n on a flat,” as the saying .-~<
the spare tire has been used and
no time to bother taking the tube
. making repairs the idea described
11 be of service.

ldition to the regular spare, carry
shoe, somewhat smaller than the
equipment. The sides of this shoe
be perforated with holes as shown
sketch and several old treads slipt
t. When all the spares are used
ire_ goes flat simply remove the flat
> the-old shoe over the wheel rim,
in place and go ahead. The rim
- be damaged, the going is not bad
vill prevent rim cuts on a good tire
n _to run on: it flat. The old shoe
ca;ged without difficulty and will
d mighty Jhandy at times.

ibuted : by ' o
... THOMAS W. BENSON.

on to the Regular Spare Shoe, Carry
Shoe Along. This Shoe Should Be
ed With cing Holes As Shaown.
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Popular Astronomy

By ISABEL M. LEWIS, M. A.

HE earth is inconceivably old. The
most reliable method of determin-
ing its age—that of computing from
the present amount of radium and
lead in the older rocks the time
necessary for the disintegration of the
original uranium content of the rocks into
these elements—indicates that a period of
nearly two billion years has elapsed since
these rocks were formed. How long a time
the earth
was in ex-

surface
crust  we

of U. S. Naval Observatory

The Origin of the
Earth

The sun rotates upon its axis in the same
direction in which the planets rotate and
perform their revolutions and the orbits of
the planets are inclined at small angles to

the plane of the sun’s equator.

These facts are all significant and cannot
be overlooked in formulating a theory to
explain the origin of the planetary system
in general and of the earth in particular.
Presumably the planets and planetoids
formed at one time a part of a central body
which rotated on its axis in the direction
in which they now revolve about the sun.

When and by the operation of what force,
external or internal, they were separated
from this central body is the question.

THE LA PLACE “NEBULAR HYPOTHESIS"
THEORY.

In 1796 La Place advanced his celebrated
nebular hypothesis to explain the origin of
the solar system. It was received with
favor both by scientists and laymen and in
a short time was almost universally accepted
as closely approximating to the truth.

According to the nebular hypothesis the
solar nebula from which the planetary
system was formed, originally extended at
least as far as the orbit of Neptune and
-rotated slowly in the direction in which the
planets now revolve. As it lost heat by
radiation and contracted under the gravita-
tion of its parts its rate of rotation necessar-
ily increased. When the centrifugal force
at the equator equalled the central gravita-
tional force a ring was left behind by the
contracting rebula. Such a ring would not
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be absolutely uniform and would break at
some point and gather into a planetary
mass under the gravitation of its parts.
This planetary mass would abandon rings
in turn and these would break up to form
satellites. Successive rings were abandoned
at intervals by the solar nebula at the pres-
ent distances of the planets from the sun
in the manner described above until the
original solar nebula had contracted to its
Ppresentsize.
The rings
of Saturn
were sup-
posed to be
the single
example re-
maining of
this proc-
ess of
forming
planets and
satellites
from a con-
tracting
nebulous
mass.
The La
Placian
hypothesis
attempted
to explain
why all the
planets anc
their satel
lites revolwvy
in the sam«
direction ir
which th
sun turn:
on its axis
in  nearl
circula
orbits an:
nearly 1
the sam
plane. A
the time i
was ad
vanced
appeared t
in accor
with all tk
facts the
know
regarding the solar system.
he planetoids with their interlacing an
in some instances highly inclined an
elliptical orbits were then undiscovere:
It would have been impossible for them 1
have been formed by the abandonment
successive rings.

The constitution of Saturn's w
unknown at this time; also the fact that t!|
moonlets of the inner ring revolve abo
Saturn in ha!f the time required for t!
planet to turn on its axis—another impos:
bility under the nebular hypothesis.

The satellites of Mars were not discover
until many years later, as well as the retsx
grading satellites of Jupiter and Satur
all presenting difficulties in the way
accepting the nebular hypothesis witha
radical changes. Attempts, mostly wu
successful, have been made from time
time te make these exceptional cases fat
with the requirements of the nebu
hy_Fothesis.

he theory of the origin of the su
heat through contraction advanced
Helmholtz, appeared to give consideral
support to the theory of Place but 1
mathematicians got to work and show
that the amount of heat that would
furnished by the contraction of the sun fr
beyond the orbit of Neptune to its presd
dimensions would be sufficient to sup;
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heat to the earth at the present rate for
only twenty-five million years, a period
far too brief, the geologists and biologists
found, to cover all the vast cyclical changes
that are known to have taken place upon
the surface of this planet since its surface
crust was formed. Evidently gravitational
contraction is by no means the only or
even the chief source of the solar energy.

The mathematicians, moreover, did some
more figuring and showed that under the
suppositions of the nebular hypothesis the
hypothetical solar nebula, at the time it
extended beyond the orbit of Neptune,
must have had a moment of momentum
two hundred times as great as that of the
present system, though owing to the princi-
ple of the conservation of moment of
momentum the two should be equal.

They also showed, indisputably, that it
would have been impossible for successive
rings to have been abandoned at certain
definite intervals by a contracting nebula
and granted that if a ring could have been
abandoned it would have been impossible
for it to condense into a planet, since tidal
forces due to the sun would o set the gravita-
tion of its parts. .

When La Place advanced his famous
theory it was, “with that distrust which
everything ought to inspire that is not a
result of observation er of calculation.”

Were La Place living
today he would be,
we believe, the first
to abandon a theory
that is now known to
be .in accord neither
with observation nor
calculation.

Being deprived of a
theory that has served

- to explain the out-
standing features of
the solar system more
or less adequately for
one hundred and
twenty-five years, as-
tronomers are seeking
in the light of recent
observations and dis-
coveries to formulate a
‘satisfactory theory of
‘the origin of the solar
system. -

e "THEORY

In the planetesimal
‘theory of Chamberlin
and Moulton and the
-recently suggested the-
~ory of the well-known
"English mathematician
Jeans, a second sun
passing close to our own
sun is assumed to have
been the cause of the
origin of the planetary
system.

" The effect of the -
close approach of such
a sun would be the
ejection of a stream of
matter from our sun °
as ‘we may term it, in
the direction of the
passing body and also
in a diametrically
opposite direction, ac-
cording to the planetes-
smal theory (see Fig. 1.)
This ejection would be
continuous as long as
the stars remained near
one another, the height
attained by the ejected
stream decreasing as
“the passing star reced-
ed. The result would

- be the formation of a
- spiral nebula in which
the motion of the
ejected particles, —
planetesimals — would
be across the spiral

This Illustration Shows Vividl

arms, towardandaway from the passing star.
After the sun had receded so far as to have
no further effect upon these ejected particles
they would revolve about the sun in more or
iess elliptical orbits which would gradually
be reduced to nearly circular forms by
repeated collisions between planetesimals.
Larger nuclei would be formed and these
would gradually sweep up smaller fragments
and become the planets of the present
system. Smaller nuclei in the vicinity of
larger ones would become their satellites
and in the course of many millions of years
all of the larger fragments would be swept
up by the planetary nuclei and their satel-
lites—leaving only the asteriods, comets
and meteors as survivors of the original
spiral system.

It must be borne in mind that a spiral
nebula formed by the close approach of two
suns would resemble in form only the great
spiral nebulae that are known to exist by
hundreds of thousands in the heavens.
These are far too extensive to form anything
so small as a single solar system but would
condense into systems composed of many
suns,—either galaxies or star clusters.

Jean's suggested theory of the origin of
the planetary system differs in its details
from the above, though a passing sun is as-
sumed to be the disturbing force that causes

theejection of a streamof matter which con- -

www americanradiohistorv com

How a Planet Such as Our Earth Might Have Been
Formed, Under La Place's Theory from the Whirlings of Planetesimal Particles.
The Ring_ of Particles Acted Upon by the Gravitational Pull of Each Individual
Particle, Gradually Contracts Until the Ring Itself Becomes of Smaller Diameter and
More Dense, Breaking and Culminatiag Into a Semi-Dense EII

ipsoid and Finally
Into an Approximate Sphere Res f

bling the Present Form o

AN

~
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denses to form the planets and their satel-
lites. The origin of the inner planets is
left greatly in doubt, however, and it is
stated that the system which interests us
chiefly—the earth-moon system, is the one
about which it is most difficult to arrive at
any definite conclusion. Our own sun, it
is assumed, was dark and cold, of low den-
sity and with a diameter about equal to
that of Neptune's orbit at the time of the
catastrophe which is placed at some 300,-
000,000 years ago. In Jean's words,
oL The time for arrivinz at con-
clusions in cosmogony has not yet come—
(and it must be left)—to future investiga-
tors armed with more mathematical and
observational knowledge than we at present
possess to pronounce a final decision.”

However, since La Place advanced his
celebrated nebular hypothesis, great ad-
vances in astronomy have been made, and
man is in a better position to theorize on
this fascinating Jxoblem today than he
was one hundred and twenty-five years
ago.

All such theories must necessarily be
regarded as working hypotheses only, to
be discarded or modified as our knowledge
and understanding of the laws of the uni-
verse incrcase. No theory can ever be
regarded as final or perfect.

he discovery of radio-activity furnishes
us with new material
for new theories. The
sun and the planets
may be and probably
are far older than we
ever dreamed was pos-
sible. It is no longer
necessary or reasonable
to assume that a
greatly extended solar
nebula once existed
and supplied the plan-
ets with heat through
gravitational contrac-
tion or to place a time
limit uzon the period
required for the forma-
tion of the planets and
their satellites, that
is not in accord with
the requirements of
other sciences.

We also know today
that there exists within
the sun powerful re-
pulsive forces,” which
even under present
conditions eject gase-
ous matter to heights
of five hundred thou-
sand miles or more
with a velocity of over
two hundred miles per
second. Small changes
in the velocity of ejec-
tionproduce great dif-
ferencesin the height of
the ejected columns.

Withaninitial veloc-
ity of three hundred
and eighty miles per
second, matter would
be thrown from the
solarsurface toa height
of fifty million miles.
Were the velocity of
ejection three hundred
and eighty-three miles
per second the height
of the column would
be five hundred million
miles, while a further
.ncrease in the initial
velocity would send
matter away from the
sun never to return.

Novas,or temporary
stars are not considered
such rare phenomena
today, as they .were
even twenty or thirty
years ago. By the aid

Our Earth. (Con. on page 1326)
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Movies Shown on Moving Train

A Storage Battery Flashlight

A new so-called torch accumulator which
has recently been placed on the English
market promises to take the place of the
dry-cell type flashlight battery. It is made
to fit the standard two and three cell cases,
is equally as light -as—theve fillers, and has
the distinct advantage of allowing for a
complete recharge within from eight to ten
hours after a complete “run down.”

The photograph depicts this storage cell
in its compact closed position. Cut open
and dissected, it discloses great ingenu-
ity and cleverness. A grooved wooden
separator is filled with the red lead and
litharge compounds for the positive and
negative plates instead of the usual lead
grid; this makes for its extreme lightness.
Very little lead, except for the:.connections,
enters into the construction 6f the battery.

One cell is connected in series
with the other thru the inter-
cell separator.

When charging, a very small
amount of sulfuric acid elec-
trolyte is poured into each end
of the battery, it is then con-
nected to the charging circuit
with the necessary resistance in
series, for about eight hours.
Upon removal, the acid is
poured out if there should be
any in the case or container,
and the battery closed up and
wiped dry.

This battery does not cor-
rode the case because it is ab-
solutely tight and acid proof.
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A few weeks ago, the passengers aboard
a southern railway train were pleasantly
surprised when a phonograph was started
a screen rolled down and a movie show
given.

Movie shows on trains running at a speed
of 60 miles an hour, are quite a novelty,
and an innovation which will add greatly
to the comfort and amusement of the pas-
sengers. In conjunction with the photo-
play given, a phonograph furnisht the
music ; and every hour, the performance of
the show was repeated.

Moving Pictures ‘‘en route” While Speeding

Along on a Moving Train Is One of the Latest

Novelties and Pleasures Provided for Railroad

Travelers. This Train Is the New Orieans Lin-

ited, and Music for the Show Is Provided by
Phonograph.

The pictures were made possible by the
utilization of a specially designed genera-
tor, and in the opinion of the persons pres-
ent, the show was an entire success.

Those witnessing the demonstration o
the southern railway train were greatl,
pleased with the show, and exprest a fer-
vent desire for the universal adaptation o!
this splendid idea, especially on long trips

Many railway officials are now contem
plating the installation of apparatus fo
furnishing movies en route.

MaKing Your Own
Records

The new phonograph disc type reco:
here illustrated, is the inventionm of
C. E. Sanders, and consists of & reco
and reproducer operating on a wax
which is placed on any standard ph
graph. The recording and réprodueing
ments are_fed across the disc by a
arm traveling in a metal spiral lying ir
center of the disc.

New Disc Phon h Attachment Enabli
One to Record and ;tcproduco Their Owt‘:n |
——

Mr. Sanders has 'succeeded in prod:
a fluid cleaner, or erasing compound, v
softens the surface of the' wax and sm
it so that it may be used over and
again from fifty to one hundred times
out the usual shaving operation. The r
on the wax is of the hill and dale vz
one hundred lines to the inch and rur
about two and one-half ‘minutes. Th,
ural timbre of a voice is perfectly ret
it is said. The records can be played
fifty times from the wax, or they c
made permanent by sendingithem to
quarters for a_small charge to be
with copper, nickeled and stampt in
ventional stock.
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How Rocks Grow
By WILLIAM M. BUTTERFIELD

carbonate or limestone, and this calcium
with sulfur and oxygen forms calcium
sulfate—gypsum.

ranean temperi;ures are subject to change;
uneven expansion and contraction in the

explosives was shown in various rock mass, or chemical actions may also

ECENTLY 2 motion picture of a
R mountain being blown apart by

amatennnlitan theatere nrnhahle

affert them. Thus mountains mav be re-

Heat, such as is now exhibited by vol-

Level Btrata 0Of XOCK ‘F0e penaing ana Leror- ine arosion ang Up- Man's Mining Opera- Minin Animsl Rock
Undisturbed by Any mation of Originally heaval of Rocks Form- tions, Where He ’gr- (Conl‘ Rock) that Forms
. As the 8trata Parallel Strata. Here . ing Mountains and Mak- forms the Functions of Nearly all of the Island

are ed to Have We 8ee the Normally ing the S8trata Totall the Mole, Working of Bermuda. 8Some Rock
Beea ited from vel Strata Thrown Irregular. Here Vol- Formerly Almost in Can be Easily Worked
Suspension in_  Water, Out of Line and Up- canic and Ignmeous Ac- Darkness, Altho at Pres- Without Using High Ex-
are Normally heaved and Deprest by tion Ma; me into ent the Electric Light losives, But  Other

Level Various Causes. - Ph‘ wi Accompany- Has Enabled the ine ocks. Again, 8Such as
g Metamorphosis. to be Brilliantly Lighted. Granite, e Extremely

which were created in their present shape
at the birth of our globe, a very natural
notion that is persistent and not easy to
correct. :

Rocks have changed in past ages, and
have been disintegrated in a slower, less
spectacular manner than was shown in the
moving-picture display. Rock changes are
so slow, in fact, that successive races of
men often live their brief lives amid rocks,
which as far as tradition and ordinary
surface observation go, have
changed their contours.

The “destruction” of rock, as the break-
ing process shown at the movies, m:({
under the usual understanding be called,
—nevertheless is an essential part of the
history of many of the common rocks.
All rocks exposed to the atmosphere, to
common water, to snow, ice, g'acial action
and the heat of the sun, and of subter-

never

tent, first as a loose soil of various de-
grees of fineness from boulders to the
finest silt,—the mineral constituents of
such soil 1s supplemented by vegetable and
animal life and detritus. In course of
time, other deposits are laid down at the
bottom of the valleys, lakes and bays, one
degosit on top of the other in layers of
different kinds. These deposits may then
be converted by cosmic force and cosmic
time—lapse into rock strata, which often
vary largely in compasition. :

Rocks are composed of various con-
stituents that are practically indestructible,
but which admit of many combinations
and changes, the most important of their
constituents are: oxygen, silicon, alumi-
num, magnesium, calcium. potassium,
sodium, iron, carbon, sulfur and hydrogen.
Oxygen in combination with the metal
calcium and with carbon forms calcium

1297

X . Hard to Quarry.

unconsciously by the members of the
other great kingdoms (animal and vege-
table), mankind in this instance included.

Man tears the solid hills apart for
building materials or minerals, he levels
them to perform engineering feats, to con-
struct water-ways, dams, traction lines,
or for various other purposes. Over the
entire habitable globe farmers spread on
the soil some prepared constituent of rock
as fertilizer, and dig up and level the soil
in such a state, that water and air can
more readily combine these fertilizing ele-
ments with the so-called unfertile ones.

So everywhere animals and plants are
performing some such work, all of it
essentially a part of rock transformation.

Lime in solution in oceans, rivers, lakes
and drinking waters is made by animals
into shells, corals or bones.

A e Al FaAcHOT™STONY COmM=——
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The Love Machine

By CHARLES S. WOLFE

ENNIMORE ript out a sugprised

oath, and hurled the morning

paper to the floor with such

vehemence that the sad faced man

who stood patiently behipd his
chair involuntarily bounded backward a
foot or two. Such outbreaks .on his
master’s part were unusual.

Muttering unintelligibly, Fennimore
addrest himself to his coffee and rolls
vigorously. This farce lasted only a
few minutes, however, for the young
man was past the eating stage. In spite

“¢ .....and If You Were a Hundred
Prof. Parsoms

snapt oa a Switch and Orinned At the Disheartened Millionaire.
‘You Have Fallen Into the

Circumstances and Mutual Attraction,’

turn they took. was head over heels

in love. Very unfortunately, the obh-
ject of his affections could not, by any
stretch of the imagination, be said to
be in the same condition.

Fennimore, paper in hand, rose slowly
to his feet, leaving his neglected break-
fast to the care of the servant. -

“His personal services, eh?” he mut-
tered, “Well, we'll see what they amount
to.” - . ]

So it was that a half hour later, while
his chauffeur loafed in the car outside,
Fennimore sat in conversation with

‘You

8sid Pref. Parsons.

Just enough to keep me hanging around
the stage door like the rest of the fools
in, this town,” he flung out bitterly,
“I'd give a million dollars to see om¢
symptom of real affection in her whok

Parson looked pleased. “Oh, wy
won’t be that steep,” he said, assuring!
“Ten thousand will see you out easily.

If looks could kill, Parson’s hour h
struck then and there. “You're damn
mercenary about it,” snarled Fennimor
;‘That detail could have waited °*
ater.” . -

€ 1921 by Science and Invensics

Ti{mes Better Looking Than You Are, I Would Not Masry You If You Were the Last Mas on Earth.
Young. People Think That Love Is a Questiom of G

Common of Mistaking the Effect

Looks,
the Cause. No two People Will Be Attracted to Each Other to Any Degree,—Far From Sufficient to Love,~If Their Natures Are Not Tuw

of himself he soon gave over, reluctantly
picking up the paper and turning again

to the advertisement that had en-
gendered the outburst.
He found the “Personal” colymn

again, and located the offending ad. He
read and re-read it, carefully, moodily.

“] offer my personal services to any
person who finds his or her love un-
requited. Success of your suit is cer-
tain if I handle it. George Parsons,
1938 M—— Street.”

The words stared mockingl; up at him
from the printed sheet. or be it
known that Fennimore, scion of wealth,
accustomed to having his desires
speedily realized, no matter what bizarre

ly for the Occurrence of the Phenomenon’....

George Parsons in the M street house.
Parsons, a jovial faced, middle aged
man of short stature, honestly privi-
leged to prefix his name with “Profes-
sor” and suffixt with Heaven knows
how many formidable combinations of
letters, leaned back in his chair and re-
garded his fidgetting visitor genially.

“So you are in love?” he mused.
Fennimore glared without replying, a
fact which disturbed the placid pro-
fessor not a jot.

“Does the lady give l.ylon no_encour-
agement whatsoever? ave you made
no _progress at all on your own hook?”

Fennimore's fists clenched and wun-
clenched in the violence of his rage.

1300

»”

“Just enough td keep me coming t!
with the supper parties after the she

Parsons was quite unmoved. *“It
best that we understand this part of
matter right from the start,” he
murred, irmly, “I'm a scientist, yot
man, but I am not wedded to
studies. The Almighty Dollar is no
volting spectacle to me.”

“And what do you propose to do
earn this sum?” challenged Fennim«
sulkily.

“] propose to make this——er—
actress of yours the most docile, ob«
ent, adorable and loving young br
that you ever laid eyes on.

(Centinued on pege 1357)
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*“Scientific Progress in the Last Century.
Before the American Academy of Science, September, 1999.”

Gentlemen of the Academy:

T the close of this twentieth
century we look back. upon a
more brilliant array of scientific
achievements than man has ever
been privileged to see, or
imagine. within the last few decades our
earth has entered upon an era that
surpasses the greatest expectations of

the nineteenth century philosophers.
Civilization has advanced at a rate com-
parable to a geometric progression, and
today we are living in the Golden Age
of Science. In looking back upon this
ceritury, we should review some of the
most significant achievements of the
past, and note their bearing upon prog-
ress and their relevance to the science
of today.

The dawn of modern science oc-
curred in 1898, when the discovery of
radium and its radioactive properties
was made by the Curie's. The impor-
tance of this discovery can never be too
greatly emphasized, for it marks tie
actual conception and birth of the prin-
ciples upon which today’s science is
founded. The untiring investigations
of those great pioneers of modern sci-

By FRANKLIN RUTH

“ence, Rutherford and Soddy, in the
field of radioactivity, soon caused them
to announce the hypotheses of atomic
disintegration and evolution of the e.e-
ments. Altho these theories were at
first discredited and regarded in the
same light as Perpetual Motion, the
undeniable existence of enormous reser-
voirs of energy in the minute atom, as
evidenced by radium, soon attracted the

attention not only of scientific circles,
but of the whole world. Discovery fol-
lowed discovery. Research became busy
with the momentous question whether
artificial means could accelerate or re-
tard the processes of spontaneous dis-
integration. Civilized nations became
excited and expectant.' Vivid fiction, ex-
ploiting the imaginary results of the
discovery of atomic disintegration, was
widely read, and increased the credulity
of the people.

It was at ab.ut this period that the
Great War occurred. Altho this world
disaster took a great toll of life, it
proved to be an impetus to scientific
advancement. At the close of the War
the United States found itself the credi-
tor of almost the entire European con-
tinent, whose nations were on the verge

1302
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“In 1999”

Presidential Address

of bankruptcy and revolution. Unrest
was wideorread.. Crises between labor
and capital were imminent. Numerous
strikes occurred, and Bolshevik upris-
ings in Russia threatened to undermine
all governmental control and order. The
air seemed charged with something that
stified all thoughts of resuming pre-

war existence. Over all hung uncon-
scious, vague dread, gfupe: in its
B~
%
-
[ Y
L]
[}
[

entirety by only a few minds of sci-
entific preeminence. Prophets and re-
ligious fanatics preached the end of the
world and the arrival of the Millennium.
The world was ripe for some cataclysm
that would overwhelm civilization and
possibly sweep all life from the planet.

Suddenly, in 1924, occurred the first
phenomenon of a series, which created
fhysical disturbances sufficiently power-
ul to attract general attention. Scien-
tific investigators, however, with the aild
of their delicate instruments, had de-
tected weaker but similar disturbances
revious periodic intervals. The
world waited anxiously for words that
might come from scientific men, identi-
fying the cause of the mysterious
phenomena. Scientists knew that the

(Continued on pogs 1361)
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Recent Work of the Bureau
of Standards

haps do not realize the fact, yet

every time we purchase a pound

of butter or a sirloin steak at the
grocers or butchers, these food products
are weighed out on a scale, which has
been checked with the standards provided
by the National Bureau of Standards
Laboratories located at Washington,
D .

LTHO you and I, as citizens of a
: great and progressive nation, per-

. C.

One of the accompanying photographs
‘'shows a most interesting sight,—that of
a railroad track scale testing car built
and calibrated by the Bureau of Stand-
ards scientists. This car is fitted with
weights of 10,000 pounds or 5 tons each;
it is sent about the.country to test the
railroad ‘track scales and it also serves
to set the standard by which the test cars
of the 'various railroad companies are
evaluated.

Altho we are prone to think that the
average weighing scale is accurate in the
majority of cases, it has sometimes been
found that as high as 50 per cent. of the
larger scales inspected have been quite
incorrect,—due simply to the fact that no
proper facilities had been available here-
tofore for testing the scales.

Another photograph shows one of the
thousands of activities carried on at the
laboratories of the Bureau of Standards,
—that of testing the wearing quality of
sole leather. In the machine here illus-
trated, pieces of leather are placed on a
wheel which turns on an emery disc car-
rying the weight of an average man.
After carrying on this test for a definite
period of time, a careful record of which
is kept of course by the engineer in
charge of the work, the exact wearing
quality of the leather by this simple test
can be determined with exactitude.

TESTING WATER METERS WITH MINIA-
TURE ELECTRI(':TAT‘?KO-LLE‘I CAR AND

One of the accompanying photographs
shows the long tank of water used in
making accurate standardization tests on
water meters,—not the ordinary variety
used for integrating the number of cubic
feet or gallons of water passing thru your
kitchen and bathroom spigots,—but for
accurately testing the large motors em-
ployed to determine the force and quan-
tity of water used to operate mills and
factories. In this case, instead of having
the water flow thru a pipe or channel and
also thru the meter in order to make the
necessary test on it, the water simply re-
mains stationary in the tank shown, while
the meter under test is secured on an
arm projecting down into the water,
which arm is securely fastened to the
small electrically controlled car, shown.
Many of us probably envy the man who
makes these tests, for most of us in our
maturity, still manifest, secretly, a great
deal of the juvenile love of the trolley
motorman’s job. .

By means of the electric controller box
on the trolley car, the meter can be
moved at any definite speed desired, thru
the still water and the readings of the
meter being tested are accurately checked
with those indicated by the standard
meter. The standard meter used for
checking such measurements in any case,
is of course calibrated previously by some
other means than the one usually em-
ployed in checking up the meters sent in
by patrons of the Burcau. In the case of

water meters, this is often done by weigh-
ing and measuring the amount of water
passing thru the meter in a given time.
Another one of this interesting
Bureau's tests is illustrated in the photo
showing one of the engineers making
researches into the heat liberated by
different types and makes of electric
light bulbs. Contrary to popular opinion,
the services of the Bureau of Standards
are intended not only for governmental
work, but it is maintained and stands
ready to make any test, within its

A Few *“May”’
Articles

Salvaging Ships in 24 Hours with
the Delido Salvaging Apparatus.

How the Size of Betelgeuse Was
Mecasured by the Interference of
Light Waves—By Prof. T. O’Conor
Sloane, Ph.D. LLD. Popularly ex-
plained with diagrams and photos of
the actual apparatus.

What a Drop of Water Looks Like
—With startling microphotographs
showing some of the strange organ-
isms existing in an ordinary drop of
waler.

What Causes Insects to Fly To-
wards a Light? With photographs.
An exceptionally interesting article
giving the latest discoveries of science
concerning this phenomenon. By Dr.
E. Bade.

How Radium is Used to Cure Can-
cer. Clearly illustrated with excep-
tional pictures. By Joseph H. Kraus.

Colloidal Fuel—How the Very Es-
sence of Coal can be Extracted and
Piped for Hundred of Miles. Inter-
estingly exploined in picture and
story.

Dr. Pringle discusses Ether, the
Sun and the Earth. A brilliant yet
popularly written scientific discourse
which everyone can enjoy. Related
by our learned friend—John De Quer.

Chinese Pigeon W histles—With
Actual photos. .

Instruments that Measure the Stars
—llustrated. oo -

Optical Lenses Colored-by Electric-

ity. By Harry Rosenthal, Cons.
Engineer. o
Simple Substitute for ‘the : Photo-

stat—Explaining how to' copy pic-
tures and text from books, magazines,
etc., directly without a camera or
ot?’cr apparatus. By D. P. W. Maun-
sell.

Monsters of Long Ago—Wonder-
fully Illustrated. By Dr. E. Bade.

functions, for private citizens, companies
or corporations, at a reasonable charge.

It is a mark of distinction and of the
highest order for any new invention or
device, to have bona fide tests made in
the Bureau of Standards’ laboratories.
GIANT TESTING MACHINE MEASURES

POWER TO CRUSH AN EGG.

One of the accompanying photos
shows a giant testing machine operating
with screw-shafts, and which machine
can register with equal accuracy, the
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power necessary to crush an egg shell,
or that required to break down the
strongest steel sky-scraper girder. The
machine here illustrated is suitable for
testing any piece of steel, iron or other
metal from a few inches in length up
to 30 feet. . It can exert a pulling
strength up to 1,150,000 pounds and a
crushing power of 2,300,000 pounds. The
great screw-shafts are. 40 feet long and
‘one foot in diamieter. Instead’of water
being used in the cylinders to furnish
the necessary hydraulic power, oil is
utilized.

Several of these machines are in use

3 by the Bureau of Standards, for testing
.steel beams and other structural mem-
bers. In the Pittsburgh branch of the
Bureau of Standards’ Laboratories, one
of the most powerful testing machines,
if not the most powerful in the world,
has been installed; this is the great

. 10,000,000 pound Olsen testing machine.
These machines are used in a series
of investigations jointly conducted by
the Bureau of Standards and the Ameri-
can Society of Civil Engineers for the
purpose of quickly calibrating and
checking the formulae for computing
the strength of steel columns, beams and
othe; members upon which formulas the
efficiency and safety of our present day
offices and industrial buildings depend.

The huge Olsen testing machine
stands four stories high and somewhat
yesembleg the horizontal type of test-
ing machihe shown in the accompanying
photo if the latter were changed to the
vertical position. It is often used for
determining the crushing or compres-
sive strength of such materials as a sec-
tion of a brick or concrete wall, etc. It
is capable of exerting a pressure as high
as 10,000,000 pounds or 5,000 tons,—
sufficient to break the steel propeller
shaft of the greatest war vessel afloat.

A specimen brick pier made up for
test to ascertain the qualities of a par-
ticular brick, measured 16 feet high by
48 inches square. Some idea of the
tremendous crushing power of this ma-
chine can be gained by imagining what
force must be exerted to cause this solid
brick column 4 feet square and 16 feet
high to crumble.

SPECIAL EQUIPMENT FOR PREPARING
PURE IRON ALLOYS.

The preparation of pure iron alloys
calls for special laboratory equipment,
which demand has been met by the Na-
tional Bureau of Standards, where elec-
trolytic iron 99.97 per cent. pure is ob-
tained. The illustration shows the ap-
paratus in use, consisting of two elec-
trical vacuum furnaces, together with
transformers and switch boards for the
electrical control. On the table, included
in the photograph, are special crucibles,
finished ingots, together with rolled
bars from these ingots, and tensile test
specimens.

By way of insuring a reliable founda-
tion for the scientific study of the effects
of the small portions of impurities
always present in iron and steel it i3
essential to have accurate knowledge
of the properties of really pure iron and
alloys of pure iron with known amounts
of single impurities, intentionally added.
Such iron, in the absence of impurities,
is being obtained by the Bureau of
Standards. It is melted in a vacuum to

(Continued on page 1326.)
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Home Electrics

By G. L. HOADLEY, M. E.

putting the lights out at the worst
possible time; for instance, when
the housewife is nicely started on
the big family wash with the electric
washer, putting it out of commission
Exasperating, isn’t it? The head of the
house is away at work too, else he could

ﬂb tiorA°

I T usually happens that the fuse blows,

When the Fuse
Burns Out

foolishly using pennies, a nail or wire,
etc., to replace blown fuses courts fire dis-
aster, besides trouble with the Power
Company if their
transformer or
expensive appar-
atus is burnt out

as a result.

Sﬂm"g 1t fuses
/e

Tt 8

Fig. 1 shows
the ordinary 6
to 10 ampere
plug fuse used

9

[ e e

How the Fuse

B rranstarmer
sec mons

H

Blocks and Electric
Light Meters Are
Often Arranged In

0
©
(3

| |
»riot s

an Apartment
House In the Large
Cities, Where Two

to Three Circuits

for Each Family

Are Brought Down
to the Cabinet Box.
In Trying to Lo-
cate a Blown Fuse
In Such_ an _In-
stallation It Is First
Necessary to
termine . Which
Fuses Control the

Circuit Leading to

Your Apartment, or
Else You Will
Have to Test Out
Each Circuit in the
Cabinet, Either by
Examining the Fuses

]
ITH

or by Testing with

a lamp. Once You

Have Located a

Seter Tiriing amnecians oy
230v. 3mye XC servee

Fi2.6

worry about it. The Electric Power Co.,
will send a troubleman out to make re-
pairs—and charge you for his time and
three or four fuses, when only one was
needed. You will need to wait anywhere
from one to two hours for him to arrive
and that will delay your washing so you
can’t get started again till after lunch.
1f you only knew how to locate the blown
fuse and put in a new one, you could
get the washer going again in five minutes
and have the wash finished by 12 o’clock.
Why not learn how? The thing is ve
simple and if directions are followed,
you can’t possibly receive a shock.
First, let us consider the purpose of
the fuse. Why must fuses be put in the
circuit? They are a nuisance when the
fuse blows we all agree, but suppose your
washer had not been protected by fuses.
You get something caught in the ringer
that stalls the motor. It is not built to
withstand so heavy an overload—for
more than a few seconds before it burns
out. A new motor costs $25 or $30.
Repairing the motor may cost $15 or
$20. A new fuse costs 8 to 10 cents.
For the protection of your motor then,
you need fuses from the standpoint of
cost. Fire risk is much greater also
without fuse protection. Any person

Blown Fuse It Is
the Safest Plan to

Open the Main
Switch When Re-
s lacing the Fuse or
es.
.
Aer iy ameckns /- on lighting  cir-
wsv. D swire serviceé  cuits. It con-

sists of an alloy

of lead and zinc

principally, in the form of a wire or
ribbon. In all cases it is enclosed com-
pletely in order that the heated metal
will not be thrown onto material that
will easily catch fire when the fuse blows.
Do not replace that 6-ampere fuse with
a 20-ampere fuse for house lighting cir-
cuits, because that means NO FUSE
protection for any motors, lamps or other
things on the circuit which take less than

20 amperes, and you will run the risk -

of burning out your motors, etc. Fur-
thermore, No. 14 S. gage wire,
which is ordinarily used for wiring

houses, will only carry safely 15 amperes;
if a heavier current is carried contin-
uously, the wire overheats and the insu-
lation is gradually destroyed causing
trouble later or else fire results.

When a fuse blows it is generally
caused by too hig a load. It might, of
course, be a short-circuit or ground; but
in the majority of cases it is due to either
a sudden heavy overload or else a steady
heavier load than the fusesare intended to
carry. This causes them to iradually heat
up and melt. Getting something stuck in
the ringer is an example of a sudden
heavy overload; while operating the
washer, the vacuum sweeper, the coffee
percolator, and the toaster or some sim-
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ilar combination ALL at one time off
of one circuit, is an example of a steady
overload that will melt an ordinary 6
ampere fuse shortly.

Generally, an ordinary house will have
at least two branch circuits and quite
often more. Sixteen lights is all that is
supposed to be put on one branch circuit

ig. 2 shows an ordinary single branch
fuse cut-out block with switch suitable
for one two-wire circuit. Fig. 3 shows
a double-branch fuse cut-out block used
for two two-wire circuits. Fig 4 shows a
fuse cut-out block for two two-wire cir-
cuits with 3-wire service. Fig. 5 illus-
trates a typical two-wire installation with
a double branch fuse cut-out block for
two separate house circuits.

The cabinet-box is usually located in
the basement and has a switch inside a3
shown. After opening the self-closing
hinged door of the cabinet-box, pull this
switch open the first thing, then replace
both fuses of one circuit at A, with new
fuses, and close the switch. If this doe:
not remedy the trouble, OPEN the switct
and replace fuses in B with new ones
Then close the switch. If the trouble wa:
merely an overload, following these sim
ple directions will restore service as :
rule. Once in a hundred times the servic
fuses C are blown. You can easily ob
serve whether or not this is the casc
There is absolutely no danger of you
receiving a shock if you OPEN th
switch before replacing the fuse. D
not attempt to replace the service fuse
C, if they are blown, unless either yo
or the man of the house knows consid
erable about electricity, as those contact
are alive and dangerous. Better call u
the power company and have them re
place them.

In large cities, the procedure for fl:
buildings where two or three circuits f¢
each family are brought down to tt
cabinet-box, shown in Fig. 6, is slight
different. It now becomes necessary
either first determine which cut-outs co
trol the circuits leading to your ov
particular flat or else test out ea

circuit in the cabinet-box. The fu
way i3 safer to follow for o
unfamiliar  with electricity. Adog

ing this plan then make it the first du
(Continued on page 1346)

Several Styles of Fuse Blocks Are Shown
the Illustration Above, as Well as a Ty
Testing Socket and Lamp.
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Home Mechanics

Conducted by WILLIAM M. BUTTERFIELD

HOME-MADE GAS SAVER.

HOME-MADE gas saver that has
the value of saving that household
necessity is shown in an accom-
panying illustration. It consists
of a sheet iron, box-like cover
that is made by the home mechanic to fit

This Home-Made Gas Conserver Is Constructed
from a Piece of Sheet Iron Cut and Bent to
the Shape Shown, or to Fit the Particular
Stove at Hand. The Heat Ordinarily Wasted

the Gas Flames Shooting Up AIll Around
the Tea Kettle or Other Vessel, for Example,
Are Caused to Heat the Sheet Iron Top in the
Manner Apparent—a Real Economical Idea!

closely over the top of any sized gas stove
or range. It has but one hole thru which
the heat from a single lighted burner may
come in direct contact with any cooking
utensil. The sides of the cover are held
by strap iron pieces, bent into the shapes
shown (3/16” x1” iron), and 3/16” bolts.
Theése retaining pieces also serve as sup-
ports for the cover, and its load of utensils
when in use, by resting as shown on the

Housewives Are Always Wishing for More
Shelves on. Which to Place Their Dishes and
Cooking Utensils, Especially in and About
the Kitchen (Which Is Not Always So Large
Nowadays). This Idea Provides Extra Shelf
Room Right on the Inside of the Closet Door,
Suitable for Dishes and Utensils.

top of the stove. The cover can be at-
tached or removed as quickly and as easily
as placing a kettle on the stove.

The idea is that with one burner lighted,
and a kettle over the hole above that
burner, heat is confined and distributed
over the area of the cover to such a de-
gree that other utensils are heated and
food cooked without any of the other
burners being used, and with no loss of
heat applied to the kettle over the lighted
burner. In this way one burner does the
work of the entire group of burners.

CABINET FOR KITCHEN DISH-CLOSET.

There is usually about nine inches of
waste space between the inside of a closet
door and the front edge of its shelves
which can be used to good advantage, in
these days of housing shortage. The sug-
gestion is for the dish closet in the
kitchen, and consists of a four-shelved
cabinet, with its supporting brackets made
useful by a connecting board with hooks
for hanging up pots or frying-pans. This
idea we imagine will meet with wide ap-
proval, for it has advantages which are
apparent to every orderly house wife, yet
for some reason such an arrangement has
never been utilized. As the cabinet is
swung more or less quickly on the moving
door it should be secured firmly thereto
with screws or nails.

LEATHER TOBACCO BOX.

Herewith is shown a leather covered
and metal trimmed tobacco box that the
home mechanic can make during his spare
moments. The design is of that flexible
kind provided to fit any special brand of
tobacco can which the maker is in the
habit of using, and consists of a wooden
frame, with wooden cover, upon which the
leather or leatherette is glued. No attempt
is made to bevel the corners of the box,
this part being nailed together as shown.
The top consists of two pieces of wood,
joined to form a lip and lid, and a brass
knob—screwed on when the leather is in
place. Brass oval frames, for the portraits
of favorite lady friends, are also nailed
over the leather in the places illustrated
on the sides of the box. Frames of this
sort are commonly sold for similar uses.
To prevent the tobacco can from shifting
about in the box a moulding is tacked to
the box bottom to fit the can and hold it
in place before putting in that part.

HOME-MADE STEAMER CHAIR.

One of the most comfortable lounging
chairs for out-of-door use is the old
home-made folding chair with foot rest,
constructed somewhat along the lines of
the steamer-chair. The canvas seat and
rest being in one piece, and suspended at

its ends, just fits somehow and makes the

chair cool and “comfy.” The cut here-
with shows a method of constructing a
chair of this sort. The lumber is 134" x
1” hardwood, say ash or oak, and should
be straight-grained and extra tough. As
small bolts as possible (14”) should be
used so as not to make the holes in the
wood so large as to weaken it. Iron gas
pipe, fitting the 14" bolts, is used to keep
the wood pieces spaced apart and in place
as shown. A stop for holding the back
in position is also made of wood and
screwed in the place illustrated. Heavy
canvas, such as is used for tents, is pro-
vided in the rough 21” x 90", when a 1”
hem is then formed on each side making
the piece 19” wide. This is looped, and
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fastened by stitching, so that when placed
over the pipe when the chair is put to-
gether the seat will hang about as shown
in drawing. The bolts may be slightly
riveted, once the chair is put together, to
prevent nuts from working loose. Di-
mensions of bolts, pipe and lumber are
given in the illustration.

When complete, this steamer chair can
be placed on the porch or in the shady
back yard. As no chair in the house
can compare with it when it comes to
comfort, this steamer chair may be de-
sired for parlor use; and to remove any
trace of its ‘““home-made” appearance,
besides adding greatly to its attractive-
ness, it would be advisable to have it
covered with flowered cretonne or other
material, so as to match the summer
coverings of the other furniture.

ey
sours {3 20 %8,
DR
CANVAS 90* X &1
3 peces 1% x %0
m{

2 e
R I L

23"

Now That Vacation Days Are Approaching,

This Home-Made Stenm{r Chair, P hich Is

Simplicity in_Itself, Will Appeal to Many.

Contrary to General Opinion, This Type of

Chair Is Much More Comfortable Than ight

Be Supposed. The Canvas Forms Itself to the
Contour of the Body Nicely.
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Practical Chemical Experiments
By PROF. FLOYD L. DARROW .

HERE is nothing that gives the

Amateur Chemist more genuine

satisfaction than to be able actu-

ally to make tests for chemical

substances. The whole subject of
Qualitative Analysis, one of the chief
branches of the science of chemistry, con-
sists in doing in a systematic way this
very thing. A little later I propose to
take up in this series of articles an ele-
mentary course in qualitative analysis, but
in the present number I shall deal only
with a number of isolated sets of chemical
tests which- are much used in particular
cases. ’

Flame Tests: There are a number of
the metals which give to the Bunsen flame
characteristic colors. In order to do this
some compound of the metallic element
must be present in the flame in the form
of incandescent vapor. The metal which
gives the most striking and persistent
color to the flame is sodium. It gives a
brilliant yellow and only the faintest trace
of the metal is necessary to color the
flame. Indeed with the aid of the spectro-
scope, a very delicate instrument for the
detection cf elements in the form of in-

SOME SIMPLE CHEMICAL TESTS

candescent vapor, so small a quantity as

one-hundred-thousandth of a grain of
sodium may be identified with perfect
certainty.

For use in making flame tests a mounted
platinum wire will be necessary. Of
course platinum is very expensive but the
cost of a:4-inch length of about No. 22
wireé will not be prohibitive. To mount
it fuse one end securely into the end of a
short length of small glass tubing. Clean
the wire by dipping it into a solution of
concentrated hydrochloric acid and then
heating to incandescence in the outer, or
oxidizing flame,. of the Bunsen burner.
Never place it in the inner, or reducing
flame, and always have a colorless flame,
i.e., a non-luminous flame. If not you
will injure the platinum.

Draw the clean platinum wire thru
your fingers and then place it in the flame.
Immediately you will notice the yellow
color of sodium, for this element in the
form of its compounds is everywhere
present, even on your hands, and, as al-
ready stated, the minutest quantities will
reveal themselves in the flame.

Now dip the wire into each of a number
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of solutions of sodium salts and in ea
case place the wire in the flame. In :
of them the brilliant yellow of sodium w
flash out and persist for several minut
Before using with any other salt solutic
the wire must be cleaned by dipping it ir
concentrated hydrochloric acid and 1
heating in the flame. Always repeat tl
operation until there is no color le
Figure 1 shows the proper position for t
wire in the flame.

Hold a short piece of glass tubing
the flame until it has softened. You w
note that the flame becomes yellow, sho
ing the presence of sodium, for sodium
always present in glass.

Obtain three small squares of cob:
blue glass and, having dipt the platin:
wire in the solution of some sodium s:
hold the three thicknesses of glass |
tween your eye and the sodium flar
You will observe, however, that the
low sodium flame is entirely cut off,
cause blue glass will not permit the p
sage of yellow light. This fact as
shall see is of fundamental importance
the detection of the potassium flame.

(Continued on page 1349)
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A Model Electric Railway De Luxe

P on the third floor of their home

in St. Paul. Allan and James E.

. Trask, youthful engineers. have
built a complete electric railroad,

perhaps the only one of its kind

in the entire country. Its miniature loco-
motive is modelled after the big electric
locomotive used in pulling the Chicago,
Milwaukee and St. Paul trains over the
Rocky Mountain division; the miniature
electric type embodies practically all the
features of its big prototype. In fact, the
builders of the model, with just the ordi-
nary tools and a few pictures of the big
locomotive, had to work out in miniature
problems similar to those which the Gen-

eral Electric engineers had to master in_

constructing the big engine.

By

In addition, their problem was compli-
cated to some extent by the very small-
ness of the model. For instance, a system
of remote control had to be developed.
A 300-watt generator set providés the
power from the lighting current.

Sitting at the control levers, the oper-
ator turns on the current. The locomotive
moves slowly and gradually out of the
yards, the speed accelerating as the lever
is moved up notch by notch, and the en-
gine disappears around a curve into the
next room, returning presently and coast-
ing slowly to a stop as the power is shut
off. Not a hand touches the engine in
starting or stopping.

Twenty feet away, in another room,
where it can’t be seen by the operator, the

Earl Christmas
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train may be speeding along. The oper-
ator changes the levers, and back the
train goes in the other direction, reversing
its course electrically without the touch
of a hand to the engine, so perfect has
the system of control been developed.

Allan, now 22 years old, designed the
miniature railroad and worked out the
electrical problems. James, aged 17
years, did the necessary machine work,
such as turning up the wheels and shaping
the truck frames, in the shop at the local
High School.

The engine is 38 inches long and weighs
48 pounds. It will exert a 10-pound pull
at the draw-bar, which is sufficient to pull
250 pounds of smooth running cars on a
level track. With a 100-pound train, it
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will run full speed, which is proportion-
ately 60 miles an hour.

The entire locomotive, except the mo-
tors and the gears, was built by the two
boys from raw stock. The 16 driver and 8
pilot wheels were turned from solid brass
castings. The wheels on one side of the
locomotive have fibre bushings between
the wheel and axle. As the current is car-

C. M. and St. P. Railroad has started ne-
gotiations ‘to borrow the miniature rail-
road for exhibition purposes, so much
have the officials been imprest with it.

In addition to the locomotive, these two
geniuses have built coal cars, box cars
and a caboose, all faithful reproductions
of the larger types. They have built a
track some fifty feet in length, tunneling

Science and Invention for April, 1921

one or more sets of resistance coils formed
of iron or German silver wire, the amourt
necessary being determined by expen
ment. The speed of the locomotive is-
creases as the controller handle is moved
to the extreme right or left position, de-
pending upon the direction in which the
train is moving. The current to the rails
is reversed by the simple switch arrange

One Method of Controlling Model Electric Trains Like That Shown On Page 1309, As Indicated in the Accompanying Diagram. The Necessa

Direct Current

Connected to 110 Volt D.C. Circuit or Else From a Small
and Reversing Switch Is Suggested, Which Resembles Quite Faithfully the Large Controllers Used On Electric Locomotives and Trains.

for Operating the Motors Driving the Engine Can Be

Taken Either From

D.C. Dynamo Direct-Connected to

Storage Batteries, From a Step-Down Rheost
a 110 Volt A.C. Motor. A Combination Rheost
T

Main “Trick” Embryo Electrical Engineers Would Be Interested in Probably, Is How the Locomotive Is Reversed While Running Along 1

Rails Without Having Recourse to

for &

ried by both rails of the track, the wheels
have to be insulated one from the other.

The truck frames were cut from pieces
of flat steel, drills being used to make the
latticed part.

There are two motors, geared to eight
drive wheels. The motors are wound for
twelve volts. “The drive wheels are worm
driven thru a reduction of eighteen to one.

Since it would not be practical to use
the current from storage batteries or to
use alternating current, the builders have
made a 300-watt motor generator set,
composed of a one-fourth horse-power in-
duction motor on the 110-volt lighting
circuit and a small 12-volt D. C. auto-
mobile generator.

The two motors are connected in parallel
to a relay reverser, which enables the loco-
motive to be reversed by changing the
polarity of the current. This device is a
combination of a permanent and an elec-
tro-magnet wound with fine wire, and
shunted across the circuit in the engine.
The movement of the electro-magnet
mechanism on changing the polarity of
the current throws a switch, which re-
verses the locomotive. (A polarized relay
is shown in the diagram appearing here-
with—Editor.)

An unusual feature is a two-pound fly-
wheel of solid brass mounted on the
motor shaft just above the truck frame.
By the use of the fly-wheel, the perform-
ance of the model is made strikingly
similar to that of its monster prototype.

The body of the engine is made of
heavy leaded iron such as used for auto-
mobile fenders. The bells were turned
from a brass bar, and the cowcatchers
were cast at a foundry from a pattern
made by the youthful builders.

Railroad engineers who have called at
the Trask home in St. Paul, to see the
model have marveled at the correctness
of the reproduction, and the ingenious
manner in which the control has been
adapted to the small locomotive. The

rip Switches Placed
Switch and Rheostat, Is by Means of a Polarized Relay
Polarized Bell Ringer Having a Permanent Ma
Employed for Operating the ‘“Current Reverse”
Is Based On the Fact That a Current Pu-iniz'l‘hru It in One Direction Will Not Move the Armature Away From the

Magnets in the Opposite Direction Will Produce a Polarity Opposite to the Norn

xample; While a Current Passing Thru the ela&
use the Armature to Fly Over to the Upper Contact.

Field of the Relay, and

On the T
or Similar Mechanism.
et Field, Is Illustrated Above—Also Its
witch Connected to the Field Windings of

A P

around thru the walls of three rooms and
one closet, which happened to get in the
way. Tunneling thru those walls almost
aroused serious displeasute on the part
of James E. Trask, Sr., but the desire of
the builders prevaited, and with such suc-
cess that Papa Trask was as much elated
as the youths themselves.

GARAGE TURN-TABLES AND
BURGLAR ALARMS.

E have under preparation an elaborate
Wanicle for the Constructor Department
in the May number which will appeal

to all of our readers who own and operate
bile, and that

an t every-
body today. The automobile is hardly a
luxury now,—it is dered a ity

and it is not by any means a cheap neces-
sity for most of us, so that we are always
on the gui vive as the French say, or on
watch for new ideas which will ilelp to
protect our automobile from theft. The
article on an electric turn-table for private

es also contains a lot of valuable in-
ormation on various forms of burglar
alarm circuits for garages, some of which
operate on current obtainable from the
lighting circuit, while others operate by
means of closed and in some cases open-
circuit batteries. Do not miss this valu-
able article in the next issue. Complete
details for building and installing these
various devices are given in detail.

HOW THE ELECTRIC LOCOMOTIVE IS
REVERSED AND CONTROLLED.

The diagram appended herewith shows
how the direct current supplied by the
twelve volt potential motor generator set
is reversed as well as varied in strength as
it is applied to the two insulated rails of
the track system. These rails may be
made of brass, iron or copper strip about
1/16” thick, 34” to 14" in width, fitted into
slots cut by means of a hack-saw into
fibre or wooden ties. The speed regulator
or rheostat can be arranged as shown, so
that when the handle is in the center or
zero position, no current is supplied to the
rails. When the handle is moved to right,
or left, current is fed to the rails thru
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olarized Relay,

rack. One Way in Which to Reverse the Engine From the Single Cont

, Which May Be Constructed From
Connections to Two Small Solenoid—Magn:
the Two Motors. The Action of the Polaria
Lower Conta

ment mounted on an msulated fibre bar
the base of the controller switch a
moved by it.

A polarized relay, which may be a hon
made one, constructed from a polariz
telephone ringer having about 50 to
ohms resistance is connected across 1
wheels of the train and on the locomoti
so as to receive current in one direct:
or the other according to the polarity
current supplied thru the speed cont
and reversing switch. If the armature
the polarized relay is set just past
center line, as shown in the detailed ¢
gram, then with the ‘current passing tl
the coils in one direction, it will prod
north and south polarity in the coils, :
if the polarities on the lower pole pi
agree, then the armature will remain
tracted as shown. Now if the curr
thru the rails is reversed, a south ¢
will be set up by the coil in the lower p«
piece, which will neutralize the magnet:
of this pole, and cause the upper p«
piece to attract the armature, thus forc
its platinum point against the upper c
tact screw, permitting current to [
thru the opposite solenoid A3, which
throw over the reversing switch ¢
nected to the field windings of the mot:
thus in turn causing the motors to rev«
their direction of rotation.

The solenoids actuating the pole-cha
ing switch for the field windings of
motors, may be small ones about 2"
length, and 1” in diameter, with 3§~
iron cores. It will be noted in the sch
shown herewith, and as the detailed dr
ing further elucidates, that when the
solenoid plunger is sucked all the way
the coils, it causes the light spring con
at the outer end to-be opened; thus a
the coil has done its work in shifting
pole-changing switch over to one sid¢
the other, as the case may be, the cur
thru the solenoid is cut off ; this elimin
any further waste of energy thru t
members.
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The Contact Theory of Electricity

HE contact theory of electricity is
one of the older theories, and states
that if two dissimilar conductors,
such as plates of copper and zinc
are brought in contact with one an-
other, a difference of potential will result,
one conductor showing a fraction of a volt
or even higher potential than the other.

Electtoscupe ouuwng rotcnua wuc w vouact of
Dissimilar Metals.

This is the simplest case. To make it more

.complicated, a chain or succession of vari-

ous conductors such as plates of different
metals, may be placed in series, in contact
with each other, so that each of the plates
will touch only its neighbor or neighbors.
If this is done, the potential difference be-
tween the terminal plates will be the same
as if they only were in the set and were in
contact, the others being eliminated.

An electroscope comprising a pair of
gold-leaf strips has a circular metallic plate
horizontally secured above it, in metallic
contact with the gold-leaf strips. A sec-
ond plate of metal with a glass handle
and with its lower surface thickly var-
nisht, when placed as shown on the lower
one, establishes a capacity, and the pair
form a condenser. The upper plate is
earthed, preferably by a metal conductor.
The lower one is toucht with one of the
constituent metals of a compound bar of
copper and zinc.

y the contact theory, each metal has its
own potential, and when one of them
touches the lower plate, it charges the con-
denser. This has practically no effect on
the gold-leaf, because of the large capacity
of the two discs, but if the upper plate
is removed, the capacity of the condenser
is reduced to almost zero, the potential rises
and the gold-leaf strips diverge.

Another demonstration of the principle
of the apparatus is based on a varfation on
the torsion electrometer. Referring to
the second illustration, C and Z, are two
plates, one (C) of copper, and the other

(Z) of zinc. Above them is suspended by
an insulating thread an index coated with
metal foil shaped as shown, one end flat
and expanded, the other end counter-
oised. The whole is enclosed in a glass

1l-jar. A movable brass rod passes thru
a hole in the bell-jar so that it can be
brought into contact with the index and
removed from contact, as desired. It 1s
caused to touch the index and by touching
the protruding portion of the rod with a
Leyden jar or other source of excitation, a
charge 1s imparted to the index. The rod
is then turned so as to be out of contact
with the index. If now, the copper and
zinc plates are brought into electrical con-
tact by connecting the ends of the wires
shown in the cut, each assumes a polarity
and the index is deflected.

As many readers interested in this ex-
periment have failed to obtain results, the
matter was referred to Dr. T. O’Conor
Sloane, and he explained that usually the
instruments employed were not sufficiently

Compound Bar for Showing Contact Action.

sensitive, as the contact electricity pro-
duced was mostly potential or voltage and
the current or amperage was of infinitesi-

mal value.

Apparatus for Producing Electric Potential Differ-
ence by Contact Action.

Carrying this idea still further, Lord
Kelvin constructed the apparatus shown in
the last illustration. A cylinder (Z), of
zinc contains a copper funnel. Below the
funnel is a cup of copper. The whole ap-
paratus stands on a glass insulating base,
and the copper cup is insulated from the
rest of the apparatus. On pouring copper
filings into the funnel, they stream down

Torsion Electroscope for Showing Contact Action.

into the cup below, and as zinc is in con-
tact with copper, they carry a charge so
that the insulated cup acquires a potential.

What has been described, is designed to
show the comtact potential of solid and
dry conductors. The experiments can be
developt to include liquid electrolytes—the
whole gist of the matter being purely
theoretical, to give a basis to establish the
rationale of the action of the galvanic cell.
There is nothing of practical value in it,
and it is not even certain that the potential
difference is due to the solid conductors
alone.

The following table gives the differences
of potential between some of the more
common metals and carbon.

Difference of Potential (Volts)

Zinc 0.210
Lead .
Tin - 0.069
i
Copper 0.238
Platinum 0.113
Carbon

If we add the six potentials together, the
result is the potential difference between
zinc, the first of the metals, and carbon
at the foot of the list. It is 1.089 volts. The
difference of potential between any two
metals is equal to the sum of the differences
of potentials between the intervening metals
in the contact series.

Mending CracKks in Glassware

VERY novel way of mending cracks

in glassware has been recently intro-

duced. By means of this plan it is
possible to make the articles just as they
were when they were new. The work is
very interesting and it is not at all difficult
to carry out.

For the purpose a small amount of so-
dium silicate or waterglass is needed. This
material can be secured from any chemist
and, as is well known, it is largely employed
in the preserving of eggs.

Where the cracked object is a decanter, a
bottle, or anything that has’ a stopper, or
can be provided with a cork, proceed in this
way: Take out the stopper and hold the
bottle in front of a stove until it is quite
warm. Then replace the stopper and, with-

out delay, get to work with the waterglass.
This is painted all along the crack with a
brush, care being taken to put it on rather
thickly. After a little while the air in the
bottle begins to cool down and then a very
singular thing happens. The pressure of
the atmosphere outside forces the water
glass into the crack and the ugly line dis-
appears as if by magic. Leave the bottle
for a few hours so that the waterglass
may set hard and then wipe away any sur-
plus where the crack has been with a sponge
and very hot water. The bottle will then
be just as good as ever it was and will
hold liquids.

Where the article is a wide-mouthed jar
or bowl a somewhat different line of pro-
cedure is needful. Take a basin and, in the
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center of this, put a lighted candle end.
Now pour about an inch of water into the
basin and place the cracked jar in an in-
verted position over the light. As soon as
the air is exhausted inside the light will
naturally go out. Without any delay paint
on a thick layer of the waterglass all down
the crack. Exactly the szcme thing happens
as was noticed previously. The pressure of
the atmosphere outside forces the waterglass
into the crack and the line disappears. Thus
the jar is perfectly mended and no sign of
damage can be discerned. Drinking tumblers
which have been cracked can be treated in
just the same way only in these cases a
short piece of candle should be used such
as will conveniently go under the tumbler.

Contributed by S. LEONARD BASTIN.


www.americanradiohistory.com

" Is Ohm’s Law Valid?

By C. A. B. RIGGS

. departure from the law was then found.

The first method was thought to give a

- precision of one part in 100,000, and the
. second was supposed to be good to one part
- in 1,000,000,000,000 or one part in a million

The First Method of Maxwell, Used Iin Check-
ing Up the Validity of *“Ohm’s Law.” Four
Equal Resistances Are Measured Separately
In a Wheatstone Bridge, and Are Then Con-
nected in Series-Parallel, as Shown, Giving
the Same Resistance as One of the Elements
Separately. No E_rrord in the Law Was
ound.

tween the current, electro-motive force, and
resistance; thereby formulating the law
which now bears his name. Ohm’s law
now comes first in the ritual of things elec-
trical, and to the novice it presents, usually
for the first time, a glimpse of the fact that
all electrical phenomena obey fixt rules,—
laws that are embodied in exact mathe-
matical expressions.

Ohm’s law states, that in a metallic con-
ductor of a given physical state, i. e., where
the temperature and dimensions remain
constant, the electrical current flowing will
_be directly proportional to the electromotive
force imposed. In terms of the units of
electrical measurement which are now in
use, it can be stated, that, in a conductor,
the current flowing in amperes is equal to
the em.f. or potential in volts, divided by
the resistance in ohms. This is really an
experimental law and is not deduced as the
inevitable consequence of a theory. It is a
simple law. Moreover, it is of fundamental
importance’ to the electrical engineer, the
electrical experimenter, and the physicist.

How exactly does this law hold? With
the great refinement of the facilities of in-
vestigation of the present day, is it not pos-
sible that Ohm’s law may be found to vary
ever so slightly from the exactitude of the
mathematical form in which it is presented?
In other words, may it not be found possible
that the resistance may change just a little
in a conductor, in varying the current from
a small value to one of greater magnitude?

Recent experiments indicate that Ohm’s
law holds to a high degree of exactitude, no
departure being observed in employing the
refined methods of testing now available.
This subject was discust by Dr. Frank
Wenner of the Bureau of Standards, in a
paper before the American Physical Society
this spring. The statements of Dr. Wenner
are of especial interest on the subject, as
he is a high-priest in the Temple of Stand-
ards, at Washington—the Keeper and Dis-
penser of the Sacred “Ohm.” He has
charge of the work of standardizing elec-
trical resistances, and is specially qualified
to discuss the subject.

According to the speaker, about fifty
years ago a committee of the British Asso-
ciation was appointed to investigate the ac-
curacy of Ohm’s law. Maxwell was chair-
man of this committee, and he devised two
methods for making the tests, both of which
were capable of giving high precision. No

million. On account of the relatively higher
accuracy of the second method, little weight
was given to the results of the first. How-
ever, it now appears, according to Dr. Wen-
ner, that the first method was more funda-
mental in character than the second, and this
was discust in connection with figures
which appear with this article.

In Figure 1 is shown the first method of
Maxwell. In this method four substanti-
ally equal resistances are measured sepa-
rately in a Wheatstone bridge; and are
then connected in series-parallel, as shown,
giving the same. resistance as one of the
elements separately. If a departure from
Ohm's law, perceptible by this method,
existed, it would become apparent by a dis-
crepancy between the resist#hce of the four,
measured in series-parallel, and . as com-
puted from the resistance as determined
separately. This was not - found.

The second method is shown in Figure 2.
Here the bridge is so arranged so that in
each branch there is provided one long thick
conductor and one short thin conductor, with
the result that the current densig in each
conductor of a branch will be different. In
this experiment it is assumed that if the cur-

Not Being Satisfled with Maxweli’s Method,
Dr. Wolff of the Bureau of Standards, De-
vised a Special Circuit Like That Shown in
Fl&%re 3, Glving an Accuracy of One Part in
3,000,000. This Precision Test Once Again
Demonstrated the Exactness of Ohm’s Law.

rent applied to the bridge is changed then a
variationy from Ohm’s law would cause the
balance of the bridge to be upset. The key
arrangement and the two battery systems
shown, one with a reversing switch, is for
changing the current from one value to an-
other very quickly. The key is opcrated
many times a second, for the purpose of
switching back and forth, so that tempera-
ture conditions will remain constant in com-

Proposed Method for Checkin

of Ohm’s Law Suggested by Dr. Wenner of

the Bureau of Standards. in This Case,

Both Direct and Alternating Currents Are

Used, in Connection with a Special Wheat-

stone Bridge. The Precision Attained Would
Be One in 100,000,000.
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paring the effects of the two currents.
This method in Maxwell's hands showe
no departure from Ohm’s law. The speake
stated, however, that this method was m
an absolutely conclusive one, in that the n
sistance could vary according to certain sp
cial mathematical laws, and the balance (

Maxwell’'s Second Method  of Checking

Validity of Ohm’s Law Is Here Shown wit

Wheatstone Bridge Arrangement, Prep:
to Show That E Equals R | (1).

the bridge would be maintained with dif
ent current densities.

Maxwell’s first method was used by
Wenner with modern apparatus, giving
arcuracy of one part in 1,000,000, and

sarture from Ohm's law was found.

Another method, proposed by Dr. W

the Bureau of Standards, was also t

iis ‘was capable of giving an accurac

e part in 3,000,000. The connections

>wn in the diagram of Fig. 3. In tt

hcatstone bridge equipt with a ba

the position ordinarily used for the g:

meter, is placed in one of the arms ol

ier Wheatstone bridge. By a suitable

cing of resistances, the galvanomete

: large bridge was so arranged that

her of the two battery keys, shown,

lling the battery circuits, were c

sarately, the galvanometer did not d¢

ith keys were then closed at the
time, and the fact that no deflection
produced indicated that Ohm’s law hel

Dr. Wenner then showed the diagrai
a new method devised by him which w;
more sensitive. This is indicated in F
In this case direct amd altermating cu!
are used. As before, one Wheatstone t
was arranged to form an arm in ar
bridge. An alternating current is arr
to be supplied to the cross connection .
little supplementary bridge, and anoth
ternating current of just twice this
quency is used to excite the field coils
alternating current galvanometer, |
across the arms of the large bridge.
rect current battery with a contact |
arranged at the terminals of the
bridge. By a suitable adjustment of t
sistances, the bridges are balanced
either the alternating current or batter
rent is applied separately. The direc
rent and the alternating current are t
be applied simultaneously, and if tl
any variation from Ohm’s law detect
will be shown by a deflection of the
nometer. With this arrangement a se1
ness of one part in 100,000,000 is prec

Dr. Wenner, with conventional sc
caution, stated that from his exp
Ohm’s law was found to hold for tl
ductors which were used in the in»y
tion, but he was not making any a
tions respecting what might be four
other conductors.

In the course of the next year it is -

to obtain results with the last-me
method and with other materials.
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This department .will award the following monthly prizes: eco . i
The purpose of this department is to stimulate experimenters toward accomplishing new things with old

First prize, $5.00; second prize, $3.00; third prize, $2.00.

apparatus or old material, and for the

most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea sub-
mitted asrize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. The article need not be very elab-

orate, and rough sketches are sufficient.

We will make the mechanical drawings.

Use only one side of sheet.

Make sketches on separate sheets.

FIRST PRIZE, $5.00

ELECTRIC BICYCLE TAIL LAMP.

Very few people have thought that an
old fuse plug would make a very good
bicycle tail lamp, but nevertheless, 1t does.
First it will be necessary to remove the
mica shield from the fuse plug. In some
of the separable plugs this 1s rather easy;
the mica shield is painted red and consti-
tutes the “lens.”

The bottom contact of the fuse plug
will then have to be removed and scraped
larger whereupon a tiny bulb is put into
position and locked from the outside by a
washer. A wire can be soldered to the
washer and led to the battery and the
other contact takes place thru the bot-
tom of the bulb where it will touch the
mudguard of the bicycle.

The fuse plug is then fastened to a
piece of fiber and locked in place on the
mudguard as shown in the illustration. A
battery is suspended from the frame of

the bicycle.
FRANCIS DONNELL.

' Here Is the Way to Construct a Real Tail
Lamp for Your Bicycle or Motorcycle,—the
Lamp May be Lighted from a Battery or

ynamo.

PAPER BUTTERFLIES THAT FLY.

Here is a charming little experiment that
can be carried out by means of a Seidlitz
powder, one of the last things in the world
from which one would expect any amuse-
ment. Secure an empty jam jar and get a

d-sized cork to act as a stopper to this.

n the centre of the cork bore a hole thru
which opening a funnel is pusht. The
way in which this is done can be seen from
the sketch. Next, from brightly colored
tissue paper, cut the shapes of three or
four butterflies. In the middle of each of
these, just between the wings, fasten with
glue a thin strip of cork. This serves to
act as a body for the paper insect and also
" helps in the balance of the butterflies when
th?' are in the air.

ill the jar about half full with water.
Then, into it, tip the contents of the packets
forming the Seidlitz powder. Quicﬁly re-
place the cork in the jar and put the paper
butterflies into the funnel. Soon the gas
generated by the effervescence rises and

SECOND PRIZE, $3.00

A MECHANICAL WHIP MOTOR

In the diagram shown here, we sec
the constructional details of a mechani-

One of the Latest Discoveries in Mechanical
Science Is the So-called “Whip” Motor. The
Author Shows Above How to Construct a Simple
Whip Motor Which May be of Considerable
Size, Depending Upon the Strength of the Parts
and the Power Available to Operate the Pedal.
cal whip motor. A shaft is made from
a broom handle to which the balance
stick and pulley are attached. A strip
of canvas belting, whose ends are now
nailed to two blocks of wood, is passed
over the broom handle, and one end is
connected to a spring and the other end
and the spring are connected to a pedal.

When the pedal is moved up and
down rapidly, a speedy little motor is
the result which does not, hoyve\_rer, giyc
much power. This same principle wi'l
work on a much smaller scale by using
rubber bands and thin tape instead o1

the canvas, in which event the motor "

may be actuated by hand.
Contributed by
ARMARD MOTSINGER.

he Paper Butterflies Seen in the Accompany-

ing Illustration Are Caused to Flit About Hy

the Action of a Seicwu Powder Dissolving in
ater.
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THIRD PRIZE, $2.00

A “TWO CENT” HYDROMETER.

This is a very simple, easily made
hydrometer and accurate enough for ‘aill
ordinary purposes. Two bottle. corks, -14
inch in diameter and an inch long, are
glued together as shown at A. Then a
hole is’ drilled in the bottom, a lead bullet,
B, inserted, about 38 caliber answers the
purpose nicely. Now push a piece of steel,
C, an old corset steel is suitable enough,
about 7 inches long, into the top. Paint
the whole thing with a good coat of asphal-
tum thinned with turpentine.

To make the scale. Take a standard
hydrometer and immerse it in a test solu-
tion made up so that it sinks until it regis-
ters O, then insert the two-cent home-
made hydrometer into the same solution
and mark it with white enamel just at the
line. Then add more
salt to the solution and
continue graduating it
until the scale is com-
plete.

I have a set made for S¢g/e-
acid, oil, gasoline, alkali,
etc.,, twelve in all, and
the actual cost of mak-
ing the twelve was only
ten cents, while if I had
purchased them they
would have cost $13.00.

You can undoubtedly
borrow hydrometers for
the purpose of making
the scale on these home-
made ones from your
local pharmacist or
garage owner.

Contributed by

EVERHART TURNER
Who Would Not h
Oneo Cl: ube C:xtutr::teed‘ a:{ ydromleyte:. w’r‘;lel:

X t Sim
One,—Which Consists of Two &rka and a
Piece of Corset Steel? Do Not Use It in

Your Storage Battery!

this causes the butterflies to fly up and down
in a most life-like manner. The effect con-
tinues for quite a good while seeing that
the comparative smallness of the opening
of the funnel only allows a little of the
gas to pass out at a time. This is all suffi-
cient to keep the butterflies flitting up and
down in a most fascinating manner.

Contributed by S. LEONARD BASTIN.
. Many amateurs have often desired to
join pieces of glass or glass tubing -to-
gether, but as they are not skillful enough
at glass blowing and in handling glass,
they have hesitated to try various experi-
ments.

A solder for glass can be made by first
melting 95 parts of tin and then adding
to it, 5 parts of copper. Zinc in the pro-
portion of 14 to 1 per cent. makes thnis
solder harder, whereas lead in the same
proportion, makes it softer.

Glass tubing, united by this means, will
separate at any other point sooner than
at the point of junction.

Contributed by J. H. K.
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Fascinating Experiments in Chemistry

How to Make a Burning Gas (Hydrogen) and
a Burning Oil from Castor Oil.

ASTOR oil, of unpleasant memory to
many of us, is an extremely compli-
cated substance chemically, and a
great variety of interesting and useful
things may
be made from

By O. IVAN LEE

with a peculiar sweetish odor. When the
bubbles begin to come at a more rapid
rate, fill a long slender vial or bottle
with water. Cover the end with your

finger and turn it upside down with
the mouth under the water in
basin.

the
Now catch some of the bubbles

it, depending

upon how it
is  treated.
Among these
is the won-
derful gas
hydrogen
with  which
balloons are
inflated.
The appa-
ratus requir-
ed is a couple

No attention need be paid to any white
smoke which may accompany the hydrogen
gas as it will disappear on letting the gas
stand over water. A larger volume of
hydrogen may be trapt and stored in the
water pitcher, which is to be supported by
an inverted tin can with a small hole cut
in the bottom, and another near the rim
of one side for the insertion of the gas-tube.
The can is placed under water, of course,
with the pitcher of water upside down on it.

The experiment with the Powderless
Cannon may be very successfully carried
out with hydrogen instead of gas, the ‘“gas-
jetl; in this case being the end of the rubber
tube.

After the hydrogen has ceased to be given
out to any extent, if the water in the second
can is poured out into a bottle, about two
ounces of a deep yellow oil cf peculiar odor
will float on the water. If it is removed,
and a light applied, it will be found to burn

of quart tin as readily zs kerosene.

cans, a fire “Spontaneous”
to heat one Combustion.
of them, an- Y & I In the first
other larger C T place, thereis
tin can with no such thing
the top cut B as “ ta-
out, a water neous’’ com-
basin, a glass bustion. If
pitcher  (or a fire starts,
large  olive there is al-
bottle), and ways a pef-
three glass or fectly good

:netal Lh A;Castor oil soap+foam; B; Cooling water; C; Combustible oil; | reason for itls
ubes  wit . : . - starting, al- -
wg!e mbfbe, D; Hydraulic trough; E,- Hydrogen g may
tubing for : ; : : be ve uz-
making con- Apparatus Set Up for Making a Burning Gas (Hydrogen) and a Burning Oil from Castor Oil. ZIingi?;lrthe

nections. One

of the “L” tubes has one long arm, the
other, two. Connect the two tin cans as
indicated in the drawing, making one of the
long arms of the second “L’ tube extend
nearly to the bottom of the second can
which is half filled with water. An outlet
connected to a couple of feet of rubber
tubing is made with the third “L" tube and
leads from the second can to the water
basin. This is partly filled with water.
Drill the corks used carefully, and make all
the connections air-tight.

Set the second can in the larger can and

ur water into the space between. This
1s for cooling purposes.

Into the first can put one and a quarter
ounces of water and two ounces of soda-lye,
warming the mixture till the lye is dissolved.
Then add half a pound of castor-oil. (The
prevailing price for this is 21c a pound,
but this will vary with the place of pur-
chase), connect up the apparatus again
and light the fire under the first tin can.
To avoid direct contact of the flame
with the bottom of the can, put a piece
of sheet iron or common tin under it.
Soon after the fire is lighted, bubble:
will be noticed coming from the end
of the rubber tubing in the water.
These are bubbles of air driven out by
expansion, due to the heating. A little
later, some white smoke may appear

coming from the end of the rubber tube.
The water in the bottle will rapidly be
driven out. When this has occurred, place
your finger over the mouth of the bottle
again, strike a match, and holding the vial
pointed away from you, apply the flame of
the match as soon as you remove your
finger. Very likely you will hear a shai
“pop”’ and you may see a little flame flas!
down inside the bottle. On the other hand,
if nothing happens, only air is coming out
and not air and hydrogen, which together
are explosive. Hydrogen alone burns but
will not explode, so when the air has been
all pushed out by the hydrogen, a sample
of gas caught and burned as described will
burn quietly. 1f you watch closely you
may see the hydrogen flame as it sinks down
into the bottle forming perhaps a ring.

Apparatus Used in Performing “Spontan:ous Combus-

tion” Experiment.
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. facts are not
known. What is meant then, is that the
mysterious fire starts apparently without
any direct human aid, but since nature is
always ‘“on the job," there is no magic about
the matter. The whole term is on

opular _1inorance of natural laws, of the
ind which leads some to waste their time
and money trying to discover “perpetual
motion.”
A striking demonstration of the kind of
combustion whose origin would be con-
veniently described by the newspapers as
“spontaneous” may be made with ten cents
worth of chemicals obtainable at any dru,
store—five cents worth of glycerine an
the same amount of permanganate of
botash. This last is a dark violet crystal-
ine substance of which a minute particle
will color a glass of water a beautiful purple.
Rub a half teaspoonful at a time be-
tw:’edr; twocﬂlaltirons until it is a fine
r. Collect a couple of spoonfuls
3}:;0 a little heap on a slab of stone or
iron, and make a slight depression in
the top of the heap. %Iowquicldy drop
about a dozen drops of the thick,
sweet and harmless looking glycerine
into the little hole in the heap of
powdered permanganate. For a moment
you'll be disappointed—nothing seems
to happen. hen—signs of action!
(Continued on page 1328)
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Radio “TalK” Relayed to
Land Lines

ECENTLY there was carried out

at the radio laboratory of the

College of the City of New York

some extremely interesting tests

in which radio-telephone ‘“talk”
was transferred to land lines and vice
versa, at will. When interviewed at the
Radio Laboratories of the College of the
City of New York, concerning these tests,
which were under his supervision, Pro-
fessor-Alfied N. Goldsmith, in charge of
Electrical Engineering, said:

It is natural that the recent rémarkable
achievement of the American Telephone
and Telegraph Company in enabling per-
sons on board a ship on the Atlantic Ocean
to talk by wire and by telephone to per-
sons or individuals on the Catalina Islands
in the Pacific Ocean should have aroused
such widespread public interest.

This transmission of the human voice
over thousands of miles of wire and thru
many miles of air has been made possible
by the development of a new type of
vacuum tube frequently known as the
audion. It resembles in appearance a
large lamp and contains a glowing fila-
ment and special forms of metallic grids
and plates. This tube can take the ex-
tremely feeble speech and raise its loud-
ness by electrical means until tremendously
loud speech is produced. When it works
in this way, it is known as an amplifier,
and as such is widely used in wire tele-
phony and in radio communication. It
can also be used in a number of other
special ways for radio telegraph and tele-
phone transmission and reception, and is
largely employed for these purposes today.

Radio-telephony has long been a subject
for special investigation in the Radio
Laboratories of the College of the City of
New York. The first experiments were
carried out more than twelve years ago
with what is known as the Poulsen Arc
apparatus and covered only short dis-
tances. However, by 1916, a powerful
vacuum tube radio-telephone set had been
installed in our Laboratories at the Col-
lege and gave excellent results. It was

much the same type of apparatus as is
used today for the same purpose.

There was stretched over the buildings
of the College a great aerial wire system
for transmitting, with more than three-
quarters of a mile of heavy bronze wire
in it. Thousands of feet of broad copper
band were buried in trenches under the
College lawns to afford a proper connec-
tion to the earth.

The results that were obtained at the
College more than five years ago justified
the trouble taken. We telephoned from a
downtown residence more than seven
miles from the Laboratory over the wire
lines and then automatically transferred
or relayed the received speech out by
radio-telephone. That is, the wire tele-
phone was automatically linked with the
wireless telephone and every word spoken
downtown went out by radio from our
transmitter.

This speech was heard as far away as
North Dakota, over 1,300 miles from New
York. At shorter distances the loudness
of the speech was so considerable that

Articles to Appear
in April Issue of
‘“ Radio News”

Acroplanes and Radiogoniometers
by Armstrong Perry.

Stmple Measurements and Calcula-
tions for the Radio Station Owner by
P. F. Geagan.

A Long Range Receiver by Joseph
G. Read.

A Honeycomb Coil Tuner by Paul
Watson.

Short Wave Radio Vacuum Tube
Transmitter and Regenerative Re-
ceiver With Two-Step Amplifier by
Walter Hyndman.

A Two-step Audiotron Amplificr
by Frederick J. Rumford.

Tug or Spirit—a Fascinating Story
by Julian K. Henney.

1315

www americanradiohistorv com

some amusing incidents occurred. For
example, a radio amateur some 50 miles
from the College happened to “tune in”
our speech signals one evening. He after-
wards explained that he thought his aerial
wires had either fallen across an electric
power line or been struck by lightning,
judging from the tremendous volume of
the speech received.

This pioneer work of five years ago has
been carried forward steadily in the Radio
Laboratories of the College and about ten
different types of radio-telephone trans-
mitters of various sizes have since been
produced and successfully tested here.

The American Telephone & Telegraph
Company has been interested in radio-
telephony as a useful adjunct to its highly
successful wire service under special con-
ditions for a number of years.

In 1915 elaborate experiments were car-
ried out by that Company and the Western
Electric Company, with the co-operation
of the United States Navy, at the Arling-
ton, Virginia, radio station of the Navy.
The great aerial wire system at Arlington
supported on 600-foot steel towers was
placed at the service of the Companies for
experimental purposes. A radio trans-
mitter was installed in which as many as
550 of the transmitting tubes were used
at a time. Speech from various points
was carried by wire to Arlington and then
sent out by radio automatically. The
voice of the speaker was heard at points
as widely separated as Paris, France;
Mare Island in the Pacific Coast; and
Honolulu.

The promise shown by these experi-
ments encouraged the Telephone Com-
panies to carry the work further and they
determined to try out thoroly radiophone
communication between ships and shore,
and between islands and the main land.
Accordingly, the steamship Gloucester
was equipt with an efficient radiophone
set. Furthermore, two land stations were
established, one at Green Bay near Bos-
ton and one at Foxhurst, N. J., near
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Fig. 1.

How a Person At Avalon, Off the Pacif.c Coast,

l’l.y.l

Science and Invention for April, 1921

? Physical Diagram Showing the Combined Wireless and Wire Telephone Conversation Recently Carried Out Between a Radio Sta-
tion At Avalon, Catalina Islands, Off the California Coast, and the Steamship ‘‘Gloucester” Off the Atlantic Coast.
Talked First by Telephone Then by Radio and Then Again by Telephone, Over the Famous

This Diagram Shows

Transcontinental Telephone Circuit Equipt With Audion Amplifiers As Shown At Successive Stages of the Journey and Finally the Teleph Cur-
rents Corresponding to the Human Voice Were Converted Into Radio Oscillations and Ether ) ¥ Tt Stations, Wheac,

the Messages Were Wafted Thru the Ether to the S.

Elberon; these points being near the ter-
minals of the coastwise trips of the Glou-
cester.  These sets were all transmitting
tube sets and were duplex sets. That is, it
was possible to send and receive at the same
time and the users of these sets could
therefore talk and listen simultancously,
just as on an ordinary telephone wire line.
The Foxhurst and Green Bay radiophone
stations were then connected to the wire
line systems of the Telephone Company.
About the same time, radio telephone
sets were installed at Los Angeles, Cali-
fornia and Avalon, Catalina Islands. The
stretch of the Pacific Ocean lying between
Avalon and Los Angeles was very suc-
cessfully bridged, and many thousands of
calls have been handled without trouble.
Recently, the operator on the Gloucester
established communication with Foxhurst.
There his speech was automatically trans-
ferred to the transcontinental line termi-
nating in Los Angeles, where it was again
transferred to the radio-telephone and

Are Molded to Resemble Those at “D.”

“D,” Which Are Transformed Thru An Audion Receiving Set, Into Telephone Currents Similar to

carried to Avalon. So that the operator
at Avalon and the operator on the Glou-
cester were in direct personal touch.

While the radio-telephone is not re-
garded as a competitor of the wire tele-
phone for ordinary overland communica-
tion, it is, nevertheless, a useful adjunct
in such special cases as those just de-
scribed and forms an excellent element
in the system of any effective public ser-
vice wire communication company.

The Gloucester-Avalon transmission is
interesting from another point of view.
For the first time in the history the voice
of man has been carried across portions
of two oceans and an entire continent!

In view of the ease with which the wire
service and the radio-telephone can be
linked to each other, it is clear that every
telephone subscriber in the United States
automatically becomes a subscriber to
such special radiophone service as may be
established by the wire companies and
their associated companies.

e evquviiey woviccmcivess coe cesesvossm

aves At the Atlantic Coast Stations, Whence
S. “Gloucester.”

Clearly, the time is not far distant when.
by asking for “radio long distance” or
possibly radio marine service any tele-
phone subscriber will be able to reach
ships at sea or possibly even telephone
subscribers on the other side of the ocean.

The work done in radio research at the
College of the City of New York enabled
its staff to render valuable service to the
Army and Navy during the war. Many
hundreds of men were trained for the
Navy in a special school established at the
College, under the general direction of
Professor Frederick B. Robinson, Dean of
the School of Business and Civic Admin-
istration, and under the engineering
charge of myself. The purpose of this
School was to teach the Navy’'s operators
how to handle radio direction finders or
“radio compasses,” as they were called.
This interesting device enabled stations
equipped with it to find the direction of
any station which they heard. Not only

(Continued on page 1349)

Vi Radlo,.,

The Antenna Current Received At the Antenna 4, for Enmgl!e. Resembles the Groups of Oscillatioms

hose At “B.” At the Atlantic Coast

Radio Station, 6, for Instance, These Telephone Currents ““B,” Are Again Changed Into Modulated Radio Frequency Currents “D.” The Electro-

Magnetic Waves From Antenna 6, Reach the Antenna of the Ship Station At 7, Where Radio Frequency Cungnts cAyre Set Up in the Antenna Re

sembling “D.” The Currents in the Antenna 7 Pass Down Thru An Audion Receiving Set and Into the Telephone Receiver Circuit, Where An Audio-

Frequency Current As At “B” Is Heard by the Operator. It Was Possible for Conversation to Be Carried on Both Ways Without Switchiag

Prom Transmitting to Receiving, in the Recent clephoa:e. Tc.to;the Pcr;oxl:l ?rmh Talking and Listening in the Same Natural Manner As Whea
sing a e eleph
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The Audio-Frequency Amplifier

in France

By ROBERT E. LACAULT

Late Lieutenant in the French Army Signal Corps

ERY little has been sai* about the
researches made in France on the
subject of Radio and especially on
the apparatus using V. ’?.(vacuum
tubes), for most of the experi-

ments were carried out during the war

in the laboratory of the Signal Corps, and
until peace was signed, nothing could be
divulged to the public.

The writer, who has carried out sev-
eral experimients in this laboratory. is
pleased to present to the readers of
SCIENCE AND INVENTION some new facts
on the birth and growth of the amplifier
in France.

It was in 1915 that the need for a
sensitive and practical amplifier was felt
in the army for until that time spark
transmission was used, and the reception
was effected on a crystal detector. At this
time, some officers who were sent to this
country, brought back a few models of V.
T.s, which were practically unknown in
France. Immediately experiments were
made by the most prominent French radio
engineers and a few months later a stand-
ard type of V. T. was adapted and manu-
factured by two firms which produced
5000 tubes a day; it must be added that a
great number were broken at the front
every day owing to the bombardments,
which explains why this number was only
just sufficient.

This standard t{pe of V. T. was so de-
signed that it could give equally good re-
sults when used as a detector or an am-
plifier as well as an oscillator. At the
same time research was made to find the
best characteristics of an amplifying trans-
former which was to be used in conjunc-
tion with the standard V. T. The result
of this work was a two-stage audio-fre-
quency amplifier especially designed for
field work. This amplifier is shown in
Fig. 1.

J step ompl. or
a?/e'g/or 574
2 step ampl/.

Fig 4

7,

Catching the German Conversations

As soon as amplifiers were brought to
the front the officers of the Signal Corps
tried to use them to catch the conversa-
tions carried on over the telephones in

;Sfep Audro
reg. 4
Tanss < [ ? amp/ (
pram & fory
i

3
g

{ 1

o IV’ZPV o

Fig 2
Pig. 2. Connections Used in Two-Stage Audio-
Frequency Amplifier Used Considerably in
%renc‘ Radio Sets by the French Army.

i

the German trenches. These attempts
were quite successful and it was found
that by running two wires parallel to the
German ’phone lines along the ground, it
was possible to hear every conversation

TS

s

of the enemy, and thanks to the ultra-
sensitive amplifier the inductance was suf-
ficient even at a great distance from the
lines to accomplish this successfully. It
is needless to add that very important
information was obtained by this system.

When no telephone was used by the
enemy, a microphone (like that used in a
dictagraph) connected to an amplifier was
brought near the German trenches during
the night and some useful and interesting

J

Fig. 4. Wiring Diagram for the Three-Stage Audio-Freguency Amplifier Illustrated at Fig. 3.

As Will Be Seen, the Switches Permit the Operator to

mploy the First Bulb As a Detector

and the Remaining Two Bulbs As Amplifiers in Conjunction with a Crystal or Other Detector.
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data for the Allies was gleaned from the
overheard conversations.

The amplifiers have also been exten-
sively used in the ground telegraphy sys-
tem. This ground radio merely effects the
transmission of waves in the earth and is
very simple. The transmitter is a power-
ful buzzer operating on 10 volts and the
receiver is an audio-frequency amplifier;
the radiating system is made of two wires
grounded at the ends. This ground tele-
graphy was especially useful where it was
impossible to erect an aerial, and a range
of about three miles was obtained with a
power of only 20 watts. Fig. 8 illustrates
this system.

After this short review of these gen-
erally unknown uses of the amplifier we
will speak of its use in Radio-telegraphy.
With the new warfare it was often im-
possible to use in the trenches the heavy
powerful spark sets which were supplied
to the Signal Corps. It was therefore, de-
cided that small portable sending sets
should be built which could be carried by
one or two men and which could be
erected or dismantled in a few minutes.
But owing to the small power of these
stations it was necessary to use very
sensitive receivers.

The amplifier shown in Fig. 1, was at
first used with the receiver of the portable
sets and has made long distance commu-
nication with low powered transmitters
and low aerials possible; the question ot
Trench sets was therefore solved. As can
be seen in the diagram Fig. 2, this ap-
paratus was rather simple. Later a new
model fitted with the latest improvements
came out of the laboratory. It was a
three-step amplifier equipt with a switch,
whereby the first tube could be used as a
detector for Radio reception. With this
apparatus wonderful results were obtained
and a great number of these amplifiers
have been manufactured for the Signal
Corps. This instrument is shown m Fig.
3 and the diagram of the same in Fig. 4.

Altho this model of amplifier was the
best ever designed it was found that ow-
ing to its size, it was not very practical
for trench work, so the former apparatus
was modified again and a new model
known as the “3-ter” type was produced
which was much simpler, but with which
the same value of amplification was ob-
tained. Fig. 5 is a photograph of the
Standard amplifier now used in France,
and as can be seen only one rheostat is
used to control the current in the filament
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Fig. 7. This Shows One of the Smallest Three-
Stage Audio-Frequency Amplifiers Ever Con-
structed, Possibly. It Was Built by the Writer
of This Artilce, and All of the Apparatus Is
Combined in a Wonderfully Compact Manner,
So As Not to Waste a Bit of Space. The Cabi-
net Containing This Set Measures But 6”x6"x
6”. The Switches Permit the Use of the First
Vacuum Tube As a Detector with Two Stages
of Amplification, or of Three Bulbs, to Be Used
As Amplifiers. The Author States That He
Has Accomplisht Just As Good Work with
This Set As with the Large One Illustrated at
Fig. 3, Which “ellul;s About Four Times Its
ize.

of the three tubes. The switch allowing
the use of the frst tube as a detector is
mounted on the front panel, while the
cabinet contains only the three audio-fre-
quency transformers and the grid con-
denser.

The writer has designed and built for
a portable set, an amplifier embodying the
same characteristics as the model just de-
scribed but much smaller in size which is
represented in Fig. 7. This is to give an
idea of what can be done in this line when
an apparatus is properly designed to meet
a special requirement.

A great number of radio-frequency am-
plifiers have also been built, and at the
present time these apparatus make pos-
sible the reception of radio signals with
very small indoor aerials, including loop
or coil aerials no longer than a cigar box.
But as this line of apparatus is quite dif-
ferent, it will be described in a future
article,

Fig. §.

Has Proven Extremely Efficient and Is

These Two Photos Show One of the Later Models of ‘l‘hree-StaJe

cAudio-Frequency

Far Smaller in Size and Less in

Vacuum Tube Amplifiers Perfected and Used in the French Army Siw 1 hoa& "l;lni” Set
eight Than the

Set Shown in Fig. 3, and Is Used Aboard Ships As Well
i the First Bulb As a Detector When Desired.
iew As Well As the Interior View of the Set.

Switch at the Left Permits of Usin
Photos Show the Front

TFansmitler

H M meter ,

w =4
Fig.8

» Amplitier 7
2 5120 Avchio 17eg.
Recever
— i
Fig. 8. Hookup and Arrangement of Buzzer

Transmitter, Together with Two Step Audio-
Frequency V. T. Amplifier Used in Carryini_on
Telegraphic Communication in the Front Line
Trenches of the French Army, During the War.
This Set Worked Over Surprisingly Long Dis-
tances Considering the Small Wattage Used in
the Buzzer Transmitter, and ‘ll"i Changing the
Code Used Everé Day or So, ere Was Little
Chance of the Enemy Interpreting the Words
Sent by This Method. This System Is Known
As the T. P. S. System, Which Is the French
Abbreviation for 1rele¥aphie Par Sol, Meaning
“Telegraphy Thru the Earth.”

As in Commercial Stations.

vacuum bulb as a detector, in addition to
the one or more bulbs employed as ampli-
fiers. There are several vacuum tubes on
the American market available to amateurs
which operate on as low a plate potential
as 20 to 22 volts, the voltage rating of the
usual “B” block battery now on the
market. There are many wrinkles which
will help to improve the operation of
audion amplifier sets, particularly when
two or more steps of amplification are
utilized, and which often cause super-
sensitive electrical conditions about the
various instruments, particularly the bulbs
themselves. One of the leading American
manufacturers has found it advisable to
enclose the audion coupling transformers
in a metal case and the experimenter can
try out different stunts such as this, so as
to eliminate the freak conditions which
sometimes bother one considerably in en-
deavoring to amplify thru several stages.
One American radio manufacturer encloses
the coupling transformer in a brass shell,
while in a German set which was ex-
amined the audion transformers were en-
closed in sheet steel shells. One of the
mistakes amateurs make is supposing that
the apparatus can be operated at high

Miscellaneous

The American ama-
teur radio man often
experiments w it h
other circuits than
those here shown, for

The standord fype
used novr in YRANCE

Fig.6

efficiency by simply
mounting the various
audion receptacles,
% ' switches, etc, on a
E * ' wooden panel, but

this is not so at all,
and for best results

example: Method of

- ¢

using one or two au-
dion bulbs to amplify ~,

3

the switches a n d
other metal current
carrying m e m -
bers really must be
mounted on either

the signals rectified &—&—
by a crystal detector.
Where expense is an <

item or for other rea-
sons, this system can
be used, but the most

3,

ouory I7eg. set

Detector and 2 step or 3 skep

fiber, hard rubber or
Bakelite. If wood
must be used, it
should be thoroly

reliable, all - around
outfit, of course, is
that employing a

PRig.

6. Connections of Three Bulb Standard Audio-Frequency Amr
the French Army Signal Corps and Providing for auic; Change from Detector and

Step Amplifier to Three-Stage . Amphfier.

lifier Used Latterly by
y'l‘vn:o or

soaked in hot paraffin
beeswax. or a
mixture of the two.

U. S. Bureau of Standards News

Observations of Radio Transmission
Phenomena by Amateur Radio
. Operators.

It has been observed by radio amateurs
generally that the strength of signals re-
ceived from a given transmitting station
varies rapidly during very short intervals
of time, probably depending upon the
weather and various meteorological con-
ditions. The Bureau of Standards has
desired to collect as much data as possible
on the nature and causes of this fading
of radio signals. In order to secure sim-
ultaneous observations of signals, arrange-
ments have been made for a number of
well-equipt amateur radio stations, includ-
ing 6 transmitting stations and about 40
receiving stations, to begin such a series of

tests. The 6 transmitting stations will
send out a broadcast message, each of
which will last about 3 minutes, on Tues-
day, Thursday, and Saturday cvenings,
beginning just after the time signals from
the Arlington Naval Radio Station. The
6 above-mentioned stations will transmit
for their different regions 10 minutes apart
and 3 or 4 of them will be within the re-
ceiving range of each receiving station.
The Bureau of Standards has supplied
forms on which the operators will record
the strength of the signals they receive
and other information, such as weather
conditions. prescnce of strays or atmos-
pheric disturbances, and the general char-
acter of radio transmission at the time of
each observation. It is hoped that as a
result of this program of careful observa-
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tions some valuable conclusions regarding
radio transmission will be reached. If the
present plan, which covers only the north-
castern part of the United States. is suc-
cessful, a more extensive program may be
undertaken at a later date.

Lecture Explaining the Phenomena of
Radio Telegraphy and Telephony

Communication by means of electricity
without wires has progressed very rapidly
during the last few years, and has
probably been given more consideration by
the general public than almost any other
scientific subject. It is, nevertheless, a fact
that due to the somewhat inaccurate and
misleading newspaper accounts which have
appeared from time to time dealing with

(Continued on page 1348.)
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Spot-Light Mounting.
(No. 1.363.426.M Isgued to Charles
ee.
This invention relates to a method of
mounting spot-lights on the automo-
bile engine , 80 that the spot-light

may be operated by the driver Pf the

car thru the agency of rods. hen it
is desired to tilt the lamp down, the
operator draws the rod and handle
toward him. When he wishes to tilt
the lamp up he pushes the handle
away from him. When he wishes to
turn the lamp from side to side he
moves the handle to the right or left,
swinging the rod on the dash board as
a center and this in turn swings the
arm and turns the stem of the lamp and
the lamp as well,

‘Evaporizer.

1.359.0500. Issued to Carl. L.

(No. :
tottmeister.)

This invention has for its main ob-
ject to provide an evaporizer, in which
various substances in liquid, powder
or solid form are subjected directly to
the effects of heat within an integral
of the heating a;)pamtus. It is portable

vely cool base when in

and has a relat.

operation and there is a cup-like me-
tallic receptacle in its upper part, so
that when current is turned on, certain
resistance wires are heated and evapo-
rize the medicant. This is particularly
adaptable for treating such diseases of
the respiratory organs and such affec-
tions as sore throat, hay-fever, catarrh
and asthma.

Propulsion Means.

(No. 1,360,182, Issued to Salustio
Valdés Cortés.)

This is indeed a very clever method of
arrangement for a paddle wheel or ro-
tating propulsion mechanism, mounted
on a vertical, horizontal or inclined
shaft, whereby the inventor realizes
some possibilities, which were here-
tofore overlooked. He adapts the
invention for airplane, submarine or
seagoing vessels with but slight modifi-
cation. Essentially it consists of a new
casing made to fit over one-| or more
of the paddle wheel, which casing is
constructed with permeable or perfor-
ated lateral sides, and with holes or
openi and deflecting vanes in its
perifery whereby greater efficiency of
propulsion is attained together with a
lifting or sustaining effort.

e

This box or casing which is fitted
around the propeller utilizes the centrif-
ugal force of the revolving medium, air
or water, confined in the casing by
ec%nvertmg it into propulsive or lifting

ort.

X-Ray Tube
(No. 1,359,300. Issued to Edmund
Wandner.) -

This invention aims to provide for
an improved X-ray device including
a manually controlled regulator by
means of which a very steady or uni-
form vacuum can be maintained in the
X-ray tube, and by means of which the
vacuum can be lowered so as to prevent
the tube from being punctured. It also
affords an easy method of controlling
the current. It will be seen by re-
ferring to the diagram that a screw-
plug is formed so as to be adapted to
fit an ordinary electric lamp socket,
which likewise fits a regulator or rheo-
stat-socket, whereby the resistance
and current strength may be regulated.
A wire of relatively high resistance has
its major portion coiled about the in-

ner end of a tub-
ular element under a
sheet of mica. This
tubular element is
formed with a parti.
tion at its middle por-
tion so that air or gas
can pass thru it, and
at the opposite side of
this partition from the
aperture, the tube is
provided with two
openings thru which

terminals extend
to the exterior and thence connect to the
current line.

Combined Light, Fan and
Phonograph.
(No. 1,359,053. Issued to Peter R.
nsky.)
This rather simple, yet clever device,
comprises a phonograph, fan and a
table lamp, all within the same cone

R

struction. An important feature is
that the shaft for the rotating table of

Electrically-Propelled Boat.
(No. 1,355,156. Issued to Maria Rod-
rigues Loija.)

Altho this invention will require
considerable expenditure in order to
make it operate properly, when once

Turntable.
(No. 1,355,722, Issued to Byron E.
Viele.)

The invention relates to an improved
method of operating a turntable in
roundhouses, etcetera, so as to dis-
Patch locomotives to different points
n the roundhouse. The turntable is
pivoted at the center and rests upon a

101n
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circular track. An electric motor or
steam engine is housed at the center
point, and thru the agency of bevel
gears, power is transmitted to friction
wheels which serve to drive the table
around on the circular track.

Animated Cartoons.
(No. 1,355,648. Issued to Leslie
Elton Brownley.)

This invention provides for an im-
provement in making animated comic .
characters or cartoons and photographic
backgrounds, or so-called ‘real life
action’’ upon motion picture films, or
also in making real life action in com-
bination wit animated silhouette
figures. The inventor first takes a
photograph of real life action and pro-
duces a positive print therefrom, but
does not develop this positive print.
Then he makes a cartoon: character in
detail upon a black background by
projecting the negative the real
life image on to a ground tﬁ‘:}? and
sketching the character from.
Now a black silhouette of the cartoon
is made, omitting all detail; a print of
_this silhouette is made, when this
latter negative print is placed upon the
undeveloped positive print made in the

the phonograph also rotates or drives -

the fan and there is an additional inter-
posed ble shaft connection em-
ployed so that a record can be changed
without interfering with the driving of
the fan. The lamp-motor base is
further used as a sound amplifier.
The entire device is made in compact
form and has a very pretty effect when
placed upon the table. A bevel gear
is provided so that the device can be
used to drive small household appli-
ances such as massage vibrators, which
gears may be thrown into or out of
operating position.

SECUNU. stage, anu U_Ulll alt suyvjriicu
to light. Upon viewing the same in its
developed state we will find a real life

background with a black silhouette
re. The cartoon that has been
drawn is then photographed and super-
imposed in the position occupied by
the black silhouette figure, giving us a
cartoon figure acting with real life
objects on real life backgrounds.

Electrically-Operated
Egg-Beater.
(No. 1,359,208. lsst;ed to Burr D.
1ers.

This little device is so arranged that
it is readily adapted for disposition on
the top of an ordinary glass or tumbler
and is constructed on novel lines. It
can be taken apart for cleaning and re-

pairing. There is a dome-shaped
casing covering the motor and openings
are formed in the sides of the casing to
facilitate the introduction of oil. It

ill thus be seen that when the cover is
removed from the receptacle, the motor
will also be removed, while the dasher
shaft will remain in the receptacle.
Thus the dasher can be changed or
cleaned without taking the motor
apart or removing the motor from the
cover.

Photographers’ Light-Meter,

(No.1,361,999. Issued to Charles
Clinton Howenstine.)

I m—

This meter is intended for deter-
mining the strength of light, particu-
larly in taking photographs so as to
flve the correct dexpostll)reeeéorf any dia-
ram opening and any 8 of exposure
of plate or film. Enclosed with?:s the
meter is a self-luminous body or com-
pound which constitutes the standard.
A light coming from the subject is
compared with this self-luminous body
and by adjusting the shutter 8o as to
cut out or allow for a greater propor-
tion of incident light, a point is reached
where both lights will match exactly,
by means of a suitable scale, the correct
exposure for any stop or speed of film
or plate, etc., is easily determined with-
out calculation. Before the light enters
from the subject it passes thru the
uncovered portion of the shutter
opening, then thru a diffusing body and
a color screen. This color screen may
be a gelatin film, stained a bluish-
green color and therefore only transmits
light of the same color.

-

1319

Wwww americanradiohistory com

e ————— =N S


www.americanradiohistory.com

- What To Invent

pianos have automatic tracking
devices for the purpose of kcep-
the music rolls in proper align-
ment with the holes in the
tracker-bar, which represeuts the eighty-

PKACTICALLY all modern player

For Years Railroad Travelers, Especially Those
Having to Make Journeys Between Cities Early
in the Morning, Have Had to Go Without
Anything to Eat Until the Dining Car Was
Ready to Serve Breakfast. What a Boon It
Would Be to Travelers If Some Progressive
Railroad Manager Would See Fit to Have
Developed and Installed, a Suitable Coin-in-
the-Slot Sandwich Machine As Well As a
Coffee Dispensing Device.

eight keys, the number on all standard
pianos.

If the perforation in the paper music
roll does not pass over the hole in the
tracker-bar there can be no playing of
music. The reason for this fact is, that
player pianos are in reality another form
of the vacuum cleaner, adopted to make
the piano play. Therefore if the note
hole in the music roll fails to effect a
proper conjunction with the hole in the
tracker-bar, the piano keys cannot operate
because of insufficient vacuum and air
pressure—hence no music.

There are several semi-successful
tracking devices for player pianos on
the market, but all have their faults
causing no little dissatisfaction and
trouble in operation, by tearing the
paper music rolls or causing discords
in playing when the rolls are not track-
ing properly as required for good music.

In view of the present unsatisfactory
tracking devices installed on player

ianos, and because of the great need
or a practical and simple improvement
upon same, there now exists a splendid
opportunity for the inventive public to
exercise their ability of creation by
perfecting a new design for this im-
portant purpose.

I would suggest that the reader pro-
cure catalogues of the different player
mechanisms, which will explain the
player action and automatic tracking de-
vice in detail. The present tracker con-
struction is made to operate from the
vacuum or suction that also proauces
the music in the player piano. But, the

pneumatic tracker soon becomes clogged .

with dust and lint from the paper roll,
thereby making it ineffective in keep-
ing the roll properly aligned.

In my opinion, what is needed is a
mechanical tracking device of simple

e e e o et P -

By JAY G. HOBSON

construction, so arranged that it can be
quickly attached by the average piano
tuner, and made to operate from the
mechanism that runs the music roll.
If the problem is worked out along this
line and solved, I am confident the in-
vention will sel promptly to some large
piano company who will gladly pay a
good sum or royalty for the improve-
ment.
SANITARY FOOT WARMERS.

The other day I had an occasion to

. get myself shod in one of these up-to~ -

date, “While-U-Wait” electric shoe re-
pair joints, (And truly—many are only
joints, being so small, and built in to
make a patron feel out of joint to find
a place to wait) where the head man
grunts out his gruff interrogation of
what is wanted; and when you tell him
you are all run down at the heel—need-
ing a new pair, he pushes you, (figura-
tively speaking) into one of his lame
chairs with a remark:—“Put on theese
hare slippers,” or: “Jus use theese hare
paper t'put yourn feet on!”

Dejectedly you slip on an old, dirty
pair of carpet slippers about ten sizes
too large for you; or else choose the
other alternative of assuming an un-
concerned air about sitting in your sock
feet, secretly thinking everyone around
you is looking at your big feet. But
the horror of it all is the inner fear you
contain, lest in your walking one of
your suffocating toes has bitten a hole
in your sock which now shows up like
an automobile headlight during an
eclipse.

Its pesky hard to maintain one's equi-
poise of appearance when finally you
gather enough nerve to let your eyes
fall floorward, and to your painful sur-
prise find your fears exactly realized,
making you wish your father had been
of a darker hue.

But granting that all the above did
not happen to you, the need still re-

An Idea Which Has Often Appealed to the
Author, Takes the Form of a ;ef Slipper
Carrying the Advertisement of a Shoe Repair
Shop Like That Shown Above. This Paper
Slipper Could Be Given to Each Customer
After His Shoes Had Been Repaired, and He
Can Use Them at Home for Some Time;—Thus
Providing Excellent and Cheap Advertising.
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mains for improved and sanitary foot
warmers. While I was waiting for my
“heels” the idea came to me picturmg
individual paper slippers of average sizc,
printed on either side with the adver-
tisement of the repair shop, etc., paper

slippers that would certainly be com-
fortable and warm, as well as, splendid
advertising for each shop, because their
customers could take them home; they
would serve in the place of the fre-
quently misplaced, regular slippers.
SANDWICH SLOT MACHINE.

As 1 write these jiggles while slowly
creeping on the S . R. R. thru the
“Tar Heel” state, my liver is having
a heated argument with my stomach
about the fuel supply. You see these
family arguments happen with the best
regulated livers and stomachs, when the
question of “eats” is a point to be con-
sidered.

Whoever figures up the train sched-
ules certainly has some enemy traveling,
and takes this early means of revenge
by setting the time of departure in the
wee-sma-hours, when the first cock
crows—or to be more exact somewhere
around five A. M. Now, I am sure you
will agree that no decent person likes
to catch a train before the Sun gets
out of bed; for when he does, it surely
means an empty stomach and angry
liver until the destination is reached.

Of course, if the “Slow & Uncom-
fortable R. R.” provided us early birds
with some movable means of obtaining
coffee and rolls, even tho it be of the
tin can variety, we could hold out and

appear a little more peaceful when
reaching our destination. However,
and sad as it may be, such is not the

case. NO, in this case the early bird
doesn’t get the worm. He gets the

ouch instead. So as I sit here on the

& U. R. R. this hungry morning,
weaving our empty way among the fat
and juicy morsels that we know these
country folks are now enjoying, my
mouth begins to water for some good.
old fashioned ham and—with flapjacks
for the finish.

(Continued on page 1342)
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Scientific Humor

Like an Echo!—“Pa, why do they have
repeating rifles?”
“1 guess, son, to make every shot tell.”
—William Tuman.

Couldn’t “Bear” It.—Pulley: “Why
did you get so hot-headed yesterday?”
Motor: “The oil ran out of my bear-
- ing."—E: W.-Vabhle.

The Origin of -Brainstorms.—CoL-
LEGE ProF: “What is mind?”
STUDENT: “No matter, ‘sir.”
CoLLEGE Pror.: “What is matter?”
StupENT: “Never mind, sir.”
H. C. Bearden.

Heard in the. Criminal Court.—
House: “I've been framed by a bunch of
low. wood-butchers.” : :

‘StRReT: “That’s nothing; these crooked

car-tracks have double-crossed me.”,
Coeta i ~- —F. J. Schwab.

-A Hint for

Bores.—"Am I

. boring you?” said

the auger to the
plank.

“You are bor-

- ing me to death,”

\, groaned _ the

! m— dlem plank. .
< #Pnr-sorry,” 'said the auger. ' “I'll soon
be thti"=F, J. Schuob.

?Depend.s‘Wji;\t He Hits.-,—;'jfust think

of it, Pat,” said the-auto salesman to his

" *prgspestive. purchaser, “this car will go
* ~siedy miiles’-an- hour,” o

iy *Faime™ said the I;';ishman. “And, now,

..».'h.._-'ias‘ Wi" it=sto| 7 =

T .;J Co 'o‘PrDick. Dickinson.

o

sactly.—~ToMPKINs:  “Bently has
- an-ggceived :a million dollars for his patent
~dating machine. It’s absolutely inter-
ence - proof, -and - dates. correctly and
% indelibly-a$ the egg is being laid.”

L2 DEWLEY. “Is the machine on the market
Loyet? LT, B T
¥ Somprins: “Oh, my no! and it won't
. “be either. The patéent was bought by the
" ~~TCoM “Storage Trust!”—H. S. Johnson.

B
57t
-

+// O.—STUDENT . OF
. ELEcTrRICITY:
“Can anything be
both positive and
negative at the
same time?”
ELECTRICIAN:

“Sure. When I proposed to my girl last
night she gave me a negative answer
which was very positive.”

—Walter Luire McDonald.

A Black and White Artist.—"Well
Rastus, I hear you are working again.
What business are you engaged in now?”

-“I’se done be in de mining business,
sah.”

“What kind of mining are you doing:
gold, silver or diamond?”

“I’se doing calsomining, sah.”

—Henry Sorenson.

But the Juice Ain’t “Lower” There.
~—Fmst STUDENT oF ELEcTRICITY: “Why
are the lights in lower. New York brighter
than those in the upper section?”

SECOND STUDENT: “Because they are
nearer the Battery, T guess.”

. —No Name.

FIRST PRIZE $3.00

Or Feeding
“Hootch” to the
Radiator !—
% T}:-:Aqnlm: , (i:)1

physiology class
°? “Who can tell
, e what is auto-
o intoxication?”
A pause—then
little Johnny volunteers. .

TeAcHER: “Yes, what is it, Johnny ?”

Jounny: “Riding around in an auto
till you're dizzy.”—Paul Abramson.

Lies slumbering here
One William Lake;
" He heard the bell -
But had no brake.
—Detroit News.

At fifty miles
Drove Ollie Pidd,

He thought he wouldn’t

"~ Skid, but did. -
—Rome, (N. Y.) Times.

At ninety miles

Drove Edward Shawn;
The motor stopt.

But Ed kept on.
Little Falls, (N. Y.) Times.

"~ Little Songs of Safety First.— '

inal if possible.

+ And —Is-

E receive daily from ome to

two hundred contributions to

this department.
only one or two are available. We
desire to publish only scientific Kumor
and all contributions shoxld be orig-
! 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. Write -each joke on a sep-
srate shect and sign your mame 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, bésides

. 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 dollars in cash
will be paid to each one.

Of these -

o

This monument’s
For Jackson Druck;
His Lizzie was lighter
Than the truck.
—Scrantonian.

Down in the creek
Sleeps Jerry Bass;
The bridge was narrow,
He tried to pass.
—Wilkes-Barre Times-Leader.

In peace here rests,
Poor Jerry Fitch

He put his hand
Upon the switch.

In state here lies
Old Archy Hale,

He put one foot,
On the third rail.
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The Stomach Contains Indigestion.
—The physiology instructor had asked
Johnny to name the parts of the body and
the organs contained therein.

Johnny answered, “The body consists
of the head which contains the brains, if
any, the chest, which contains the heart
and lungs and the abdomen which con-
tains the bowels which are A, E, I, O, U,
and sometimes Y and W."” -

—Carl Wm. Timim.-

-No Wonder the Joke Editor Is Blue.
—HE: “Why does a black cow give white
milk that makes yellow hutter?”

‘SHE: “For the same reason that a black-
berry is red when it is “green.”

—Dwight L. Parham.
(We heard always that the white cow
gave milk and the brown cow gave
coffee.—Printer’s Devil.) .

—

Wasted
Science.—J 1w :
“l see a certain
doctor has cured
insanity by pull-
ing out infected
teeth.”

Jam: “It won't
:ll:: l:my good;

ey'll go crazy
again when they see the bill.” .

*—Victor C. Heubner.

Heard in Biology. — TeacHer:
‘ ;)hnny, can you tell me what a tisswe
is?”

JoHNNY: “Sure, a tissue is a collection
of cells, all of which are siawfar.”

TeACHER: “Correct. Now give me an
example.” c

JorNNY: “The Penitentiary.” .

—Chas. E. Harrison.

“

—

Scientific Facts.—Sound travels 400
yards per second, but there are some ex-
ceptions to the rule. . ~~.«+ - -

Scandal—2,000 yards per second.

Flattery—1,500 yards per “second.

Truth—2%% yards per second.

: —Melvin Greene.

—_—

He Wa
“Charged” To
—HEg: (screwi
electric fixture
the ceiling) “Be
ter not stand :
close Mary, y¢
might be shocke
if . this thin
slips.” ~ ¢
HER: “Why. nuuu 44 - 4 am usea 1o
your language.”—Henry S. Johnson.

Squaring the “Circle.”—SHE: “What
shape is a kiss?”

He: “Give me one and we will call it
square.”—Albert E. Suyder.

A Good “Find.”—HEt: “They are a
wise couple.”
SHE: “Why?”
He: “They feed their baby garlic so
they can find it in the ‘dark.”
—Ewarest Ryan.

We’ll Be Switched.—Trans: “Nellie’s
hair used to be light, but now it’s dark.”

Former: “Perhaps she turned off the
switch."—Earl. A. Keiser.
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not be answered by mail free of charge.
4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for eac

h question. If the questions entail considerable researc

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

et SO )

Hornless Phonograph
£1086) Oscar W. Hartung, Detroit, Mich.,
asks:

. How does the Pathé Actuelle ph

To our mind, and providing your city board
were faced with the consideration of building
a new electric railway, then by all means it
would seem the most egonomical to purchase

© Q.
‘raxh operate? R
. 1. Relative to the two articles ‘‘Building
Your Own Phonograph” which appeared in the
September and October issues of this journal, it
would probably be a welcome idea, as you sug-
est, to publish the details of the Pathé Actuelle
ornless phonograph, but we have to state that
it would hardly be compatible with ethical prin-
ei‘ples to publish details of a specific machine
of this new type. s

|

\ 00_Tocussing..

‘The Diagram Above Shows the Principal Fea-
tures of the Hornless Phonograph In Which a
‘Paper Diafram, Taking the Shape of a Cone,
Vibrates So As to Radiate Sound Waves In All
Directions with Equal Intensity. This Elimi-
nates the Undesirable Focusing Effect of the
Usual Phonograph Horn or Sound Chamber.

The details which we did publish were prac-
tically all based on common knowledge of phono-
graphs, and we did not feel that we were giving
away any great trade secrets in explaining the
details there given. The Actwelle or hornless
honograph, like all simple things, must be
uilt carefully and very exactly to obtain any-
thing like satisfactory results. The diagram
berewith shows its general make-up. The paper
cone is a good piece of parchment paper
stretched or supported in such a manner as to
form a rigid cone, and the center of this cone
is attached by a stiff metal wire to the stylus
at the inner end of the moving arm supporting
the cone, L

The secret of the Actuelle lies in the fact that
the paper cone or diafram vibrates in a particu-
larly free manner, and this causes sound waves
to set up practically all around and thus
eliminates the disagreeable focusing effect due
to the usual horn—which produces sounds only
in one direction, 5. e., from inside the horn and
outward. Thus it is that with the Actuelle a
person hears the sound equally well in any
part of the room and not in a certain corner
of the room as is the case with practncal){ all
other machines having a horn-shaped amplitying
chamber.

Motor-Bus Versus the Trolley

(1087) H. P. P., L.——, Canada, writes the
Oracle: . X

Q. I am writing you to learn if you can
ut me in touch with places where I can get
Iinformation in regard to the comparative cost
of operating electric railway and motor-buses.

Some business men are of the opinion that
the motor-bus cannot compete in a city which
has only a population of about 70,000. .

A._ L \Vg would refer you to an_article by
Mr. L. H. Rosenberg, an engineer of the Gen-
eral Electric Co., which appeared in our May,
1920, issue. In this article are discust some
of -the merits and demerits of the one-man
trolley and their relation to the motor-bus.

N

the y of motor-buses and estab-
lish "a_regular and specific operating schedule,
etc. Of course, it is a question not so easily
answered, when it comes to the consideration
of substituting motor-buses for an already estab-
lished electtic railway.

It would seem to the editor of this column

that one of the important factors bearing on -

this particular matter would be whether or not
the electrical energy for operating the present
railway is derived from coal or from a hydro-
electric_system. As ymf nndoubtedl{ know, the
gross efficiency obtainable from small or medium
size steam-driven electric power plants is very
low, and does not usually rise above 7 to 8.per
cent.; while if the electrical enesgy required
is secured from a hydro-electric system, par-
ticularly if it is owned by the operating com-
pany, this may show a groes efficiency as high
as 40 to 50 per cent
Finally, we would sugsest that you write to
the American Institute of Electrical E“{"""ﬁ
29 W. 39th St, New York City, N. Y, an
to the American Railway Enﬂineerin‘ Institute;
431 Dearborn St., Chicago, Ill., who may have
in their files copies of papers presented before
these respective bodies that you can procure

The railless trolley, an omnibus taking power
from an overhead wire, has been used mor
in Europe than in America, and is worthy o
careful consideration. There is a very great
saving in capitalization, but the passenger-carry-
ing capacity is more limited than in the case
of a regular electric railway. .

We described and _illustrated the railless
trolley in our issue of July, 1916, to which we
refer you.

Electric Motorcycles

(1088) Fred Post, Auburn, Ill, asks the
Oracle:

1. In the article by Mr. Secor in the

anuary issue, on building a small automobile, -

it is stated that the electric type requires 300
to 600 amperes. At this rate and figuring on
15 amperes per battery, 25 starting type batteries
would be required ighing 1 pounds, and
costing_about $750, Is this right?

A. 1. Concerning the number of storage
batteries required for operating the small auto-
mobile as outlined in the article in the January
number of SciENce AND INVENTION, would say
that the figures you give are right, but in actual
practice those who have built electric motor-
cycles have done either of two things, it seems:

1. They operate the - batteries at a higher
discha:ge rate and use a smaller number of
them than that theoretieally required, or:

2. They do not operate the motor with the
full load current required, or in other words,
the motor is operated at a lower horse-power
output.

ere is a photograph and description of an
electric storage battery motorcycle in the Feb-
ruary number,

Water Motor Query
(1089) Roy E. Dukette, Hoboken, N. J.,

asks:

g. 1. Several queries about water motors.

. 1. Small water motors can be procured

from several manufacturers of these devices.

With a 3-inch pipe and 25 pounds pressure,
we do not believe that you can develop much
over 1/6 to 1/5 horse-power, altho if you can
procure a very efficient turbine, you might de-
velop as much as 3§ horse-power.

Operating 32 Volt Lamps on
110 Volt A. C.

(1090) R. M. Ayers, Detroit, Mich., writes:
. 1. What is the simplest way to operate
32 volt lamps from 110 volt A. C. mains?

A. 1. In reply to your query asking
the easiest way to reduce 110 volts A. C. to,
volts, for operating lamps rated at this potential,
we would advise as_ follows:
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. watts you will need.

-a water rheostat, - A - diagram .is . given

RS e Y v .- - . PR
_ The usual method of doing this and e
in commercial use for operating the lamps a
32 volts from a 110 volt Tircuit is by means of
a step-down transformer. Four lamps might als
be burned in series on 110 volts."

You did not state in your letter how.-man)
3 ut_ as-you mentionec
therein that your particular requirements are o
an experimental nature, we would suggest tha
you reduce the vol.t:se in the same way as tha
followed in shop _field* work, by meul::l [
! 8i oy
showing a water rheostat made from a smal
woodén barrel or keg. ¢ N

Y .

The Water Rheostat Is One of the Handi(
and Most Useful of Mechanisma for: the Br
pose of Controlling the Amount of Current St
plied to Any Certain Piece of ‘Elect.ﬂ#l A
aratus. A Very Serviteable One ' May
ade from a_Barrel, the Larger -the Barre} t
Greater the Current Capacity, and Vice Ver

Of course the rheostat will have to be p
portional in size to the amount of ehergy
watts you require. With a saturated salt wa
solution in a beer keg and using irom or otl
lates in the solution having about one squ:
oot area each, you can take care of 500
600 watts, and somewhat more than this
shorter periods.

How Many Miles of Wollaston Wi
per Cu. In. Platinum
(1091) William A. Romans, Baltimore, M

asks:
. 1. Several questions as to the ducti
of platinum wire, .

A. 1. Regarding the ductility of platin
we have calculated the length to which this v
can be drawn.

The very common form of Wollaston wir,
that used in ordinary delicate electrical ins
ments which has a thickness of .0004 inch.
cross-sectional area of this wire is .000,000,1
664 sq. in. by the formula, area is equal
bt 3 dividing this into 1 square inch we ob
the figure 7,957,730. In other words, there
be exactly 7,957,730 inches of wire in 1 ¢
inch of platinum.

This will give us 663,144 feet or 125.6 n
of wire obtainable from 1 cubic inch of platir
Inasmuch as 1 cubic inch of platinum we
.7758 pounds, we obtain a figure of 162
for one pound of wire. This wire is howe
not the finest platinum .i-e obtainable.
have on record, wire w’ Yameter is .0
inch. This will mea a wire of
above thickness could ~ ~ .wn out just
times as long as the ' < -nentioned wrir:
16,200 miles. .

This light wire i- "
wire obtainable; it -
can be obtained

means the sm:
nmercial product
- ‘market.
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! Science and Invention for April, 1921
‘ Before the War
i

~ SAVE $36

Buy Direct From The Factory

Try the Oliver for Five Days at Our Expense

This Simple Plan Makes It

\
|\
Brand
New
Latest
Model
A Finer Typewriter at a Fair Price

Per Month

Do not buy or rent any typewriter
until you know the Oliver. A five days’
trial will help you decide. Besides saving
you $36, we make the payments easy. We
ask no advance payment. But merely $4 per
month until the $64 is paid.

Do not confuse this offer with those for
second-hand or rebuilt typewriters. Our
Oliver is our brand new identical Model 9, for-
merly priced at $100. It has not been changed in
the slightest.

Over 900,000 Sold

Olivers are in use all over the world. Some of the
large concerns in the United States using Olivers are:

U. S. Steel Corporation, Nat’l City Bank of N. Y., Dia-
mond Match Company, Pennsylvania Railroad, Hart,
Schaffner & Marx, American Bridge Company, Encyclo-
edia Britannica, Otis Elevator Company, Bethlehem
teel Company, Boston Elevated Railway, N. Y. Edison
" Company, and a host of others of equal importance.
And thousands of Olivers are used by individuals—every
business is represented among our users. And every profession.
You can depend on this wide use of the Oliver as a guaran-

tee of its worth.

No Finer Built

Examine the Oliver carefully.
with a heritage of ideals.

ability, its inbuilt service.

proved its fine design and construction. .
You can’t buy a better typewriter at any price.

Mail the coupon now, for either a Free Trial Oliver or further

information.

It is built in a model factory
Only the finest materials are used.

And this accounts for the prolonged life of the Oliver, its dur-
It is simplified in construction and

built to withstand the hardest usage. The Oliver in war service

Easy to Own an Oliver

This sales plan is a legacy of the war, which taught us
all new economies — ones we won’t forget.

By reorganizing our method of distribution, we were
able to make a radical reduction in price.

We did not change the famous Oliver an iota. The ma-
chine we now sell for $64 is the identical one formerly
priced at $100 — our latest and best model.

During the war we learned that it was unnecessary to have
great numbers of traveling salesmen and numerous, expensive
ranch houses throughout the country. We were also able to

‘discontinue many other superfluous, costly sales methods. You

benefit by these savings.

Pre-war extravagances were ended. And our plan of selling
made simpler. We send the Oliver to you for free trial, so that
you may jedge it;-ig solitude, w:thgt being influenced.

—_— %

_ Send No Money

Merely send us the coupon. We ship an Oliver to you. Try it

for five days. Then if you agree that it is the finest typewriter at
any price, merely send us $4 per month, until the $64 is paid.

If you do not believe that this is the greatest typewriter oppor-
tunity, return the Oliver to us, express collect. e even refund
the outgoing transportation charges. You have not placed your-
self under any obligation to buy.

When the Oliver comes to you, you will admire its many ad-
vancements—all the refinements made possible during 24 years
"of typewriter-making. A finer typewriter is impossible. The

coupon below gives you the opportunity to be your own sales-

man and save yourself $36. .
Note that it brings EITHER an Oliver for Free Trial, or
further information. Check it accordingly.

Canadian Price, $82
The OLIVER Typewritér ©mpany

674 Oliver Typewriter Building, Chicago, Illinois

THE OLIVER TYPEWRITER COMPANY,
672 Oliver Typewriter Building, Chicago, Illinols

owp me a new Oliver Nine for five days’ free inspec-
_Jtlon. If I keep it, I will pay $64 at the rate of $4 per
month. The title to remain in you until fully paid for.

dy shipping point is............. teerereessecaierenaansn
This does not place me under any obligation to buy. If
I choose to return the Oliver, I will ship it back at your
expense at the end of five days,

Do not send a machine until I order it. Mail me your

book—'‘The High Cost of Typewriters—The Reason
and the Remedy,"” your de luxe catalog and further in-
formation.

I NBME .. .itttttiiiinrieriienstossstoresesnnessassecnns .

Occupation or Business......................ciivtnnnnne

L e —
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Science and Invention for April, 192|

~ Big Are Molecules?

Yy ROGERS D. RUSK, M.A.
(Continued from page 1286)

tration Above Shows That if a Baseball and a Molecule of Steam Were Mag-
iageball Was as Large as_the Earth, Then the Molecule of Steam Would Be
¢ as the Baseball Was, Fig. 1 Below Shows Comparative Size of Atoms.

the American investi-
derful laboratory at the
"hicago, has carefully
‘termined the electrical
ctron under very elabo-
nditions,

ribing how the electron
even weighed, appeared
this journal, and those
electron theory and the
tical measurements of
* of matter, according to
rpothesis, will find Prof.
entitled “The Electron”
:iing and valuable.

at Fig. 5, brings out in
1e extremely small mass
which the human body
tter is now supposedly
igine a powerful ray of

cee <cewee -.. .0 a spot on the man's’

chest down to a point no larger than the
head of a pin, and that in turn, the re-
flected light ray is magnified or enlarged
to the size of the earth, or a circle 8,000
miles in diameter. The whirling electrons
would only then be visible as shown to
the left of the illustration, Fig. 5. The
continents of North and South America
are superimposed on the illustration at the

this enlarged view of the area the size of
a pin-head, on the man’s body, is of the
same size as the earth or 8,000 miles in
diameter.

I had an opportunity, late last fall, to
try a new method of digging pole holes for
il'}e Cairo Light & Power Co. of Cairo,

[}

There were 155 holes needed, 20 in hard
rock, the balance in clay soil. The holes
were wanted in a hurry and labor was
scarce. I have seen the use of dynamite
advocated for this purpose and had read
a description of the proper way to do it.

Bore holes were put down to a depth of
five feet. Two cartridges of 40% dynamite
were cut in halves. The four half sticks
were tied to a thin strip of wood spaced
about six inches apart. A cap and fuse
were inserted in the top piece of dynamite.
The holes were not tampt, as we desired

a hole of only large enough diameter to
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left of Fig. 5, to emphasize the idea that

Blasting Pole Holes

By E. H. Dana, Missouri.

take the pole. The less the surroun
soil was disturbed and broken up, the be

The shots made a clean, well shaped |
just right for planting a pole.

The work consumed thirty hours’ |
The total cost for labor and explo:
was $80, or a tritle over 50 cents per
The engineer in charge was entirely s
fied with this cost.

Of course, the method described ap
only to the holes in clay. The holes ir
rock were blasted in a way well under:
by engineers, so will not be described
However, the rock work added mate
to the labor cost of the job. Had aj
holes been in earth the expense would
been somewhat less.
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From the day you enroll with Chicago “Tech” you are
under the direction of practical engmeers who teach you
thoroughly the methods which they use in their own work
and which you will use when you practice the profession your-
self. Lessons, exercises and special texts deal with conditions
as they exist, so when you graduate you are perfectly familiar
with the actual work of the drafting room.

You are carefully instructed on every point, taken upward
step by step, everything being made so clear that your
advancement is sure and constant. No time is put in on
unnecessary studies—you concentrate on the work that will
make your services in demand.

You get the same instruction by mail that you would get
if you came to Chicago to attend the College. Therefore if
now employed you can hold your present position until you
are ready to enter the field of expert Draftsmanship.

Moderate Fees, Easy Terms

Chicago “Tech” offers this practical instruction at a price
and on terms which place any of the courses within the
reach even of the man of moderate means. And payment
can be made on easy monthly terms. No man who wants
such training can give himself an excuse for not grasping
the opportunity now.

CHICAGO TECHNICAL COLLEGE
445 Chicago “Tech” Bldg. CHICAGO, ILL.

1325

Drawing Outfit—No Extra Charge

FREE outfit is included with our Home 8tudy Course or credit 'Flven it you already
E:ve mbou{.m hese are hl:(h grade instruments, drawing board, T square, etc.—same
used by el

Other Chicago ““Tech’’ Courses

'l'ech opeu the field of specialized training not only in Draftsmanship but
in omu- pa It you wun information on any of these, mark the oo':xpon

X to show whlch mb)ect interests you and full information will come by return mall.
No obll.nﬂon upon is_implied when you
oworm n M n nlznllne of w':&
THE COUPON  Siohsn saing vov o mas i m—wf"’*
CHICAGO TECHNICAL COLLEGE, M.'o Chicago “Tech” Bidg., Chicago, lil.
Wuhout obligation on my part, please send free and postpaid, instructions on
expert in u'ubiect marked below:

how I can become an

Architectural Drafting Anm. ineering

Machine Drafting Aero. %Mﬂ'

Electrical Drafting Gas Engines

Structural D Plan Readi ulidings
[ ] Sheet Metal Drafting &nmﬁu‘m

Plan R
mm H and Ventilating
oaf

Contracting—Buildings Steam ineering
N, . ... it iiinrtttaneeresesseasesosuseeeeetonnonseeatoneasenasesennas
AGATEBB. . ...ttt it et eetsatsareseenertat et e anatanssanaiasanenans
Poot OMMCe. .. ottt i e State.................

Free Trial Lesson included when inquiry is for Draft. hi

Colle:e or Home Study, state Which.......oooovnvii o vinn e itonaimesess
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Learn to Draw
at Home

Illustrators, Cartoonists, Commercial
Artists earn big money. $25 to $100 a
week and more. Learn at home in spare
time under personal direction of Will
H. Chandlee, famous newspaper, maga-
zine, advertising artist of 35 years’ suc-
cessful experience.

BE AN ARTIST / rrescouron

Delighttul, hmlnu.% gl:)of-:- Washington School

ltu%y l‘:&?n%d makes dca / of Art, Inc
o ot , Inc.
eazyl Send coupon or postal / Bogm 1912 Mardsn e

ety /) TRER NETISTS OGTYH

gi_o_-_ah.. rite for
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Recent Work of
the Bureau of
Standards

(Continued from page 1305)

-z

Popular-

Astronomy
By ISABEL M. LEWIS, M. A. :

(Continued from page 1295)

avoid absorption of gases and in special
refractories. The latter treatment guards
against solution by the molten iron of
small amounts of impurities which oc-
cur when the former comes in contact
with any ordinary refractory materials.
With vacuum fused electrolytic iron as
a starting point alloys have been pre-
pared containing the efements com-
monly present in steel. Mechanical,
thermal, microscopic and magnetic tests
on these alloys reflect the relation be-
tween these properties of steels and its
chemical composition.

NEW TEMPERATURE CHANGE THEORY
OF CRYSTALLINE QUARTZ.

Strange enough, it would seem, that
the Sugar Section of the United States
Bureau of Standards, engaged as it is
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of photography as many novas have been
discovered in the past thirty years as have
been recorded through all the centuries that
elapsed up to that time. A nova a year is
about the rate at which they are now being
discovered, and how brief a period is a year
in the life of a stellar system!

Instead of suns and solar systems evolved
from nebulae we, are .now nwre familiar
with the idea of n&bul_ae evolved from stars

tlrough some terific cataclysm.’

It is now known that there exists in
certain parts of space a number of sharply-
defined stars surrounded by extensive
nebulous envelo?x. Are these suns that
are going thru the process of forming their
planetary systems?

The fact. is now recognized that pressure
of light and electrical repulsion are forces
to be reckoned with in the evolution of stars
and nebulae as well as gravitational con-
traction. It has long been felt that the
peculiar formations existing among the
extended gaseous nebulae ‘could not be
explained as gravitational effects alone.

Light-pressure and électrical repulsion, as
well as gravilation are at work within the
solar system and the sun. is the -seat of
powerful disturbances which produce
periodic outbursts of exceptional activity
and which may have produced in theé distamt™
past more startling effects than any with
which we are familiar at present. =~ _

The earth and moon form a srstem that
is in a way unique. No satellite in the
solar system is so large in proportion te its-.
primary as is our own moon. Seen Trom
the distance of Venus or Mars, the two
bodies would apparently form a doubls star.
The diameter of the mbon is one-fourth that
of the earth. Satellite’ IIT of Jupiter far
exceeds our own moon jg actual gize bug
its diameter is only about four-hundredths
of the diameter of the planet- its orbit
ﬂ"rcircla. '{Ilje 1;lfiamhete§'a of Titan ‘the

gest satellite of the Saturnian 'ystemz
bears the same ratio to the diameter of
Saturn. Moreover, all the nearer satellites
of Jupiter and Saturn lie nearly in the
equatorial. planes of these planets, but the
orbit of the moon is inclined at a high
angle to the plane of the earth's equator.

t is not difficult to believe that the
satellites of Jupiter or Saturn were at some
time thrown off from the equatorial belts
of their primaries, just as the planets them-
selves may have been ejected from the
equatorial belt of the sun, but we cannot
so readily believe that our own satellite
was formed from the earth in a simila:
manner. S 4

The moon's orbit lies nearly in the plane
of the sun’'s equator however, and it is
conceivable that both earth and moon were
simultaneously ejected from the equatorial
zone of the sun, the two nuclei being so
close together that the smaller one remained
under :ge vitational control of the 1 .

The difficulties in the way of believing
that the moon once formed a part of the
earth are very great. It has been shown
mathematically that if the two bodies at
one time formed a single mass it would have
been impossible for the moon to break away
from the earth, unless the force that caused
the separation were sufficient to hurl the
moon to a ter distance than two and a
half times the earth’s radius. Roche found
out by computation that a satellite could
not remain intact within this distance
‘(:)mradii. to be exact) of its primary, but

be broken up into small fragments

(Continued_on, page 1356)
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Consulting Electrical Engineering.

S'cience and Invention for April, 1921

NOTICE 7o ELECTRICAL MEN-

I have prepared a pocket-size note book especially for
the practical man and those who are taking up the
study of electricity. It contains drawings and diagrams
of electrical machinery and connections, over two hun-
dred formulas for calculations, and problems worked
out showing how the formulas are used. This data
is taken from my personal note book, which was made
while on different kinds of work, and I am sure it will
be found of value to anyone engaged in the electrical
business.

The drawings of connections for electrical apparatus
include Motor Starters and Starting Boxes, Overload
and Underload Release Boxes, Reversible Types, Eleva-
tor Controllers, Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers, Variable Field
Type Controllers for Mine Locomotives, Street Car
Controllers, Connections for Reversing Switches, Motor
and Dynamo Rules and Rules for Speed Regulation.
Also, Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for Auto
Transformers, and Transformers for Lighting and
Power Purposes. The drawings also show all kinds of
lighting circuits, including special controls where Three
and Four Way Switches are used.

The work on Calculations consists of Simple Electrical

Mathematics, Electrical Units, Electrical Connections,
Calculating Unknown Resistances, Calculation of Cur-
rent in Branches of Parallel Circuits, How to Figure
Weight of Wire, Wire Gauge Rules, Ohm’s Law, Watt’s
Law, Information Regarding Wire Used for Electrical
Purposes, Wire Calculations, Wiring Calculations, Illu-
mination Calculations, Shunt Instruments and How to
Calculate Resistance of Shunts, Power Calculations,
Efficiency Calculations, Measuring Unknown Resis-
tances, Dynamo and Dynamo Troubles, Motors and
Motor Troubles, and Calculating Size of Pulleys.

Also Alternating Current Calculations in finding Imped-
ance, Reactance, Inductance, Frequency, Alternations,
Speed of Alternators and Motors, Number of Poles in
Alternators or Motors, Conductance, Susceptance, Ad-
mittance, Angle of Lag and Power Factor, and for-
mulas for use with Line Transformers.

The book, called the “Burgess Blue Book,” is published
and sold by the Burgess Company for one dollar ($1.00)
per copy, postpaid. If you wish one of the books, send
me your order with a dollar bill, check or money order.
I know the value of the book and can guarantee its
satisfaction to you by returning your money if you
decide not to keep it after having had it for five days.

vishrws . THE BURGESS CO. 70 ettt e chcgs, s

Power Plants, R. R. Signals, Electric Railroads, Industrial Problems a Specialty,

Information furnished on electrical subjects. Inventions perfected.
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‘EARNED PER WEEK

by Burgess-Trained Men
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Play the Hawailian Guitar

Just Like the Hawaiians!

Our method of teaching is so simvle. vlain and
easy that you begin on a piece with your first
lesson. In half an hour you
can play it! We have reduced
the necedsary motions you learn
to only four—and you acquire
these @« few minutes. Then
it is only a matter of practice
to acquire the weird, fascina-
ting tremolos, staccatos, slurs
and other-effects that make this

accompaniment. Your
tuition fee includes a
beautiful Hawaiian Gui-
tar, all the necessary
pie&) and steel bar and
62 te ] and p

for
own gulitar.
Send Coupon NOW
Get Full Particulars FREE

First Hawaiian Conservatory of Music, Inc.
233 Broadway NEW YORK

hoin s ln, v SATATAY, S0TAN
sy e . D nformation, special price

of
if you have your

Name ..... T T T T R YT T PR .
Address ..cccecesecnccncaccccacasnsesescssecnene .
TOWD.coseeerescnsescnsanns State..eecervone E E
Write Name and Address Clearly
AValuable Book
BRINGS
FREE &
PAY

come By hoe study I Your spare
study in your s
time? of solf

S Oour new umlos -

A helps will show you how. No mat-

. ter what your line of w. will
find In our FREE CATALOG 0f sel{-help books many
nlub;z‘.“ e a8 t& i\llov ;’lmub?nw by in-
crease . Especlally valuable ter-
ested in Electricity, the Automoblle, Machine

Shop, C"Ipne:-;‘yb:’l:nt&n . Farm Mechanics
o ironding or Modern Langeages, o o .

Bent LUTELY A postal will bring
it. 8end for your copy now.

Frederick J. Drake & Co.

1009 Michigan Ave. Chicago

{Easy foPlay
~ Fasy foPay
SAXOPHONE " “

A » by
MAKES AN IDEAL PRESENT

Qo fox free guswphons beak sad entalo of every. §
BUESCHER SA}D, INSTRUMENT 00

Recent Work of the
Bureau of
Standards

(Continued from page 1326)
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LARGE ELECTROMAGNET FOR
MAGNETO-OPTICS.

This electromagnet is used for study-
ing the effect of magnetism upon light.
It takes 100 amperes at 240 volts and
is water cooled. It is perforated along
the axis to allow a beam of light to
pass thru. A polariscope is shown set
up on the end pillars—the polarizer at
the far end and the analyzer at the
other. The strength of the magnetic
field is measured by means of a Bismuth
Spiral or a test coil (both shown on the
small table) in conjunction with the
accessory apparatus (shown on the
left), mutual inductance galvanometer,
milliammeters, sliding resistance, etc.
The apparatus as shown is arranged for
studying the effect of temperature on
the rotation of crystal quartz, a crystal
of quartz being placed in the small
cylindrical furnace between the poles of
the magnet.

Fascinating Experi-
ments in Chemistry
E By O.IVAN LEE

(Continued from page 1314)
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The glycerine is uneasy and begins to
bubble—then smokes and fumes. Ina flash,
the whole mass bursts into a hot and daz-
zling violet flame resembling a miniature vol-
cano, for sparks and clouds of smoke are
not lacking to complete the illusion. It will

need little imagination to conjure the pos-
sibiliﬁamg\sh&uﬂﬁh-ﬁmrting trouble
if broken cases should get them to rubbing
elbows in transit. Fortunately, there are
not a great many combinations which are
80 energetic, but the moral is: No matter
how mysterious the fire—there's always a
reason!

HOW “RED CROSS” KEPT LIGHTS
GOING.

Science and Invention for April, 1921

e¢aRanger s
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Meadsiiwme
ADD TO YOUR I

$5 TO $10 A DAY MADK

o

T S e ects; be_pebite ﬂ prog .
ey ‘-“ Lo, Preoftacmemme

KING INSTITUTE, EP-300—Ststiien P, =

SPEED LATHE$1050_£= 4"
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praets

= 24" Metal Bed

Swing 77
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S e Piacn 17
CENTRAL MANUFACTURING CO.
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Are you loo!
developing that
sultus. Wi
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WANT 4
1 Happinsssl
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Prosperity!: Power

Along with keeping “the home fires burn- -I-’é’ﬁc";:.-y mmw om i
ing,” the Transportation Department of the | 10c and birth m SONHEYWOOD
«American Red Cross” considers it also| ., e posain iy °°-~
:ﬁsentiz:ll t‘()) keep it; office lights sltclcl:‘t‘xl'?gl ‘;l‘h‘: . o Fnmniess

is end, by providing its own € ic «
by means zf a rather novel agency, it has ‘B%?BLEEESUNNS‘%GW
given Paris its latest American sensation, Son et
the one preceding it, bein%ethe afternoon Send for beskiet chewing Photee ¥ 5o
when Major George H. Robertson, head of | '"'E'izmcr -
the department, stood at the junction of two | u"l:_m G Snaﬂs C0.
of the city’s most congested thorofares giv- Vou %, Cilapn .
ing Paris policemen is ideas on how to ppe———

R e e S TAMMER
ecently the city authorities noti e

headquarters of the Department at No. 4, PTTE Took eatitied BT

Avenue Gabriel, that there would be no Advacced Nosmeal Method of O

“juice” for the electric lights between the | e

hours of 9 ;.m. ang 3 p:;:. Fuel lxs s¢§rcc :

in Paris and must be used sparingly. INow

this particular day happened to be dark and s EC R ET s

foggy with msuch vivlo:-ik to be d?nehuln dtahe gperatImé‘mDeucﬂwvu and

department. Some ha visions of a holiday, H

for without light it was practically impos- Indepenent, e 2 Crims

sible to figure up long columns of gas con-
sumption, finance, or play on a typewriter.
That idea, however, was rudely dispelled,
for a telephone message to the Red Cross
garage brought out a bi Crochat repair
car, equipt with powerful generators and
heavy cables. .

Within a few minutes after its arrival, the
motor was snorting away in the street, and
the generators were sparklin, and sending
out over the cables into the building suffi-
cient current to furnish the light for ev::‘y;
lamp there. Standing as it did on a m|
frequented thorofare, the big car attracted
considerable attention.
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Detroit, Mich.

BOUND VOLUME Ne. VI
Of ELECTRICAL EXPERIMENTER
(Issues of May, 1918, to April, 1919, inclusive)

Do not delay a o day. The i will
mafied out first. order at once, and you will
receive your volume by return

Speoclsl Price, $1.76
Plus Postage for 8 Pounds
This 1s less than the actual subsertption price. Mall
your remittance today.

Boeok Department Ezperimenter Publishing Ce,,

233 Futton Street, Mow Yerk Oy
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The VIRAZONE

in its functions and accomplish-
ments, is science’s medicine
chest in combination with a
miniature beauty parlor.

Mechanically, it is a self-con-
tained high-frequency instru-
ment with all the current effi-
ciency of the more elaborate and
costly professional apparatus.
Attached to any electric-light
fixture it transforms the current
(direct or alternating) into Violet
Rays and Ozone in all their
purity. Though highly techni-
cal in design and assembly it is
as simple, safe and economical
in operation as a light-bulb.
The VIRAZONE responds
with reliable constancy to all
the varying demands for volume
and intensity. Whether the
subject under treatment be a
delicate infant with “‘every nerve on fire" or an aged paralytic, devoid of sensory
reaction, the simple turning of a knob calls into immediate action the gently soothing
or the intensely stimulating rays. All bodily ailments, ranging in gravity from
pimples to paralysis, are effectually cured or greatly benefited by the tremendous
energizing impulses of the Violet Rays and the peculiar oxidizing and cleansing
property of Ozone.
The VIRAZONE “‘gets under the skin’” and deep into the underlying tissues with-
out the stretching and sagging that follow the use of the prevailing type of vibratar.
Whether suffering from some serious malady or émbarrassed by some annoying
affection or condition of the skin or scalp, the VIRAZONE is your confident
hope. °
The VIRAZONE is a marvel of compact efficiency, extremely moderate in price
and guaranteed for all time against mechanical deficiencies of every nature and kind.

Regardless of what it is doing for others, you want to know what it will
do for you.

Apply to your favorite drug or electrical dealer today for a ten-

day free trial. If he cannot supply you promptly, write us, and we
will.

THE VIRAZONE COMPANY

1300-5 Absopure Bldg.,
DETROIT, MICH., U. S. A.

ORPHO

[ERMO TELEPHONE

-WITH.

TALNING 2= SIGNALLI T
TICAL SCIENTIFIC TELEPHONE
{G ON A NEW PRINCIPLE.
\SSEMBLED. FOR INSTANT USE

BE EQUALLED AS A DISTINCTIV
TIVE 22 |NTERESTING NOVELTY.

) ALL UP-TO-THE-MINUTE YOUNGSTEF
LAS TO THE GROWN UPS.

MNANUFACTURED BY

AMERICAN THERMOPHONE COMPANY

1E-16 ALl 4
o/0R0 ST BOSTON. MASS.

—_—
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Oddities of Physics

By H. WINFIELD SECOR
(Continued from page 1285)

building a wall one mile long, the dif-
ference between the actual wall as coa-
structed by leveling with spirit le
and a dead straight line (sighted across
the top of the wall by using a leveling
telescope or surveyors .instrument) is
one-half foot. In other words, if the
wall was constructed two miles long
by leveling, the top of it would curve
upward in the center, so that if a per-
fectly straight line or chord were drawn
across the top of the wall, there would
be one-half foot difference between the
line and the top of the wall at either
end. For longer walls this difference
increases of course, and decreases as
the wall becomes shorter.

1]
i

-

\

A

[“1 4504 - KA

tx
{
Al I
|1

The Illustration Above Shows, Greatly
Exaggerated of Course, How a Mountain or
Hill Exerts a Sidewise Gravitational Pull oa
a Suspended Plum Bob, for Example. That Is,
If a Tower Were Built v Mecans of a Plumb
Bob on the Side of the Mountain in the Posi-
tion Here Shown, the Tower Would Not Be
Straight But Would Lean Away from the
Mountain, (Unless Precautions Were Taken to
Allow for the Sidewise Pull of the Mass of the
Mountain, of Course). This Difference Would
Not Be Very Much,—But the Higher the

Tower, the Greater Its Magnitude.
HOW‘ MOUNTAINS ATTRACT MASSES.
_ It is a well known fact in physics that
if we suspend a mass, such as a leaden
sphere, whether small or large with
a cord by the side of a mountain or
hill, this promontory will exert an at-
traction for the suspended mass, and
which varies with the respective sizes
of the mass and of the mountain.

. The particular consideration we are
interested in here is that if we were
to construct a tall chimney or tower
on the side of a mountain and line this
up presumably vertically with a plumb
line and bob, then as the diagram,
Fig. 4 shows, the tower would not be
exactly vertical, but would lean out-
ward from its base, owing to the at-
traction between the plumb bob and
the mass of the mountain which, altho
(Continued on page 1332)
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Surely,You Can Now Afford to Own
This Great Library of Knowledge

- Séts of the Encyclopaedia Britannica in the Popular Handy Volume Issue, Printed

LS

1 a set of
)ecause you

8 ever gince
IRED how

af children
ur
e88 to &

s dil,t,h’e*Famous_ India Paper, Are Offered at Prices Within the Reach of Everybody

SUM and SUBSTANCE of ALLL HUMAN KNOWLEDGE.

Consider what a satisfaction it will be to have at hand
THE ANSWER TO EVERY QUESTION which comes to
an active mind.

The Britannica covers the whole range of man’s thought
and activity and achievement—it contains more 41,000
special articles, more than 500,000 indexed facts. ,

Both for profit and pleasure

PADIA BRITANNICA

Is one of the best investments any ambitious man or woman
can make.  To briefly describe its scope is impossible. It
¢ontaing’ hundreds upon hundreds of articles on religion,
philosophy, history, art, science, literature, manufacturing,
engineering, law, physics, commerce and scores of other
subjects—41,000 articles in all. It abounds in everyday use-
ful facts that satisfy the inquisitiveness of the child mind,
that enlighten the housewife, the farmer, the business man,
the investigator, the educator and the lawyer.

Men and women in all walks of life are among the 200,000
owners of the Eleventh Edition.

NOI'IF“?YOU DO NOT OWN THE BRITANNICA, WHY

This is your opportunity to own an India paper set.

These sets are printed on the beautiful, genuine India
paper.

As you know, this very thin but strong India paper makes
this great work more convenient to handle, more inviting
to read.

These sets are offered at prices and terms which make the
Britannica a bargain to anyone who does not yet own a set.

Monthly Payments.

’

As First Payment Brings You This Complete Set of 29
Volumes Containing 44,000,000 Words, 30,000 Pages,
15,000 Maps and lllustrations. The Balance Is in Small

Remember, this is an unusual offer of the complete
Britannica printed on genuine India paper. Act today—
NOW—by clipping the coupon and sending for the beauti-
fully illustrated book, which is sent without charge, telling
all about the Britannica.

If you are ready to subscribe now, write an order on a
piece of paper and mail with a dollar bill and we will give
your order prompt attention.

Sears, Roebuck and Co.
'CHICAGO ,

Sign and Send This Cow Today. )
r LB ) C— I W ) —— el I SEEES ﬁ
Sears, Roebuck and Co., Chicago, Il 28U

. . Gentlemen: Please_send me your illustrated Book, giving full
information about the Encyclopacdia Britannica. Also tell me what
I will have to pay for a set of the Handy Volume issue of the Britan-

'nica printed on genuine India paper. I
'Name ........................................................................ .I
POSLOICE tivvrerrnnnerteenessnccnenseseseacsncecrestsssssssnsnnssoscsacns ....l
R.F.D. Box X
l [ Nowcoveaiiiininnas State.......cieviiiiiiitesasestnccscones .'
Street

AN NO..ouuetttiiiieeeiirttnriiertniesienissonrssesaeenessansoesonsncasnnn
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10c Charges Your Battery

SUR! ACT ING Battery Stations and G
A
ITE FOR BU!
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s F-F Battery Be

WITH AN atte Ooster
or Magnetic Rectifier for 105-125 Volt 60 Cycle Alternating Current at a 1914 Price.
F-F Battery Boosters are entirely automatic and operate unattended. Adjustable
Carbon Electrodes rectify the current and operate for thousands of hours.

Screw the plug in lamp socket in your garage, snap clips on bat
lerminals without disconnecting or removing battery from car, turn switcl
and lock garage door, knowm‘ gour battery will be charged in the morning
Keeping your Starting Storage in charged condition makes it dehght‘
wully responsive and lasts so much longer, ng fewer exg: ive battery
renewals, that it actually costs you less to buy s without one.
Iantamupou.-ponmcmum .$18

“Type 16-8 ampere for 8 volt battery..........
'ype 166-12 ampere lor l wolt battery........

1626-12 volt and 12 ..
J" h ampere chuxmg Tates are bm'. for la-r‘e b.tumm or whue time ited.
ing weight ¢ with AMMETER and BATTER Y .u to 15 Ibe.
lncYude tage and insurance with remittance for parcel post shipment.
Other FF”Bntwry Booswm for Farm L? ting Plants and Direct Current.
es Use the F Rowy Rectifier for Group Charging.
ECK WITH ORDER

LLETINS 12 AND 2-A, O

WR
THE FRANCE MANUFACTURING CO., Oﬂim and Works. Cleveland. Ohin

- - . WWwW americanradiohistorv com
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the distance between its center of
gravity and that of the earth.”

This is shown in the accompanying
illustration, Fig. 5. A 100 pound ball,
that is, one weighing 100 pounds at
the surface of the earth, will weigh but
25 pounds when four thousand miles
above the earth’s surface. Since the
weights of objects above the earth are
inversely proportional to the squares oi
their distances from the center of the
earth, we find that w, the weight
at any elevation is to W, the weight
at the surface, as D—the distance in
miles from the surface to the ceater of

. (Continued on-page 1334)
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| “Good Bye, Boys!”

. “Today I dropped in for a last word with the boys at the office. And asIsaw Tom
. and Dave there at the same old desk it came to me suddenly that they had been there
- just’so the day I came with the firm four years ago.

7 *When I started here I was put at a desk and given certain routine things to do.
- It was my first job and I took it as a matter of course. But after a few months I

began to realize that I was nothing but a human machine, doing things that anyone
- could do, and that I couldn’t expect to advance that way.

“So T had a talk with the manager and I'll never forget what he said. ‘If you want to get ahead,
put it some of your spare time getting special training along the line of your work. We want men
who care enough about their future not only to do their work well but to devote part of their
spare time to preparation for advancement.’ :

“That very night I wrote to Scranton and a few days later had started studying evenings at

" home. Why, do you know, it gave me a whole new interest in our business? In a few months I

was .given more important work and more money. Since then I’'ve had three increases, six

months ago I was put in chargé of my department, and now my big chance has come—I’m to be
manager of our Western branch at $5,000 a year! .

. “Tom and Dave could never see any sense in my studying nights—they said eight hours a day
was e}xlxoctllg}}ll for an'}}'1 m’anIt}(l) (ll)e ’:}?theredldu}rlith l{)usinei)ss. T T e e g
" They had the same chance I had—they could have been big TIONAL " CORRESPONDENCE SCH
men in the firm today. But they stood while I went up to l l“E%!{“&as-:'i ¢ SCRANTON, mm‘
one of the best jobs in our business. It just shows what | BB et o T
spare time training will do.” H GHEMICAL ENGINEER

Every day men who have let the International Correspondence
Schools help them are moving up to more responsible positions and

HSALESMANSHIP
[JADVERTISING MAN
L]

‘ractio! %mm%gmon
bigger salaries. Clerks have become advertising, sales and business o8l Dt s ILLUSTRATOR
managers; mechanics have become foremen, superintendents and Telegraph Expert BUSINESS MANAGKMENT
engineers; carpenters have become architects and contractors; men EEGHANIOAL KNGINEER Business pondeat

and boys have risen from ‘nothing at all to splendid positions of
‘responsibility—because in spare hours at noon and at night they have

l
|
l ee! Comm | Law
learned to do some one thing well. If you want to make more money, OIVIL ENGINEER GOOD ENGLISH |
show your employer you're trying to be worth more money. If you | HEifEFortsson shmun mwggéj,;.:'s blects
want a bigger job, show him you’re willing to prepare for it. | ARCHITECT, & ftamen 5;{‘,',;;&, o e
There’s a simple easy way to do it. For 29 years the International H R AGRICOLTURE JL]8pant
Correspondence Schools have been training men and women right in | S e eat P ool
their own homes whenever they had a little time to spare. More |
than two million have stepped up in just this way. More than 130,000 Name
are studying now. Ten thousand are starting every month. I Present Business
Can you afford to let another priceless hour pass without finding [ strest
out what the I. C. S. can do for you?  Here is all we ask—without cost, and No
without obligating yourself in any way, mark and mail this coupon. | ciy. State.

Canadians may send this coupon to International 1-1-31
= . o Correspondence SoAools Canadiam, Lid., Montreal, Canada |
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Elect
or the
pre in d
Make e
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e Ve

wo

) cal _ )
member of our ad-
visory board.

How This Great Institution
Irains You jor the Master]ob

You can develop your talent so that you, too, can be prepared for the big e1ectncal job at handsome
pay. Ninety leading electrical experts and instructors—the largest faculty of any similar institution,
are here ready to personally direct you to SURE success. Every minute of. your.time herc is made to
pay you. We SPECIALIZE IN ELECTRICITY ONLY. You receive thorongh ‘theoretical knowl-
edge as well as practical training in our well equipped laboratortes. Fifteen years of specialization
has taught us what non-essentials to eliminate. Instruction here is more thorough and personal.
You learn more in a shorter time at less expense, and you can fill a definite place in industry when vou

- {
] graduate

A PLACE FOR EVERY STUDENT SELECT YOUR OWN FUTURE

Whatever your age, your past education or Practical Electriclty.~A six-months’ coun.eln
present ability, there is a proper starting place for | ajiation and maintenance work. Eighth

you here in this big electrical school. The chief grade education deésirable. Entrance any time.

requirement is ambition to succeed. We will
place you where you belong and advance you as Dﬂ.eetmlnlmlu.—l wo and three year courses.

N . to College
rapidly as your work permits. of Electrical Engineering. : Common school and
some high school credits reuulred Encrnnce any

EARN WHILE YOU LEARN time.

In addition you may be employed part time and m:;“""l l'(':';“s":':; "E‘:h""'::':dm%m
study at sch?ol part time. Thus you may obtain to mea "I ::’: u!! 1 high school education or equivas
actual practical experience and the salary earned o1, * Entrance every three months.

1 th h school.
helps pay your way throug Armature Winding.—Three months full time.

C school ed: A desirable. Entrance
JOIN OUR BIG STUDENT BODY any time.

Over 2300 ambitious young men studied electri- Drafting.—One year course. Common achool
city here in 1920. In over 15 years we have trained education desirable. Entrance any time.
thousands of clectrical experts who have made their
mark in every country of the world. If you want
! to make your mark in the great big world of electric-
ity with its unlimited, high pay opportunities,
don't experiment with untried, unsound methods of
instruction. Investigate all that this world famous
school offers you. Let it help you to make your
dreams come true. Get the full particulars. Fill
out and mail the coupon now and be that far ahead
in the climb to your success.

SCHOOL OF ENGINEERING,
Dept. SI-4—Milwaukee, Wis.

MAIL THE COUPON, TODAY, FOR FULL
INFORMATION ON THE COURSE YOU
WOULD LIKE TO FOLLOW. SEE LIST OF

B D Y R U

'

L]

.

[]

COURSES. : Pll‘cz:c_send me information and illustrated

[
p ll l f E . . + Course
: School of Engineering @ [~

of Milwaakee ' Address
.
*Leading Electrical School of America" . Town State

B Established 1905 : ow
: MILWAUKEE, WISCONSIN . Age Education
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ANILYON COLLEGE of LAW, 404 Morisa Bidg., Chicage

Oddities of
Physics
(Continued from page 1334.)

when a truck is caught in the mud or
ditch, a short angular hitch permitting
the horse or horses to pull up and out
on the load, will invariably give success;
whereas a straight pull, if the traces are
horizontal, would not pull the truck out
of the mire or ditch.

This question, let it be said, is not
as easily solved or answered as might
at first seem, for there are several
factors which bear on the matter,
and these are considered briefly below:

In the first place, we had probably
best consider what happens in the
case of a short or long hitch when tha
pairs, traces, ropes or chain used are
of different lengths for each pull, but
perfectly horizontal during the act of
pulling. As the scale in the two figures
shown, the pull exerted in this case, 20(
pounds, is the same whether the trace is
long or short. This may not seem sg
at first, but it is a proven fact and ‘any-
one who has studied engineering cal-
culations, especially those concerning
the movement of railroad trains and the
power required to move a given load
(whether in a car, wagon, automobil¢
or sled) with a certain co-efficient of
friction, and knowing the speed at which
the mass is to be moved, will see this
point immediately.

Regarding the short and long hitch
with the horizontal or usual style of
traces, it might be interesting to note
that the writer  before being able t
convince a friend of his that the pu
is practically the same in either cas
(disregarding any small infinitesima
loss due to any extra long traces, chain
or ropes used and their consequen
weight, or any swinging) had to get
the opinions of five professors of me-
thanical - engineering in leading Ameri-

tan universities (and these letters are '

still on file for the benefit of any other
‘Doubting Thomases”), to the effect
that this law is correct.

To sum up the situation in a few
words then, and providing the traces
ire straight or horizontal, and not placed
>n an angle, which changes the effect of
the problem at once:—it does not make
iny difference whether we use a shor:
or long hitch. The same would apply
to a man pulling with a rope attached
o a piano or other heavy mass, and he
would not pull any more—or less,
whether he were five feet or twenty-
five feet from the load!

Where this problem changes entirely,
jue to placing the traces at an angle,
is shown ir the two lower illustrations
at Fig. 7. The illustration showing
the front wheels of a wagon in a gully,
ind resting against a large amount of
lirt, talks for itself and shows that the
only successful or logical way in which
to get this wagon out of the rut, is to
ipply two forces, one uprward and one
forward. Calculating the resulting
forces accruing from the slanting traces
ind solving the parallelogram of forces
as shown in the drawing, taking the pu'l
:xerted in the traces as 200 pounds, we
find that the horizontal component or
forward pulling force would be 199
pounds, while at the same time an up-
ward or vertical lifting force of 20
pounds would be exerted to help raise
the wagon out of the rut or gully.

(Contsnued on page 1338)
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from exact reproductions of 12 old masters
Complete plans and specifications, one dollar,
postpaid.
Violin Oatfits from $15 Up
JOSEF DEULIN Y&, AL
1414 Broadway [ DETROIT, MICH.
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both sides of the paper can be used. It
must be remembered that the letters are
read by the points in relief,—the arrange-
ment of this machine is such, that the
relief points on one side of the paper oc-
cupy the blank spaces of paper between the
relief points on the other side. Of course
with this machine exact registration is
absolutely essential. Again we have the
six keys arranged radially for making the
Braille embossments. Like all the ma-
chines hitherto mentioned, this Constangon
machine is deficient in speed.

We now come to a stenographic ma-
chine. M. Pierre Villey, the eminent pro-
fessor of the University of Caen, France,
blind from infancy, invented a steno-
graphic machine for the blind, and in
spite of the war, managed to complete its
construction by October, 1916, It uses
syllabic signs and adhering to the Braille
embost points, the inventor developt a
most ingenious phonography of his own.
It is fair to say that the development of
his stenographic system to be written in
points, was as much an invention as the
machine which executes it. Twelve points
jn his system can be combined in over
4,000 ways, giving an immense number of
syllables; three lines are used for the de-
velopment of each normal line of writing.
What is called the tactile field of the
finger is not called upon to go outside of
the area of the six Braille points. He has
even developed the embossing to such an
extent that the blind person can read
simultaneously with both hands.

A blind stenographer has reached the
remarkable speed of 140 words a minute
with this machine. It is to be noted that
he was an exceptionally expert operator.
Our illustration shows the general ar-
rangement of the parts and it will be seen
that it prints upon a wide band of paper.

Finally Lieut. Muller, an officer of dis-
tinction who was wounded in the war, and
blinded there, has produced what he calls
his stenoglyphe, also in the year 1916.
He uses a phonetic stenograph alphabet
in which each sign represents a syllable.
He adheres to the Braille embossments.
He uses ten points. One feature of his
system which is favorably commented on,
is that while its rapidity of execution is
quite sufficient, it gives a text very easy
to read. It was thought at one time that
the ten points covered too much of an
area, but it is found that it can be read
with as great a rapidity as any other
system.

FIREFLIES’ LIGHT IS MOST
EFFICIENT.

Fireflies which will soon be flashing in
arks and gardens are called by Dr. E.
glewton Harvey, professor of physiology,
Princeton University, “a most extraordinar,
kind of lamp which is able to make its o1l
from the products of its own combustion.”
Speaking before the American Philosophi-
cal Society, he described the chemistry of
the production of light by the firefly. With-
out going into technical details, it may be
said that this light is due to the burning or
oxidation of a substance called luciferin in
the presence of an enzyme or catalyst called
luciferase. As in other methods of burning,
oxygen is necessary; unlike other methods,
water is essential, and no carbon dioxid or
heat is produced.
When the luciferin is oxidized, producing
light, it turns to oxyluciferin and water.
e strangest part of this reaction is that it
reverses itself immediately, the oxyluciferin
and water forming luciferin. ‘Thus, while
a firefly is flashing, oxyluciferin is produced,
and between the flashes oxyluciferin is re-

duced and is now ready to be again oxi-‘

dized with light production.”

This reversible reaction can be produced
in a test tube by any one who can collect
the luciferin and luciferase.
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Wouldn’t Stay Down.

He was putting in long hours at un-
skilled work. His small pay scarcely
lasted from week to week.

He saw other men promoted. Then
he learned the reason. They had special
training. He made up his mind to get
that kind of training.

He sent to Scranton a coupon like the one be-
low. That was his first step upward.

The reward was not long coming—an increase
in salary. Then he was made Foreman. Now he
is Superintendent.

It just shows what a man with ambition can do!

What about you? You don’t have to stay down.
You can ¢ to the position you want in the
work you like best.

The to do it is easy—without obliga
youml:g any way, mark and mail this eou%
— e G G SEYPEAR OUY WERE === e cwms cwmm e

INTERRATIONAL' CORRESPONDENCE SCHOOLS
“ BOX 6187-B SCRANTON, PA.

position,

TR LS muliy e e
or in the subject, et ‘which I mark

Elestrie
Te

Name,
p— BN EY
Present B""”“'.,, o
8
and No.
City. —Stats,
- —_— — ———.

200 Miles per hr.
Air Propelled

Railway
(Continued from page 1279)

major part of the load or weight, the car
units resting on ball-bearing wheels so as
to minimize all friction.

The car units as devised by the inventor,
are intended to be made up in short,
inter-locking sections, the coupling be-
tween each unit being flexible to a certain
degree so as to facilitate the train of sev-
eral sections moving thru curved tubes at
high velocity.

Mr. Barlow has called the front section,
the “engine unit,” and this contains the
electric motors and the propellers which
create the rearward thrust on the air and
on the side walls of the tube, which walls
are formed into annular pockets with
curved tails, the air taking the course in-
dicated by the arrows. The tube is de-
signed to be about 9 feet in diameter, while
the body of the train and the engine units
are much smaller so as to provide plenty
of space for the air currents and propeller
action.

Mr. Barlow has had considerable ex-
perience in flying large airplanes and it
was due to this experience, that he was
imprest with the idea of designing a new
transportation carrier embodying the
principles here elucidated. The reason for
using three propellers is based on the fact
that a smoother action is obtained in cre-
ating such a high velocity thrust on the
air. Each of the three propellers rotates
at the same speed, but they are arranged
with successively increasing pitch so that
the air current from front to rear is
smoothly but rapidly accelerated to a very
high velocity.

One of the principal points covered in
his patent on this railway, and-as ex-
plained to the editors, is the arrangement
o>f the inner wall of the tube or duct so
as to quickly bring to rest the rapidly
moving air currents set up by the pro-
pellers mounted at the forward end of
the car or train. If this were not done,
a powerful current of air would be created
which would continue rearwardly from the
train for a great distance, and would
eventually interfere with the progress of
any train or car units which might be
following close upon the leading train.

The inventor explained that by this
method of curving the rear edge of each
wall pocket around toward the front, any
current of air thrown into it by the pro-
pellers, would swirl around and be shot
out in a forward direction eventually, so
as to react against the sides of the train,—
as well as forming a reaction jet or wall
for a part of the rearwardly current of air
from the propellers, and thus give greater
speed to the onward rushing train.

By this arrangement of the operating
factors, it will be seen that all which will
result in the rear of the train, would be a
series of air eddies or practically local
swirls of air.

Another one of the important merits of
this system, as compared to an airplane
flying in free air, is that none of the
power used in propelling the train is re-
quired for sustaining the load, as is the
case with the former machine.

The inventor also points out that the
provision of the enclosing tube insures a
continuous solid and stable condition of
the air on which.the propeller operates,
and it is interesting to note that contrary
to most systems proposed along these lines,
the tube does not have to be air-tight. In
fact when there are conditions where ex-
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Make Your Own

Selenium Cells
Complete Selenium Cell Outfit

Just the Thing for the Experimenter

A somolts mbmbem, il onfl 1irped S5 2
u s
nlm?ﬁn cells mu‘md. lz&hnlum Cells and How

They Are Made,’”” by Samusl Wein (the only beck
of its kind on the ) ther with a plece
of selenjum, a slate slab and wire to

make & sel m cell.

This book contains a very of
selenlum, gi such information as to fts dis-
covery, its source and fact

uses, its chemical characteristics and an imstroe-
tive talk on the various cells in which it is

Intel] tly written in very plain language.

The Boys’ Magazine
FREE!

Send us the names and addresses
of10 boys (from 10 to 16 years old)

and we’ll send you a of this
splendid ma; :}x'le FR%%.’ Great

stories—beautiful illustrations—hand-
some covers in colors. ents
devoted to Wireless, lectricity,
Mechanics, Athletics and Physical
Training, Moving Picture Plays and
Players, Cartoons and Jokes. (Write
plainly.
Address

THE SCOTT F. REDFIELD CO.
6028 Main St., Smethport, Pa.

THE BOYS’ MAGAZINE on sele at all
newsstands, 15¢ a copy
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' tremely high speed is not desired, it need
not be covered at all.

It would seem that the high speed
claimed by the inventor, as attained by
this novel form of railway, propelled by
air screws in contra-distinction .to the
usual form of railway car propelled by an
engine or electric motor geared direct to
the wheels,—is due to the fact that with
the standard form of railway, the total
tractive effort—which directly concerns
the speed and power with which the car
is moving,—is dependent upon the great
weight of the car upon the wheels.

In other words, the steam locomotive
which has the largest weight directly over
the driving wheels,—other things being
equal, such as good design, etc.,—will
exert the maximum tractive effort.
Further it seems that Mr. Barlow gets
around this defect by decreasing the
weight on the bearing wheels in order to
realize high speed and propelling power
by utilizing the air screw as employed in
the airplane.

The traction of a locomotive engine de-
pends on its weight, giving adherence to
the wheels, but of course an airplane has
no such requirements, the lighter it is the
better, and in the Barlow air-screw
engine, the weight has nothing to do
with its tractive power.

At this point it might be well to men-
tion, as a matter of actual fact, that no
railway carrier in which motors or other
prime movers are geared directly to the
wheels, have ever attained a speed in ex-
cess of 130 miles per hour (Berlin-Zossen
tests)—but, as we know, airplanes have
reached a speed closely approaching 200
miles per hour in the past year, in several
instances,—and a speed of 150 to 160
miles an hour has been attained several
times by the standard type, medium pow-
ered, U. S. Government mail planes.

Mr. Barlow prefers to drive his pro-
pellers with a series of eight small electric
motors, geared in any suitable manner,
in preference to one large electric motor,
for the simple reason that the small motors
can operate at high speed much more
efficiently and safely than a large one.
All the construction and operating fea-
tures of such an air-propelled railway are
we believe, quite clear now, and these fea-
tures present mostly details to be worked
out by construction engineers.

COMMERCIAL ASPECTS OF THE AERIAL
PROPELLED RAILWAY.
| The commercial features of this air-
| propelled railway devised by Mr. Barlow,
are surprising and revolutionary in the
extreme. As pointed out by Mr. Barlow
in an interview, the inventor’s great dream
, ‘is to see railways of this type built over
| great stretches of country so as to serve
not only sections of great cities or subur-
| ban sections thereof, but to act as auto-
| matic high speed carriers of everyday
, mail, grain, oil, etc., between various parts
of the country,—such as between the lake-
, ports of the North and the gulf-ports of
the South.

i One of the detailed drawings in the

! illustration herewith shows one of the

unique features of the Barlow aerial rail-

| way, namely, the automatic switching ar-

' rangement and the device whereby the

cars can be routed at their originating

. stations so as to distribute themselves to

the proper destination, without the aid of

any human agency. A code box with a

* series of levers projecting for each of the

) different stations along the route, which

route may be several hundred miles in

length or more, is fastened to the forward
end of each train.

As will be evident, if the index trip is

pulled out corresponding to St. Louis, for

¢ example,—and a car is started at Chicago

’

!
1
’
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Thousands of Electrical Experts

Electricity is King. No other industry in the world
offers the wonderful chances for bi¢g money and quick success
that the Electrical Industry offers to ambitious men today.
Trained Electrical Experts are needed to fill big paying jobs.
This is truly the electrical age — electricity is rapidly taking
the place of steam and hand power. Thomas A. Edison says
Electricity is still in its infancy. So get into it now. Those
who get in now are the ones who will cash in big.

To $150 a Week and More

Go as high as you like. No limit to salaries in
Electricity. In the Electrical Industry it is not a question of
pay, it's a question of trained men— electrical experts
are needed to fill big jobs as Power Plant Superintendent,
Chief Electrician, Sub-station Operator, Electrical Inspector
and hundreds of other- positions. Electrical Contractors
also make big money. There is also big money in con-
ducting Electrical stores.

EREE Learn at Home

are some things
zn and do for m
Absolutely
1.—Complete and Valuable
Elee&lal Tools, Instru-
Equipment.

ments

2.—Monthly Bulletin of inter-
esting facts and news of
what’s doing in Electricity.
8.—Practical Training in Elec-
trical d

p an
Blue Print Reading.

4.-Pr¢p.r charges on every-

thing I send you.

5.—An indispenssble Electrical
Dictionary.

6.—Full benefits of my Employ-
ment Service. my Employ

BIG BOOK of
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Needed

ITeach You
MYSELF

I am an authorized Electrical Engineer.
Everystudent is under my personal instruction assisted
by an advisory staff of prominent Engineers and
Electrical Manufacturers. The Wicks Electrical Insti-
tute is known nationally as the largest and foremost
school giving home training in Electricity, and its
policies and methods are highly endorsed by the
Electrical Industry. Its system of instruction is posi-
tively “Best by Test,” for its graduates make good.

FREE

sz | Opportunities
Space does not permit me | Let me send you this big book of oppor-
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Learn to Play the Violin
IN YOUR OWN HOME
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it lesson. In half
ay it. Complete
rse under personal
ction of Prof. A.
chcliffe, a musical
ctor and violin
her  of promi-
ce for the l;:st
y years. w
e includes Vio-
“hin Rest, Rosin,
r all strings, extra
ind complete con-
» of instruction.
1ent for lessons if
own instrument.
inteed.

. NOW
Get Full Particulars FREE

——— .

LW T B ]

benw suv \wumps ur cosn) Jor G copy UW, 500Gy,
while it is on your mind.
EARL LIEDERMAN, Dept. 204, 305 Broadway
NEW YORK CITY

Big Band Catalog
sent free

‘Whatever you need-- om & drametick to ¢

ing
where.

‘ LYON & HEALY
63-98 Jackson Blvd. Chicago

Nuong: STUD!M- ﬂe!’S“!"Em(':“lkl. RATES

CARNEGIE COLLEGE, _ ROGERS, OHIO

with-this trip properly arranged,
will hit the St. Louis “trip”
reaches that city, causing the tra
switched over a considerable
ahead of the swiftly moving cai
will be shunted into the St. Lo
As seen, when the car passes int
Louis tube, it hits a second tri
causes the main line switch secti
quickly moved back into juncti
the main line tube. A flexible se
tube can-be used for this switch
pose, as one of the diagrams clearl
This is a detail which can be sc
course, in several different ways.
The beauty of Mr. Barlow’s ide
appeals to our minds in both a «
cial and utilitarian sense, is tt
matic distribution of great quan
.grain, oil, and other miscellaneot

ucts, to shipping ports and munic
tribution centers at a heretofore u
>f speed. The cars in this systen
sperated all day and all night, anc
>ne another at intervals of one
»ne mile, the distance between the
-egulated, if necessary, by automa
rrical block systems.

The cars need never stop,—ever
‘hdrge their cargoes, an autom:
system being arranged at the r
varehouse, whereby the grain for
:an be dumped from the compartr
he car moves at a reduced rate !
rraineries, the grain being read
‘harged thru pipes directly into tt
f steamships, which would thus di
he grain to all parts of the world
wtomatically from the time the
vas growing until it was received
onsumer. ’

Undoubtedly it will be found a
o adapt a system of signals to be
n the master dispatcher’s office of 1
peed railway, which would indic
tantly at a moment’s notice, ju:
arriers were in the tubes and thei
ocation, similar to the visual
oards used at the Panama Canal, a
1 the Hudson Tube Railway systen
asses under the Hudson River fro
’ork to New Jersey.

What to Inven

By JAY G. HOBSON
(Continued from page 1320)

Still, right now I would be
hankful if the S. & U. R, R.
ANDWICH SLOT MACHINE
there in its anatomy, and frc
»ok upon the faces of the othe
irds stretched around me, who
et their worm either, I'll wag
> one, there wouldn’t be many
riches left, at any price, if the
nly a sandwich slot machine
re unfortunates could push our
ito it. So if this condition is tr
s today, why isn’t the idea for 2
rich slot machine for trains, and puuvu.
laces as practical as chewing gum slot
alachines? I am sure it is, and also
believe slot machines for dispensing
food in such places would make lots of

money for the inventor and those plar
ing them there.

WATER PURIFIER FOR LIFE BOATS.
I have in mind a possible filter of im-

proved design, made so sea water could
be poured into it and purified for drink-
ing purposes.
with the purifying element of silver citrate
or some other substance that would de-
compose the saline contents of sea water,
and make it suitable for drinking when
wrecked at sea.
would be included as standard equipment
on each life-boat.

A filter construction

One of these filters

(Copyright by Jsy G. Hobson, 1921.)
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Electric Power
from the Air
(Continued from page 1280)

urements obtained, in a number of works
which may be consulted at the local
library.

The atmospheric charge is usually gath-
ered on a metal ball fastened to a rod, to
the other end of which rod is connected
an electro-static voltmeter in a suitable
casing. Measurements have been made
with this apparatus during the changing
seasons of the year; the apparatus has
been established in a laboratory on the
ground as well as in a balloon which was
sent aloft.

Dr. Plauson therefore proposes in his
latest scheme for utilizing the electrical
energy collected in the atmasphere, that
we send aloft a series of inflated balloons
having metal coatings, all of these bal-
loons being connected by means of flexible
copper conductors so as to discharge all
of the energy they may gather thru a
single large conductor to the central power
station, as shown in the accompanying
illustration.

Several important and extremely inter-
esting 8oints now come up for considera-
tion. One of these is that it would prob-
ably be advisable in the first plants that
are erected for this purpose, to place
them on high elevations such as mountains
or hills, as in this way it may prove pos-
sible to gather the same quantity of elec-
trical energy with a shorter balloon cable
than would be the case with plants situ-
ated in valleys. If the balloon cables were
guyed, the guy wires would have to be
suitably insulated the same as radio an-
tenna masts, so as to prevent the dissipa-
tion of energy down thru the guy wires to
earth.

Dr. Plauson points out that the balloons
should be fitted with a multitude of sharp
points in order to enhance their collecting
powers for the static electricity of the
atmosphere, which, as is well known,
always discharges toward or from a point
more rapidly than with other form of
discharger. He even goes so far as to
propose that we shall attempt the ioniza-
tion of the air in the neighborhood of each
balloon by suitably coating or painting
the surfaces of the balloons with some
radio-active salts,—of radium, of polo-
nium, or of other metals.

Some interesting ideas in this direction’
were publisht several years ago in this
journal,—where the process of producing
rain by discharging huge quantities of
electrical energy from metal surfaced bal-
loons placed in a highly ionized atmos-
phere, was described. There the ionization
was created by powerful X-rays orf by
ultra-violet rays.

Another very interesting question, but
which does not condemn the scheme neces-
sarily, is as to whether or not the electri-
cal energy would be drawn off continu-
ously (under normal weather conditions)
or whether it would be discharged to the
central collecting station periodically,—
similar to the discharge of static elec-
tricity which most of us have probably
heard in the receivers of radio telegraph
stations ; but in any event the main prob-
lem which all atmospheric electricity in-
vestigators have been confronted with, is
the danger of being annihilated or else of
having their plants destroyed when electric
storms are frequent as in the summer
months; when a lightning discharge is of
unusual severity, it may pass down the
balloon feed wire or cable and destroy
the machinery of the plant.
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If 1 Had But Two Dollars In The World
I Would Pin Them to The
Bottom of This Page!

Because This is Your ONLY Opportunity To
Order Matysek’s

Muscle Control
Course for but

$2.00

In the future the
price will be higher

It is the scientific system of con-
trol of all the physical functions.
You can cure yourself of any func-
tional disorder. You will be inde-
pendent of all medicines and drugs
which you know cannot bring health
and are always debilitating. When
physicians fail in getting results
they s;gﬁt Matysek—the Maker

]

of 100 en.
A “Body Beautiful”
Maker

Thousands of men say this course
is 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 exercises are the CHIEF

o —— ANTONE MATYSEK
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iste le Control
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ing twenty-one beautifully produced pic-
tures of myself, many of decidedly larger
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detail as to how to perform the movements
with absolute correctness. The instructions
are in book form and ‘‘straight from the
shoulder” such as onl]\; an expert who
went through the mill himself could ever

possibly produce.

Only ten minutes a day, in the privacy of your own
room, solves any case. 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 1005, faster! If, however, you do
not exercise, then for your own sake and own happi-
ness, start building yourself up into a real man. Bo
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solute satisfaction or money back
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physical training; to these I will
gladly reply giving you personal at-
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ED RIGHT—RIGHT NOW! Sim-
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—creation of better blood circulation—
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trol—how to thicken the shoulders—how
to learn the art of making your shoulders
supple from only three days' practice—
development and control of the neck muscles
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Foreign orders—$2.20) and leave
the rest to me.

Prof. Matysek

Musde Contrel Dept. 401,523 N. Charles St.,Baltimore, Md.

N N G N GED D GE GNT G Gud =Nt ou aEn
Detach and mail NOW while it is on your mind.
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to be more than I am now and I want to achieve my
“‘chief alm’ in a short and eficient manner. For these
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ture—simple yet ?ositive cure for insomnia—
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The diagram shown in the accompany-
ing illustration is given merely as a sug-
gestion of what we may expect in the
direction of atmospheric power plants
Needless to say, the first and foremost
mechanism we will have to design will be
a suitable and absolutely certain lightning
protector, and which is indicated in the
present diagram by the ball spark gap.
Practically all radio apparatus, at least
the commercial types, are fitted with suit-
able micrometer spark gaps, so that if
lightning or extra heavy static cha.r&la
may pass down the antenna to ecarth,
energy will be able to leap the gap and
thus prevent burning out of the apparatus.

Ordinarily, the atmospheric electric cur-
rents will pass down the balloon feed
cable and thence thru the transformer
prnmary winding down to earth, at the
same time energizing or mducmg electric
currents in the secondary of the trans-
former, and from which the successive
quotas of electrical energy may be stored
in suitable accumulators (of the condenser
or other type). The energy stored in the
accumulators can then be drawn off as
desired and distributed thru a transformer
and transmission line. At the receiving
end of the line possibly 100 to 200 miles
away or more, the line current can be re-
duced by a transformer to a suitable po-
tential for operating motors, lights, etc.
It is well to mention a word of cautiom
on this point with regard to experiment-
ing with atmospheric static electricity,
and it may be said at the outset that this
is not a branch of science to be investi-
gated by those untrained in such matters,
as they may be electrocuted,—particularly
if an electric storm happens to be in the
vicinity. The writer has seen electric
sparks jump a gap of several inches across
the blades of an aerial switch in a radio-

storm was only approaching and not yet
directly overhead. T .
To those uninitiated in hand!ing e
vated aerial .conductors such as radio
antennae and balloon cables, etc., it should
be noted that the only safe method and
the one followed in practically all cases,
is to ground such free elevated conducton
during electric storms.
If it comes to pass that mch phm
prove practical and the hopes of Dr. Plau-
son and other investigators who are work-
ing on this problem, are actually realized,
the electric current thus_obtained from
the atmosphere can be utilized directly in
the preparation of nitric acid and ozone
from the air, thus giving us a sure means
of refertilizing the soil. ﬂi
L By suitably transforming the current.
can be further employed on a large scale
in the realms of electro-chemistry and
electro-metallurgy. A French writer, M.
Matignon, has stated that by means of
the electrical energy collected upon the

surface of six square kilometers (about
2.16 square miles) will resuit in producing
five tons of carbid within 24 hours. This

expert further points out that if we as-
sume that we obtain 100 horse-power per
square kilometer, it will be possiblc to
develop 100,000,000 horse-power from th:
total surface of France.

The German writer, who describes the
invention of Dr. Plauson, and whose ar-
ticle appeared in Ueber Lond Und Meer,
states that one of the engineer’s estimates
shows that 720,000,000 horse-power per
day can be procured from the atmosphere
with an area equivalent to that covered by
the German nation.

It is claimed by Dr. Plauson that even
with the considerable initial cost of erect-
ing these atmospheric electric collecting
stations over the country, the o) pum
factor of the total production cost
be considerably less than that resulting
from electric plants operating with coal

nraadlohistorv com
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In this Department we publish such matter as is of interest to inventors and
to those who are in doubt as to certain Patent Phases. Regular inquiries addrest to

articularl
atent Ad-

vice” cannot be answered by mail free of charge. Such inquiries are publisht here for the bene-

fit of all readers. If the id
details,

ea is thought to be of importance, we make it a rule not to divulge all
in order to protect the inventor. as far as it is possible to do so.

Should advice be desired bg mail a nominal charge of $1.00 is made for each question.
t be

Sketches and descriptions mus
on.

clear and explicit. Only one side of sheet should be written

Makin%'

Money from an
nvention'

By JAY G. HOBSON

(Conclusion.)

ITHIN a short time everything

\;‘/ was arranged to spread the news

far and wide about the meritori-
ous sharpener. The following month
several prominent magazines carried at-
tractive advertisements of their products.
Orders began to come in almost in-
stantly. Dealers commenced to inquire
about representation, salesmen were
taken on to cover more territory, jobbers
were becoming interested in large orders
and business began to boom.

The little factory was soon swamped,
anothef building was added, then an-
othef, until three times the former manu-
facturimg space was being used. Figures

gan to reveal the fact that the cost of
production was being decreased per ar-
ticle. The turnover was increasing by
leaps and bounds. The profits, while
smaller on each article amounted to many
times the former total.

Over night, it seemed, these boys were
actually getting rich. They became quite
a factor in the business circles of the
city and were soon rated among the very
prosperous.

Advertising—telling the world about
their product—made the universe their
market and every nationality their cus-
tomer. But had their product been of
little value all the money and advertising
at their command would not have made
success permanent. After the public
starts buying a new article or invention
it behooves the manufacturer to maintain
efficient service in his products so that
the satisfaction will continue. Profitable
repeat orders result from satisfied cus-
tomers.

There are several ways to make money
from an invention. One is to sell it out-
right for a certain cash sum, another to
sell it to a manufacturer on a royalty
basis, and another to form a company
and market it. The first plan is the one
most tried, but the difficulty encountered
in finding a cash buyer discourages the
majority of inventors. The second way
is easier and often more profitable in
the long run. The third I believe is the
quickest ~f all, and undoubtedly the best,
if the inventor has some executive ability,
plenty of confidence in himself and in
his invention and can influence sufficient
=-capital, with the neccssary cooperation
from the investors to wait until the patent
has had time to prove a commercial suc-
cess,

It takes hard work and considerable
time to place an invention on the mar-

*No Queries are publisht this month owing to the
articleby Mr. H n.

ket. It takes some money too, but money

is generally forthcoming if the improve-

ment has merit and possibilities of suc-
cess. There are people who are always
iaterested in a money-making proposi-
tion. They can be found through adver-
tising, through friends and acquaintances,
and by giving public demonstrations of
the invention.

The American spirit is one of adven-
ture; to take a chance for making big
profits. A large number of people have
the courage of the western pioneers
handed down to them. They enjoy the
thrill possible from investing in a pros-

ct and cashing in when it becomes a
arge success. They understand that to
make the big money from a new thing,
a person must get in at the start, and
sell out after the company has reached
the peak of its career.

To wait until a business has become
one of the seasoned investments paying
the usual rate of interest, is to buy the
securities at the top figure, which means
paying someone else the big profit which
could have been made by getting in on
the ground floor in the beginning.

Everybody will lend an ear to the in-
ventor selling an interest in a meritorious
proposition where the commercial gain is
m evidence. If the inventor first sells
himself on the article, he will have little
trouble to sell others, this day and time,
The day of Bell, Fulton and Howe has
gone and with it the many vexing tribu-
lations of scorn, ridicule and abuse they

TR
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l"SEND FOR

THIS FORM

Don't Lose Your Rights

Before dilclosinzzour invention to any-
one send for blank form “Evidence of
Conception” to be signed and witnessed.
A sample form toge er with printed in-
structions will show you just how to work
up your evid and establish your rights
before filing applicati or patent. As
registered patent attorneys we represent
hundreds of inventors over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception” sample, instructions relating to
b g of p t and schedule of fees
sent upon request. Ask for them,—a post
card will do

255 OURAY BLDG.,
WASHINGTON, D. C.
“Origisaters of form Evidense of Comception™
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MODEL STEAM LOCOMOTIVE

As illustration, with brased water tube copper
boiler guaranteed to twice working pressure;
steel frames; cast iron wheels on steel axles;
high eficiency gunmetal cylinders; slip eccen-
trics for reversing.
Total length 3 feet. Gauge 214
inches. Ready to run. $250,

Full set of machined parts with finished boiler, $110.
(Reguiring the use of hand tools only.)

FREDERICK DEY, Grand Ave., Englewood, N.J.

————

———

D-L" INDUCTANCE COILS !5 PRICE

Order Now. Best Coils Given Out First. All Are Good.
Some Slightly Shop Worn.

They are unmounted, and cover the wave lengths, as follows:
Wave-Length

TECHNICAL APPLIANCE CO.
New York, N. Y.

AMERICAN ELECTRO
235 Fulton Street

——

——
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U. S. Bureau of .
Standards News
(Continued from page 1318)

NI S

:

the principles of radio communication
and which have been apt to surround
the whole matter with an air of mystery,
most people believe that the principles
underlying wireless transmission are not
very well known. On the contrary,
radio communication’is a natural effect
following well-known causes.

The Transmission of Music by Radio

Music can be transmitted by wireless
in the same manner as speech or code
signals. As an incidental result of re-
search work on radio telephony at the
Bureau of Standards, it has been sl.own
that music can be transmitted by radio
without loss of quality. The possibilities
in this direction are great and very in-
teresting. By this means a concert given
in one place may be available to those

Never in the History of Radio Were These Prices Approached

Improved Navy Type Receiving Transformer
again reduced from $27.50 to the startling
Price Of . ..vvvnnn i i e

$16.95

Mail 12¢ &, mes, o
otherwise).

The 1

privilege of return if not satisfied.

OTHER SUBSTANTIAL REDUCTIONS
ON ITEMS IN CATALOG NO. 14

No. R40 Receiving Set...............

$22.
No. R41 Receiving Set............... 38.
No. R4g1a Receiving Set.............. 28

THORDARSON TRANSFORMERS

1 K. .00
37 K. .00
L K. .00
1 K. .00
'y K. .00
1J K. e .00
No. A1792 Thord. Condenser .00
Nos. 50-51, 52 Switch Contacts, each... .03
No. 1023 Mica Condenser ............ .60
No.B67oDet.........cciviviinnnnns 2.78
No.A862Det...........ccvvvuennnn 2.75
No.Awgis Det.. .................... 1.50
No. A367 Murdock Condenser ........ .50
No. A1002 Receiving Set . ............ 9.75
No. A1916 Condenser .. .............. 1.65
No. 61x08A Tuning Coil.............. 2.95

Send 12¢ for Our Big Catalog Today
THE WILLIAM B. DUCK COMPANY, 230-232 Superior Street, TOLEDO, OHIO

Improved Arlington Receiving Transformer
again reduced from $15.00 to the startling
priceof............

Substantial reductions on many other radio instruments in our catalog No. 14.
Circular with reduced prices and a large number of new instruments mailed on request.

“The Greatest Radio Catalog in the World”’

The Universal Verdict of Tens of Thousands of Radio Amateurs.
Duck’s No. 15 Big 225 Page Wireless Catalog Just Out.

A Veritable Treasure House of Everything Worth While and Dependable in Radio.
t, most comprehensive, artistic and educational wireless catalog pub-
lished. The Beacon Light to guide you right in the selection of your radio purchases,
and at prices that will command your attention. Every instrument guaranteed with

.......................

$7.75

No. 61x10 Tuning Coil............... $4.98
No. 14 Aluminum Wire per Ib......... R
All Binding Posts Reduced............ 33

ONLY A FEW OF THE MANY NEW
RADIO INSTRUMENTS IN
CATAL

OG NO. 15§
Type C-300 Cunningham Bulb......... $5.00
Type C-301  * o oo
“UV' 200 Radiotron Bulb... 5.00
“UV" 201 - T, 6.59
Type C-302 5-Watt Cunningham Power
.............................. 8.00
Type **UV"-202 5-Watt Radiotron Power
Ub€. . .iieeeii i 8.00
Type C-303 50-Watt Cunningham Power
ube. ... e, 30.00
No. Az200 Control Panel.............. 7.
A complete line of new detector regener-
ative and amplifying sets
Connecticut Variable Condenser ...... 6.50
Turney Spider-Web Unit.............. 00

All the new Murdock Panel Type Var+
able Condensers.......ccocinnnnee .
Burgess “'B’’ Batteries.
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Radio““TalKk’”’Relay-:
ed to Land Lines
(Continued from page 1316)

was this device useful as an aid to navi-
gation, for example during fog, but it
automatically served its main purpose of
assisting in running down the submarines
which then infested the main lines of
marine traffic. As soon as a submarine
sent a radio message, its direction from
one or more destroyers was obtained and
the necessary measures taken.

Extreme secrecy was preserved during
this training work, even the class rooms
being provided with double doors, lest un-
authorized persons should catch a glimpse
of the special apparatus then employed.
In this case, as in others, the unusual
equipment, facilities, and willing personnel
of the City College enabled it to be of real
service to the country.

Radio signals from the great transmit-
ting stations in France, Germany and Eng-
land were received on the special long
distance receivers in one of the Labora-
tories and the latest methods of recording
these in permanent form when necessary,
were also made clear.

Another unusual demonstration con-
sisted in showing the way in which the
new tubes can be used to amplify signals.
On another receiving set equipt with such
amplifiers of special construction, wireless
signals of deafening loudness were ob-
tained. Messages from ships many hun-
dreds of miles at sea rang out with sur-
prising clearness.

! Practical Chemical
Experiments

BY PROF. FLOYD L. DARROW
(Continued from page 1308)

Flame Test for Potassium: If possible
obtain a few grams of chemically pure
potassium chlorid or some other potas-
sium salt and dissolve in 50 c.c. of dis-
tilled water. Preserve this free from con-
tamination in a glass stoppered bottle.
Into this solution dip a cleaned platinum
wire and as before place in the flame of
the Bunsen burner. If the salt is pure a
lavender to violet color will appear for a
few moments and then disappear. Now
observe this flame thru the cobalt-blue
glass and note that the color is not cut off.

Testing for Potassium in the Presence
of Sodium: Prepare a mixture of solu-
tions of sodium and potassium salts and
make the flame test. You will observe
that the yellow sodium color completely
masks the delicate violet of the potassium
and did you not know that the latter ele-
ment were present you would be totally
unable to detect it by direct vision.

Now observe the color of the flame col-
ored by the mixture thru the cobalt-blue
glass. The yellow sodium color is thus
cut off and the violet of the potassium
permitted to pass. In this way we may
test for potassium in the presence of
sodium.

Other Flame Tests: Prepare solutions
of lithium, strontium, calcium and
barium salts and make separate flame
tests for each one, being careful to clean
the wire after making each test. You will
find that lithium gives a beautiful carmine
red, strontium a bright red, calcium or-
ange to brick red and barium green.

uch tests as the foregoing are made in
the preliminary examination of unknown
substances and as confirmatory tests for
substances found in the regular course of
qualitative analysis.

<r.-

Drive Out

Aches, Pains
As Well as the Canse of Sickness

, The
@/ Vibrant

*Health-pro-
moting forces
of High Frequency
electricity, the Violet
Ray has accomplished
® truly wonderful results
/d for others. Learn what

it can do for you.

Apply thousands of volts
of painless, harmless, high Z
frequencyelectricity with-
out the slightest shock or
unpleasant feeling, just
an exhilaration of well-being.
Aches, pains, soreness, tired
feeling, sub-normal conditions
depart and the natural joy of ¢
good health is restored. You 4
may now do thisat home witha

Renufife

VIOLET RAY HIGH FREQUENCY
- Generator

Transforms the current from your light socket into this

wonderfully effective form of electricity; penetrates deep,
saturates entire body; increasing circulation, adding oxygen
to the blood, promoting elimination of waste products. The
local pain or ache or ailing tissues are directly stimulated
while the cause is attacked and the whole system toned and
benefited. It's a fundamental treatment working to re-
establish normal healthy conditions. That's why it is used
and recommended for such a long list of human ills. Get full
particulars.

Liberal Trial Plan

You can determine by actual use at home what benefits you
will derive from a Renulife Violet Ray. Send for our book
giving full information on the use and success of the Violet
Ray. Then decide which model you want to try.

You know that by getting the circulation of pure blood—
alive with germ-fighting white corpuscles—flowing through
an organ or tissues—that are stagnant or starved u have
started a common sense treatment in the right direction.
That's what the Renulife does. Learn all about it. Send
for full information contained in our book.

RENULIFE ELECTRIC CO.
1204 Marquette Bldg., Detroit, Mich.
Netting Bldg., Windsor, Canada

Statement of User

“I had a stroke of paraly-
sls two years ago and
spent thousande of dol-
lars seeking a cure but
without results. In fact
heve derived more bene-
fit from your Violet Rays
n three weeks than all

other treatmeats com-
taba of & Complcis cone.
a com cure.
My arm and hand are as -
good as ever and I can
walk comfortably and
thout a cane. I am
feeling fine in e way.

to you for m:
wonderful !mptwe-’

VIOLET RAY BOOK

TELLS how the Vio-
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ferent ailments. Detroit, Mich.

It is a mar- Please send me,
without obligation, a

velous story,
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S
&

copy of your

RENULIFE BOOK

interest- Health
ing. _ via
4 Violet Ray.
SALE DISTRIBUTORS ’
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If you can handle an exclusive
territory in a big way, write for ‘
attractive proposition. Street . .cccevveenesoccseannns ereens
........................ State.......
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Talk 30 Mlles by“Radlophone :

with this New Midget Transmitter

(Type O T-3)

OST perfect radio telephone of its size
ever made; complete in every respect.
Tests show 30 mile range. Works on any
source of direct or alternating current. Tuning
by tapped switches. One 6-volt storage bat-
tery required; for flament, microphone and
“B" Battery. Receptifier or Motor Generator
Supply may be used. Set mounted on two
separate Bakelite panels, each 43¢ x9 in.,
clamped together as shown. Prices listed are
with tubes, ml h or power supply.

Get detalls of this latest development at once.
Order now.’thru your dealer or direct.

* ““Radiophone’’
Name Copyrighted

Deforest Radio.
Telephone & Telegraph Co.

Inventors and Manufacturers of
High Grade Radio Apparatus.

1399 Sedgwick Ave.

Aerial Oscillating Clreuit . Con-

md.‘&m‘aim all Con- 2
ra er

switch. s&“&o anel this Pane, $45.00. New Yerk City

Bunnell RSTRU¥ENT

JOVE DETECTOR
Handiest, Handsomest, Best
Sample by Mail — $2.00
Tested Galena Crystal—25¢
Distributors of Standard Electric Novelty
Company Type B*“Cyclone’” Audion Batteries.

Also De Forest, and all other makes of High
Class Wireless Apparatus.

Send stamp for new edition 42E Catalog.

J. H. BUNNELL & CO., 32 Park Place, New York

'(GHEGAN PATENT)

* THERE'S MONEY,IN.IT *

L=LEARN TELEGRAPHY=3}:

._:_—_".MORSE AND WIRELESS” "=

-o® e o wapme & o Sewe am

TEACH YOURSELF

bhlltheuultlme.

wul.c.m & styless “m

OMNIGRAPH MFG. CO.
26L Cortiandt St. New_York
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Spectroscopic Analysis: The spectro-
scope is one of the most wonderful in-
struments at the disposal of the trained

Platinum wire .
R}

rig.2

Apparatus Used in Making a Flame Test

chemist. It places between the eye of the
observer and the flame being examined aa
optical device that increases to a marvel-
ous degree his ability to detect the pres-
ence of minute quantities of unknown
substances. By its aid he is able to de-
termine the chemical composition and
physical state of the infinitely distant stars
and nebulae. Every element in the state
of incandescent vapor will give by means
of the spectroscope a characteristic bright-
line spectrum, ie., a dark background
crost at right angles by a series of bright
lines separated by intervening dark spaces.
By the color of these lines and their posi-
tion in the spectrum the presence of an
element is known with absolute certainty.

An accompanying photograph shows the
spectroscope in use. For home laboratory
work a small direct vision spectroscope
may be had at a very moderate outlay.

Borax Bead Tests: Another series of
tests of great value to the chemist are the
so-called borar bead tests. Borax is a
flux, i.e., it is able to dissolve metallic
oxides and many of these oxides give to
the bead characteristic colors.

Make a small loop on the end of your
platinum wire as shown in Figure 2. Heat
the wire in the oxidizing flame of the
Bunsen burner and quickly thrust it into
some borax powder. The powder will
cling to the hot wire. Then place the wire
again in the flame and the borax will melt
into a clear glassy bead which by a repe-
tition of the process may be made to fill
the entire loop.

While the bead is still hot touch it verv
lightly to a small crystal of some cobalt
salt such as cobalt nitrat. Upon reheating
in the flames the borax will completely
dissolve the cobalt compound and become

Blackheads—Acne Eruptions
Now Are Easily Removed at Home at a Small Cost!

those unsigh! lqnhb. uickly using “"CLEAR-TONE™—a simple home
ity dbm years :;ndin:.‘ Use like toilet wn:. Leavea the

Banish those
e ot wlthont blemish. ” undo., !riend-.wnth‘both men n&‘ m
on
-havinc. lfyouh;vo mples, aelbuagw_ wﬁ'ﬁngmﬁh"

t one has
Imdnry-thdmmm

KANSAS CITY, MO.

- wvow armericanradiohistory com

Biow pive”

rig.3

Fig. 3. Heating a Compound on a Stick of

Charcoal by Means of the Blowpipe.


www.americanradiohistory.com

Stcience and Invention for April, 1921 1351
a deep blue in color. Therefore should
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Let
CONTINENTAL

fill all your radio needs — wherever
you live—from their wonderfully
complete stocks, by mail, with

ACCURACY : SPEED : COURTESY

Order direct from this ad. Send your
remittance, preferably by check or P. O.
Money Order. Your goods will be
shipped the day we receive the order.
PARAGON R. A. TEN
Regenerative Shert Wave Receiving Sets.
weaker the Signal, the strenger the Amplification.”
Price, Eighty-five ars.
TELEPHONES

.

] avy Standar
Baldwins Type E Superior-Sensitive. . .. ..
Century 2200 ohms. (Govt. Standard).........
Century 3200 ohms. (Govt. Standard).........
Brown 4000 ohm imported super-sensitive double

BEE e o

282 =388 233¥88 3538T38 BNBLZ 3338388 3 3LIL8RLY

8 =%

Acme 500 Watt, unmounted. ..

Acnol(l)otht.muunud...............::::
Acme 1000 Watt, unmounted.................

VACUUM TUBE S80CKETS

BEERES

00 bt pt s et

VACUUM TUBES,
Radiotron U. V. 202 5 watt transmitting tube. .
Radiotron U. V. 200 Detector tube. .........
Radiotron U. V. Amplifying tube............

SNNOR g

88N8H

No. 378 Murdock line protector............... 9
No. AM888 Dublilier hine protector. . 4
No. CD888 Dublilier line protectar....... . 6
Two Am, TUNGAR RECTIFIERS 8
pere Tungar complete................ .
Five Ampere Tungar lete.........coonnnt 28.
wo Ampere Extra L::‘;‘!p ................... 4
Our |12-page catalogue, containing
tables for quickly figuring all radio
calculations, the conventi signals and

abbreviations, etc., mailed anywhere in
the world for 25 cents..

CONTINENTAL

RADIO & ELECTRIC CORP.

J.DiBlasi,Sec. J.Stantley, Treas.
Dept. A13 6 Warren St. New York

SKINDERVIKEN
TRANSMITTER BUTTON

Made in several types for
use wherever a transmitter is
wan ed. Send for
instructions an
literature No.1000.

PRICE $7.50

for detecting knocks in all
nery. Test your automobile

Improved
running mac! 1
motor. Descriptive literature sent on re-
quest, without obligation.

GENERAL SOUND TRANSMISSION CORP.
Reom 507 2 Recter Street New Y

I TEACH BY MAIL
WRITE POR MY FRER BOOK
“How to Become & Good Penman™
and beautifu] specimens Your
pame elegantly written on a card if you enclose stamp.  Write
¢ 1 tday. B W. TANBLYN, 424 Neyer BMg., Kansas City, Nau
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Scientific Lifting
Stgnts for Your

Parlor
(Continued from page 1281)

Fig. 4 shows how the lift is made. One
of the committee stands behind the subject
and places the index finger of each hand
under her arms. One man is placed on
either side of her in a stooping position
and each places one finger under either
foot, while the fourth man stands directly
in front of the subject and places one
finger sidewise under her chin.

MISS ANNIE ABBOTT, THE
“GEORGIA MAGNET,” DEFIES
FIVE MEN TO LIFT HER.

A surprising fact is that by careful ob-
servation and experiments, first instituted
by Dr. Leon Lansberg, and publisht in a
recent article by Miss Grace Nicholas of
the New York Evening World—Miss
Nicholas was able to duplicate the lifting
stunts performed by Miss Abbott—such
as defying five men to lift her.

At Figure 5 is shown the best
and in fact the only way in which a
woman, or man, can be lifted; that is,
they must—as Dr. Lansberg pointed out—
lock their arms or rather their elbows
tight to the body. Try this on your wife,
sister, sweetheart or mother, and even if
she weighs 140 pounds or more you will
be surprised how easily two men, with one
hand under either of her elbows and the
other hand grasping her hand on either
side, can lift her 10 to 12 inches above the
floor.

At the offices of the New York Evening
World where the writer was present and
assisted in the demonstrations given by
Miss Annie Abbot, Miss Grace Nicholas,
an athletic young lady, weight about 130
pounds, successfully resisted the efforts of
five muscular men to lift her from the
floor. )

Now for the secret, as it was pointed
out by Dr. Lansberg: The subject who is
to be lifted, first permits her arms to be
held in (or holds them in tightly against
the body) and the lift is at first “allowed”
with two or perhaps five men, to show that
she can be lifted up while the “magnetic
power” is switched off.

After a little coaching of your lady sub-
ject, and after a few experiments, you
will find that the secret of resisting the
efforts of five husky men to lift her from
the floor is accomplisht by allowing her
arms to remain flexible and loose from the
shoulders, so to speak, and not to tense
the muscles.

Another one of Miss Abbott’s tricks is
to have a number of men stand in a row
back of her, while she places her hands
against a wall and braces her body and
arms.

HOW JOHNNY COULON WORKS HIS
MARVELS.

Much mystery and secretiveness has

ACME

AMPLIFYING
TRANSFORMERS

GUARANTEED!

The Acme Apparatus Co. bas, after much time
and expense, developed an amplifying transformer
with & guarantee against mechanical defects.

We will replace any coil whick open circuits I

When you buy an ACME Amplifying Trans-
former your costs for this part of your equipment
ceases,

ACME APPARATUS CO.
28 Windsor St. Cambridge, 39, Mass.
Trensformer and Rn‘h Engincers end Menufecturers

Service--
the Keynote

There is no guesswork about what
GREBE RADIO apparatus will do. In
design, workmanship and material it is
built for the most exacting Service.

AN

apparatus is licensed under the original Arm-
strong and Marconi patents.

Our_guarantee is C . ditional
Each instrument must give satisfactory service.
If your dealer doesn’t carry our line, write

us—mentioning his name—for catalogue.

A. H. Grebe & Co., Inc.
70 Van Wyck Bivd., Richmond Hill, N. Y.

surrounded the performances of Johnny

Coulon, who has successfully demon-
strated to the French public that he can-
not be lifted when he “so wills it,” by
even the most powerful man, including
the champion weight lifters of France:
Johnny Coulon weighs 110 pounds.
When ready for the lift, Johnny Coulon
allows the lifter to raise him by the waist.
Of course the hands must come in con-
tact with the bare body. This, according
to the investigators, is quite a hindrance,
the hands slipping away rapidly due to the
velvety skin effect. Coulon now places
his right hand upon the wrist of the lifter
and the index finger of his left hand
upon the jugular vein region in the neck

and by pressing upon both points defies
the strongest man to lift him.
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LEARN WIRELESS
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lll‘ll QIIALITY RIFLED mnn. 0000 VALUE
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Ay o
.“m”.m&!"—%
Write For FREE Catalog of Revolvers.

JOHNSON SMITH & COMPANY, Dept. P.M. 72, 3224 N. Halsted St, CHICAGO

THE LATEST °¢ M URDO CK ”  VARIOMETER

&
No. THE PRICE IS
345 UNUSUALLY
“MURDOCK"’ LOW
VARIOMETER THE QUALITY IS
- - REMARKABLY
37.50 HIGH
o |

WINDING FORMS ARE *“MURDOCK” MOULDED

The continued great demand for these receivers is a wonderful

tribute to their extraordinary value, by thousands of satisfied 2000 $ A .50
N 0. 5 5 OHM. 4

customers. Ifyouare skeptical as to the pci?sibility of so much
value atsosmallacost, ASK YOUR DEALER. We suggest
Head Phone | atrial with the assurance of *‘satisfaction or your money back."” gol_g{o 35-50

BULLETIN No. 20 Sent anywhere on request.

Wm. J. Murdock Co., 55 Carter St., Chelsea, 50, Mass.
509 Mission St., San Francisco, Cal.
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Practical Chemical
Experiments
(Continued from page 1351)

ingly poisonous, and, therefore, the ut-
most caution must be observed at every
point to see that all joints are perfectly
tight and that no gas escapes into the
room.

The apparatus consists of a hydrogen
generator, a calcium chlorid drying tube
and a hard-glass delivery tube drawn out
somewhat at the end and bent upward.
At the middle of the tube-is placed a
Bunsen burner carrying a fish-tail tip.
See Figure 4

In the generator place zinc and dilute
sulfuric acid to generate hydrogen. Col-
lect some of the hydrogen by placing an
inverted test tube over the end of the
delivery tube and after a few moments
present the inverted tube to the flame of
a Bunsen burner kept at some distance
from the apparatus. If a sharp explosxon
occurs the hydrogen is still mixt with air.
Repeat the test until the gas burns quietly.
Then light the escaping gas at the end of
the delivery tube.

At the same time have ready a solunon
of arsenious oxid, ordinary white arsenic,

Fig. 4. Making Marsh’s Test for Arsenic.

in concentrated hydrochloric acid. Pour
down the thistle tube into the generator a
few drops of this solution. Immediately
the colorless hydrogen flame cHanges to a
lavender color and a garlic-like odor is
evident.

Light the burner with the fish-tail tip
and heat the tube strongly. Just beyond
the heated portion you will observe a de-
posit of arsenic which appears as a shin-
ing, brownish-black mirror.

Then hold in the flame by means of
tongs the lid of a porcelain crucible. A

shining deposit of metallic arsen® - “vill at
once appear. The nascent . drogen
evolved in the generator unite:. th the

arsenic compound to form the ;"  rsine.
Arsine is a very unstable com* Jd and
both the heating of the tube a ¢ cool-
ing of the gas by thrusting it the
porcelain crucible lid decom; s it with

the deposition of arsenic.

At this point the genera:  will be full
of the poisonous arsine! 1o be safely rid
of it carefully pour water down the thistle
tube, being careful to keep the tube full
so as not to admit any air and thus make
an explosive mixture in the generator.
As the contents of the generator are
forced out the arsine will burn at the end
of the delivery tube which must not be
allowed to go out.

To determine whether a person has met
death from arsenic poisoning the contents
of the stomach are pumped out, thoroly
extracted, filtered and reduced to small
volume. A little of the solution thus
obtained is introduced into the hydrogen
generator and the test carried out as
above.

wireless
for
everybody

ITH this new Amrad Crystal
Receiver you can pick up distant
wireless telephone and telegraph
messages any time, anywhere.
No elaborate aerial, batteries, license or
special knowledge required. Easy to set
up. Fascinating to operate.
Portable, compact, convenient. Only

$x5x7”. Wavelength range 180 to 750
meters. Tunes sharply by simply rotat-
ing the knob. You can use an indoor
antenna or the complete installation we
furnish.
How often have you marvelled at the mystery of
wireless? This wonderful phenomena bas gripped
the interest of thousands during the past few
years. The Amrad Crystal Receiver brings this
constant source of delight to everybody. You
:an now actually have a real “wireless” in your .
own home and hear the unseen voices of the air.
This outfit is not a toy in any sense,—it is just
the most practical and efficient Set a leadiag
manufacturer of quality radio apparatus could
build.

[llustrated Bulletin Y gladly sent irm on reqnest.
PRICES
Amrad Crystal Recsiver..........$23.50

Double Telephone Head Set....... 4.50
Antenna and Ground Equipment... 12.00

Informative operating instructions included
free with each set.
AMERICAN ND
17 PARK ROW, NEW YORK CITY
Factory and Laboratory:

Medford de, Mass.
Address } York

MASTER
CONTINENTAL CODE
DODGE SHORT CUT
ONE HOUR METHOD
- INSURES SUCCESS

Thousands have. Everybody can.
Testimonials free. Investigate sad win,
Costs 50 cents, Saves 50 dollars.

C. K. Dodge, Box 300, Mamaroneck,

N.Y.
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Do You Use V. Ts!

Then Read This

To get the highest efficiency from a statior
equipped with vacuum tubes it is absolutelz
necessary to use a headset of very hig
impedance. Our High Impedance Nawvy
~ Type Headset is something new along thit
line. It has an impedance of 50,000 ohm:
at 800 cycles, a thing heretofore considerec
impossible in a commercial headset. We
get this high impedance by putting 10,00¢
turns of wire on each of the four bobbins
in the Navy. Ordinary headsets do not
have over 7,500 turns to the bobbin anc
no other develops over 25,000 ohms
whereas the Navy develops s0,000. Ir
spite of this high winding the Navy weigh:
onlz 9 oz. complete with headband anc

cord. .
This headset is exceedingly high pitch ir
tone and is consequently very sensitive tc
high pitch signals. To anyone wishing tc
receive trans-Atlantic or Pacific signals it
ia indicnenaahle.

mfort,

* offer

larity

BRANDES

MATCHED-TONE

HEADSETS
100 % Receiver Satistaction

"While all Brandes Headsets are very light

and comfortable they are so sturdily built
that there is no danger of them losing their
adjustment through hard usage. The
shell is made of thick rigid aluminum and
the cap of hard, vulcanized rubber.
cauee the action in our receivers is direct on
the diaphragm less current is required to
produce audible signals and the s ,
weight and ctll_r;'ept consg;nption. ol l_uq-
necessary amplifying mechanism is elimi-
nated. Our reoel{:ers are carefully matched
in tone and permanently adjusted at their
highest point of efﬁcienciy;.
Thezlare all equipped with new style woven
khaki headbands and polarity indicating
cords which eliminate danger of demagnetiz-
ing the receivers when used with vacuum
valve detectors.

Our Offer

Send us $14 for our High Impedance Na
Type Headset. Try it for ten days. Gi‘\z
it every test you can devise. Make rigid
comparisons with the set you are now using.
If it isn't a better headset than any you
have ever used or seen, or if for any reason
whatever you are dissatisfied with your
purchase, return the headset to us and we
will refund your money immediately.
ALSO MAKERS OF

Trans-Atlantic Headsets, 25,000 ohms

AC. . $12.00

Send 5c¢ for Catalog E.

C. BRANDES, Inc. Room 814
34 Union Square, New York City

%
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The Love Machine

By CHARLES S. WOLFE
(Continued from page 1300)

n—n IS

“Easily said,” jeered the wrathful
millionaire.
“Easier
promptly.

“May I ask how you propose to ac-
complish this miracle?” queried Fenni-
more, sarcastically.

“I am not telling you what 1 expect
to do, young man,” rejoined Parsons,
“I am telling you what I am going to
do. There is no question whether I
am able to get the results I advertise.
I know I can. I have the necessary
apparatus and the knowledge required
to use it.”

“Apparatus?” gasped the startled
lover, “Do you use machinery?”

“Most certainly,” snapt the professor,
somewhat nettled, “Did you have an
idea that I charmed them with a flute?”

Fennimore ignored the thrust. “When
can we begin on this system of yours?”
he queried, uncertainly, for the whole
thing seemed quite unreal to this lad
who had never been accustomed to
think of love in terms of ergs or calories.

“We can begin and end just as soon
as you can get the object of your affec-
tions into my laboratory for a period
of two hours.”

“Great Scott,” gasped Fennimore,
“Does one treatment suffice?”

“It does,” Parsons replied grimly
“Quite.”

“Do you guarantee a permanent——
er cure?” Fennimore demanded, de-
termined to go thru with the business,
bizarre as it looked.

“I do not,” chuckled Parsons, “But I
do guarantee it to last long enough to
Jet you past the minister and back from

urope. Say .two years. Then if you
have any trouble, bring her around for
another treatment.”

“How am I to get her into your
laboratory?” asked Fennimore, satisfied.

“Great Heavens, man,” Parsons was
exasperated, “If you haven’t enough
native wit for that task I don’t wonder
that you have been tagging around with-
out getting anywhere.’

“l can't drag her in by the hair of
the head, you know,” Fennimore inter-
pﬁlgted hastily, “It isn’t being done at
all.

done,” retorted Parsons,

“No, I suppose not,” the professor
sighed, sarcastically, “And what a pity
the fine pointed needle is taboo, too.
Well, I suppose I must plan a course
of action for you. Convince our young
friend that she isn’t looking as well as
she has been. Tell her that you have
heard of some wonderful electric treat-
ments that are getting remarkable re-
sults. Tell her that all your wealthy
friends are having them. That's the
bait she’ll raise to. And then offer to
pay for a course for her. I think that'll
bring her here. Once inside my labora-
tory, I'll answer for all the rest.”

Fennimore arose. “All right, Par-
sons,” he said, “We'll try it. I'll tele-
phone you as soon as I get a definite
decision from Violetta.”

Parsons smiled quaintly after the de-
parting car. ‘“Before that two year
period expires, son,” he soliloquised,
“You’ll be around begging me for the
antidote.”

It took Fennimoren,a week to con-
vince Violetta that she needed toning
up. Finally, attracted by the price that
the young millionaire would have to
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Price $8.00
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“$5,000 Working for Us!”

“I bought another good bond today and tonight
Helen and I were figuring up ourinvestments. All
told we now have $5,000 saved and invested where
it will add $300 to our income every year!

”I used to scrape along in routine work and

d what little I earned. Then one day my em-

p oyer gave me some advice. He said success de-

pends on two things. First, learn to do some one

thing well. Second, save and invest something
out of what you earn each month.

‘I decided then and there to get some special
training. Iwrote to Scranton and found I could get
ust the course I wanted and study at home even-
ngs. So I started, and it wasn’t long before the
rve me moreimpomnt work—and more
money. kept on studying with three increases
the first year. And each pay day I put sometbin,
aside. So it has been ever since. As I advanc
at the office and my salary grew, my savings grew
faster and I put them into cood securities.

“Helen was hap y u a lnrk tonight when I told
her we had five dollars in nfe. sound
investments worldnz for m! And this is only the
beginning. At our present rate of saving, in a few

i:u;s more we'll have an independent income for

e

Success is within easy reach for you
nnumphmh-mthan made nll-o suecessful wi
hm thm l'lntdodd.whnvmworkl-.lem

everything about it that The
way to do that is to Jet l-tmumul
Sehools help you.

More than two mlilion men md hm taken the
u.mdwm:lcebe». More th: 00are now turm-

their spare time to t Jen't It t&mt time for you

ont wh.t the 1. C. 8. can do for you? Them mark
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INTERNATIONAL CORRESPONDENCE SCHOOLS
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1-1-21
Business
O M, - AddA ess
Street
and No.
City. State.

Canadéans this coupon to International
mm Canadéan, Lid., Montreal, Canada ,

NEW MOTOR BARGAIN

pay for her treatments, the fickle young
beauty consented, agreeing to place her-
self in Parson’s hands.

When the last curtain fell one eve-
ning she hastened to her dressing room
and made ready for her first visit to
the professor’s laboratory. The im-
patient Fennimore was waiting for her
with his big limousine, into which he
piloted her as soon as she emerged from
the stage door alley. Half an hour later
she was shaking hands with Parsons.

“Rotten of us,” she drawled, lan-
guidly, as the scientist dropt her limp
hand, “Rotten of us to keep you work-
ing at this hour, But I just can’t get
up in the mornings. Habit I formed
out in the sticks making night jumps.
Nothing really the matter with me, is
there, Doc?”

“Haven’t had a chance to examine
you yet, young lady, but off hand I
should say there were several things
the matter with you,” said Parsons,
dryly, as he led the way into his
laboratory.

Fennimore shot him a sharp look.
started to speak, then changed his mind.
The girl, who had not caught the hidden
meaning of the scientist’s remark,
rattled on, waxing doubly garrulous as
she caught sight of the formidable array
of electrical apparatus and switch-
boards in the sanctum. Had either
she or Fennimore been versed in such
matters they would have been able to
identify several familiar pieces of high
frequency apparatus, the brass strippel
oscillation transformers and burmshed
Leyden jars being quite conspicuous in
the array.

Parsons wasted no time in useless
preliminaries. “You first, Fennimore.”
he said, curtly.

“I,” objected the amazed millionaire,
“I'm not here for treatment.”

“Heavens, man,” interposed the pro-
fessor, testily, “Don’t question my
methods. I must have your rate.”

Fennimore’s teeth snapt shut on his
unspoken retort, and submissively he
took in each hand the peculiar metal
electrodes the scientist proferred. He
was finding Parsons a different man in
the laboratory from what he had been
in his consulting room.

The professor, his eyes watching in-
tently the quivering pomtcr on a meter
face, pald scant attention to his two
companions. Finally he made some
notes on a pad and relieved Fennimore
of the electrodes.

“That will do, thank you,” he said,
“Now I must figure out your rate.”

“My rate of what?” demanded the
mystified youth,

“The rate at which you are vibrating
per second,” replied Parsons, none too
graciously, “Let’s see. The square root
of ——. Ah! There we have it. You
vibrate, Fennimore, between the twenty-
fifth and twenty-seventh octaves. Thirty-
seven million, five hundred and fifty
thousand and some odd cycles a second,
if figures mterest you.”

“They don’t,” replied Fennimore,
promptly, his eyes feastmg on Violetta,
“Not that kind, anyway.’

Parsons handed the girl the elec-
trodes, and again studied the quivering
needle. Again his pencnl was busy.
Then he faced the pair, a satisfied look
on his face which told plainly that he
had found what he sought.

“And you, my friend,” he said to
Violetta, “Vibrate at the rate of thirty-
seven million, five hundred and forty-
nine thousand and a few odd hundred.
There’s only about seven hundred cycles
difference between you. You're a fine

pair of zincs.”
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EXPERIMENTORS
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echoed Fenni-

”

“Fine pair of zincs,”
more, “What the devil, Parsons,——

“Ever see a dry cell, Fennimore?”
Parsons asked, calmly, “Carbon and
zinc poles, you know? Well, you're a
pair of negatives. You couldn't have
succeeded in this case in a thousand
years.”

“See here,” broke in the imperious
Violetta, “What's all this about a pair
of negatives? When do I get thosc
treatments?”

“Don’t worry,” Parsons assured her,
“You'll get them.”

Fennimore faced her doggedly. “Look
here, Violetta,” he said, determinedly,
arms folded, jaw squared, “You may as
well know the truth. I've told you a
thousand times how desperately I love
you. Every time you've laughed in my
face. I've grown desperate. I had to
do something. The professor here
thinks he can arouse in you some love
for me by means of these treatments.
That's why we're here, and that's why
he has to take observations of the both
of us.”

After one startled moment, the girl
gave way to uncontrolled laughter.
“Make me love you with a bunch of

juice,” she gasped, “Oh, Lord. This is
rich.”
Parsons regarded Fennimore with

deep disgust. “Fennimore,” he said,
icily, “You have, in the language of the
street, spilled the beans. Now will you
kindly keep your mouth shut before you
scatter them so hopelessly that I can't
pick them up.”

“She had to know sometime,” retorted
Fennimore, stubbornly, “And it might
as well be now.”

“She didn’t have to know before 1
got these electrodes on her arm,” Par-
sons shot at him, deftly clamping an
arm electrode on each wrist of the un-
resxstmg girl, who was paying no atten-
tion at all to the busy professor. She
was regarding Fennimore thh contempt.

“Why, you poor simp,” she sneered,
“I've told you a dozen times, and 1 te'l
you again, that if you had a hundred
times the money you have, and if you
were a hundred times better looking
than you are, I wouldn’t marry you if
you were the last man on earth. Or
any other boob in trousers, either, I've
got my work to think of. Do you think
I'm going to quit bemg a chorus girl?
Not on your life.”

Parsons snapt on a switch and
grinned at the disheartened millionaire.
“How's that for a mouthful, son? he
asked, “Think that will hold you for
awhile?”

Then the girl turned on him. “And
you, Mr. Smart Guy,” she demanded,
“How do you expect to change my mind
with your foolish old treatments?”

Parsons looked at his trembling
meters and smiled. “Easily, my dear,”
he replied, “Oh, quite so. You see, life
itself being of an electrical nature, it
obeys the laws which govern electrical
phenomena in general. To what extent
and by just what means we are hardly
in position to say as yet. My own re-
searches have carried me beyond thc
frontiers in certain directions, and the
treatment you are undergoing tonight
is just one application of the %acts that
I have unearthed.

“You young people think that lovc
is a question of good looks, circum-
stances, and mutual attraction. You
have fallen into tke common error of
mistaking the effect for the cause. No
two people will be attracted to each
other to any degree—far from suf-
ficiently to love—if their natures aren't
tuned properly for the occurrence of the
phenomenon. Take your own case, for
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example. You told the truth when you
said that you would not love Fennimore
in a million years. Your rates of vibra-
tion were so nearly alike that you were,
as I said, like poles of a battery.”

She regarded him thoughtfully. “Then
how, Mr. Man,” she asked, “Do you
account for the fact that this poor fish
is gone on me? Seems to me the rule
ought to work both ways to be any
good.”

“Bravo, little reasoner,” exclaimed
Parsons, admiringly, “You will be the
brains of your household. Well, I ac-
count for that quite easily. The simple
fact is that HE’S NOT IN LOVE
WITH YOU AT ALL.”

Fennimore jumped about two feet.
The girl looked at the calm scientist in
open mouthed amazement. “Say, Par-
sons, what the ” burst out the
wrathy Fennimore.

“Calm yourself,” came the unper-
turbed reply, “I know what I'm talking
about. Bluntly, you’ve mistaken lust
for love. You think you’re in love.

“What I'm doing is just this. By
a process which I do not choose to re-
veal, I am changing the rate, or call
it natural period, if you like, at which
this girl vibrates. When I have changed
it sufficiently you will be as far apart
as you were together before. In other
words, you will be splendidly positive
and negative. Then you will love. You
won’t be able to help yourselves.”

Vaguely alarmed at the cool assurance
of this man, the girl stirred uneasily
in her chair and regarded the quivering
meter needles with some apprehension.

Parsons leaned back comfortably
against his instrument board and re-
sumed.

“I find that the exact adjustment of
these oppositions is quite critical. For
maximum manifestation I should have
to readjust you to the very cycle. Were
I to do that, the attraction would be
so violent that you would literally hurl
yourselves into each other’s arms. That
critical state quite frequently occurs
naturally, and when it does you see the
conventions hurled ruthlessly aside, and
every man-made barrier scaled, be it as
high as the mountains or as broad as
the sea. Let me get the coldest, most
haughty beauty of the upper class into
this chair, and I can force her to lavish
every attention on the dirtiest ash man
you can find in the city.

“It is sufficient that we attain a de-
gree of attraction necessary to arouse
domestic instincts and impulses.” He
broke off to study gravely the indication
of a large meter. “That state we have
about reached now,” he said, quietly.

Fennimore started, and regarded the
girl intently. For a second she met his
gaze. Then her eyes dropt, and she
blushed.

Parsons smiled faintly. “I'm a few
years ahead of my time, of course,” he
said, “Within the next few years every
couple that applies for a license to wed
will have their vibratory rates taken and
the corrections necessary to accomplish
true affection made. The divorce evil
will be wiped out as mis-mating is pre-
vented.”

He snapt off the switch and deftly re-
moved the electrodes from the girl’s
arms. She arose, a trifle unsteadily
Fennimore regarded her anxiously.
“How do you feel?” he asked, in some
concern.

“A little queer,” she replied, dazed
“You'd better take me home, Roderick.’

Roderick! The young man’s heart
pounded within him and a look of ex-
ultation came over his features. He
faced her squarely. ‘“For the thousanc
and first time, 'Letta,” he said, “Wil
you marry me?”’
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“In 1999

By B. FRANKLIN R
(Continued from page

peculiar nature of the distur
only be explained as the re
human agency capable o
extraordinary powers over
universe. After the occurr
eral successive manifestatio
were immediately identifie
active in origin. It was a
atomic disintegration had :
accomplisht, and that the
world was in the hands of
discoverer, who might destrc
at his whim. With deep sec
kept its knowledge, and wa
discoverer to make hims
either as the benefactor c
of mankind.

Early in 1925, the gr
physicist, Signa Beth, anr
discovery of a method of r
immense energy stored in
and his intentions of bene
kind. Thus the most morr
covery ever made by scien
closed.

From that date, science b
ward. The commercializatic
Beth’s discovery and its dir
tion to the immense stores
contained in the atoms of t
heavy elements brought un
benefits to mankind. With
limited power waiting to be
by the pressure of a finger
aside their work and took a |
was like the discovery that
be turned into steam and ma
for us,—multiplied a million

Close upon the discovery
disintegration came that of
mutability of matter., This
natural sequence of the anal:
properties of by-products forr
the successive steps of disi
The result of this discovery,
know today, was the imm
monetization of gold and al
metals. In a day the world v
ened with its greatest financi

Fortunately, there was at
of our government a man of |
sight and ability who saw the
disaster and took immediate
avert it. At a joint meeting ¢
resentatives of the various go\
measures were taken to meet
and thru pressure brought to
certain sources a coalition ¢
was formed under a single go
This we know today as tt
States of the World. It was
a League of Nations similz
plan advanced by the great '
1919. It arranged for a se
world congress at Washingtor
forced its decrees by means of
national! Police. Paper note
World Government were issue
currency, and substituted for
standing metal currency. T
Bolshevik outbreaks in Russia,
crises in Europe and America
mediately quelled by the effic
hand of the international go
Thus was civilization again sa
destruction.

One of the most apparent
the world coalition was the ab:
of war. The United States,
cipal creditor of the bankrupt
held a unique position in th
both as its sponsor and guardi
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former president of the United States
was elected president of the World
Congress. But he also represented the
United States.

The reason for the disappearance of
war, we are led to believe, was the
potential power held by the United
States. When the Great War came to
an end in 1918, many new and terrible
inventions were just nearing completion,
and were perfected too late to be used
in actual warfare. The possession of
these secrets by the United States con-
stituted an effectual curb to the aggres-
sive instincts of any nation inclined to
war.

One of the most spectacular inven-
tions resulting from Signa Beth’s dis-
covery was that of Thomas Soddy's
space navigating apparatus in 1938. By
utilization of the terrific recoil developed
in a certain method of disintegration,
this instrument was able to leave the
earth’s surface like a sky rocket and
travel beyond 'its gravitational orbit
in any direction, at a tremendous rat:
of speed.

The effect of this invention upon the,
lay mind at that time can hardly be
|imagined. Nineteen years before, pow-
erful waves of mysterious but un-
doubtedly ethereal origin had been rc-
ceived by some of the larger radio sta-
tions. The scientific explanations and
press exploitations of these unidentified
waves created such widespread excite-
ment at the time that when Soddy re-
turned from his epoch-making explora-
tions of Mars and Venus in 1938, and
confirmed these attempted Martian
communications of 1919, and testified
as to the residence on Mars and Venus
of highly civilized beings, the peoplc
of the earth became wildly excited.

Results followed speedily. Inter-
course between the inhabited planets of
our solar system was quickly estab-
lished. Interplanetary laws governing
spacial navigation were quickly formu-
lated and ratified, so that today we wit-
ness our great interplanetary merchant
marine, touching all planets in the solar
system, and many of the nearer stars.
Trips of exploration are bringing in
reports of new discoveries every day.
Excursion ships dash thru space at regu-
lar hours, bound for other planets.

Soddy’s invention truly marks the be-
ginning of this Utopian era of Science.
Mankind began to live a life of ease and
indulgence, yet governed by sobriety
and health.

Due to the congestion of our cities,
some of which had a population of
fifty-five millions, and to existing agri-
cultural conditions, it was increasingly
difficult, during the early sixties, to
furnish enough food. The great Brown-
ing’s discovery of a method permitting
the direct conversion of heat into elec-
tricity enabled engineers of the period
to solve this problem adequately.
Thirty-foot tubes were excavated thru
the earth’s diameter, reaching from a
large industrial center on one side to
some extensive agricultural area upon the
other. Africa, China, Australia, and
parts of South America were touched.
As these tubes were sunk, they were
lined- with Browning’'s electro-heat con-
verting apparatus, which turned the in-
tense heat of the bowels of the earth
into an immense voltage, giving an elec-
tric current, but left the interiors of -
the tubes relatively cool and insulated
from the fiery medium thru which they
passed.

Food, produced easily and in large
quantities in the farming countries, was
quickly hauled over extensive railroad
systems to the mouths of the tubes, and
regular consignments dropped thru m
specially designed cars.. The momentum
gained inithe [four thousand mile drop
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easily carried the cars past the center.
of the earth, where gravity began to
exert its counterpull, up to within sev-
eral feet of the opposite surface. The
moment they started to fall back, they
were caught and held by automatic
catches. Giant electric hoists completed
their journey to the surface. .

It is to these great engineering feats
that credit must be given for the com-
fort of our modern city life. They may
easily be regarded as among the most
beneficial gifts to mankind that science
has produced in the last four decades,
for they make possible our present-day
existence. Today we are so dependent
for food upon these earth-piercing tubes,
that if they all should be damaged
simultaneously, there would be much
suffering and hardship before repairs
could be effected. Possibly many deaths
might result from starvation. These
tubes are indeed the arteries of our
daily existence.

Some of the most widely known of
Science’s improvements have been those
of transportation and travel. Speed, as
demanded by the ease and luxury-loving
internationalite of today, has been
furnished by the prolific genius of sci-
ence. Huge liners of the air, several
thousands of feet in length, inflated with
helium gas (which is a plentiful end-
product of the disintegration processes),
driven by powerful atomic engines at
several hundred miles per hour, and
luxuriously fitted with accommodations
for at least a thousand passengers, ply

'the great Atlantic and Pacific between

breakfast time and dinner. OQur skies
today are filled with wings swiftly pro-
pelled by noiseless thorio-actinic motors.
Since the helium-filled ship came into
general use, more than forty-five years
ago, not a life has been lost in aerial
transportation.  Certainly this is a
magnificent record, and a worthy tribute
to the science that made it possible,

Progress in Education has been no
less rapid. Today we have our great
university cities, endowed by a benevo-
lent government, for the free use of all
mankind. Free higher-education to any
who desire is as much a right of the
world citizen of today as liberty was of
the American of a century ago. Thou-
sands of investigators in pure science
now finish their education in the im-
mense national universities of Mars and
Venus, as all learning went to Europe
to receive its degree in 1900.

In biology, geology, bacteriology,
zGology, engineering, chemistry, and all
branches of science there has been
rapid advancement. In biology, I under-
stand, the synthetic production of liv-
ing organisms has been lately accom-
plished, and promises wonderful achieve-
It is no great flight of fancy
to say that if we were able one billion
years from now to look upon those
warm, steamy, cooling, and still lifeless
planets, where our interpid space-fliers
have recently placed cultures of syn-
thetic Amoeba, we might hope to see
a creature occupying a place in that
planetary existence comparable to that
now filled by the earth’s human race.

In medical science there has been
such progress that death by sickness
and disease is rare, whereas continued
pain is hardly known, and certainly
avoidable. By observing scientific
methods of right living and obeying
natural laws, one may expect to live
for more than one hundred years. -That
is a period of existence nearly twice
that of the average man fifty years ago.

Gentlemen, I ask you, can the com-
ing century be filled with such an array
of achievements? Possibly. Who can
tell? Biology holds hopes which some
of us may live to see realized.
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The Circulation of Science and Invention is over 140,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y.
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Aeronautics

American Made Toys

Help Wanted

Boys fly this model aeroplane. Circular free.
Aecro Shop, 3050 Hurlbut Ave., Detroit, Mich.

Send for the most remarkable flying novelty
ever created. Attains a_ height from 50 to 100
feet, 25 cents. S. P. Lux, 1582 Pitkin Ave.,
Brooklyn, N. Y

Aviation

Learn to Fly. America’s oldest and most
reliable Flying School. Complete Ground and
Flying Instruction. We guarantee cto make you

Manufacturers wanted for larger productions
and homeworkers on smaller scale for Metal
Toys and_Novelties, Toy Soldiers, Cannons,
Cowboys, Indians, Buffalo Bills, Wild Animals,
Whistles, Bird Whistles, Race Horses, Prize
Fighters, Religious Statuettes, Puzzles and hun-
dred of other Toys and Novelties. Hundred and
more made conaplete per hour. No experience
or tools needed. Bronze Casting forms with
complete outfit from $5.00 up. e are buyers
of these goods all year, paying fixed prices.
Contract orders placed with manufacturers. Ex-

an expert Pilot. Third S ul 0z-
ens of satisfied graduates. Classes begin the first
of each month. Write now for Literature and
Catalogue. The Ralph C. Diggins Co., 140 N.
Dearborn St., Chicago, IlL

Auto Accessories

Blueprints. Automobile Armatures. See ad
under “Electrical.” Charles Chittenden.

Storage Batteries for Automobiles. We fur-
nish all parts and Moulds for making them.
Sample late 40c. Foreign Countries 50c.
Windsor Specialty Co., 5419 Windsor Ave., Chi-
cago, 1

Tire Agents. Exclusive representatives to use
and sell the new Mellinger Extra-Ply Tires.
(No seconds.) Guaranteed Bond 8,000 Miles.
Wholesale Prices. Sample sections furnished.
Melilnger Tire Co., 980 Oak, Kansas City, Mis-
souri.

pt 1 high prices paid for painted goods.
An enormous business offers industrious men an
excellent opportunity to enter this field. An
open market for these goods all over United
States, Canada and South America. Write us
only, if you mean business, Illustrated cata-
logue and Booklet mailed free. Toy Soldier
Manufacturing Company, Offices and Show-
rooms. 1696 Boston Road, New York.

Universal Shorthand Course (Pitman) .
stenographic experts in 36 lessons.
guaranteed or money back. Helps users of
systems increase pay. Easy terms. Write
Booklet 12. Universal Shorthand Course,
Kimbark Avenue, Chicago, Il

Stop Daily Grind. Start silveni mirroes,
auto headlights, tableware, etc. ﬁanl free
Clarence Sprinkle, Dept. 48, Marion, Indi

Detectives in Great Demand. Men from
to 45. Experience unnecessary. Easily learn
Write Earl H. Wilcox, Dept. A, 232 Sheldoa
Avenue, Grand Rapids, Mich.

Become Automobile Experts. Hundreds
wanted. $35 week. Learn while earning. Write
Franklin Institute, Dept. J, 806 Rochester, N. Y.

Earn $250 a month, expenses paid as RAIL-
way Traffic Inspector outdoors. Local or trave:
ing. Start at $110 monthly, position guaran-
teed after 3 months’ spare time study. Write for

Free Booklet G-57 Stand. Business Training
Agents Wanted Inst., Buffalo, N. Y.
8 Hundreds Per t U. S. Go t

Agents. Go into permanent business. No
capital required. Should net $2,500 to $5,000
first year. Guaranteed products needed in every
home. Repeat sales—big profits. Old established
concern—products known everywhere.  Many
make sales of $30 to $50 per day. Practical
sales helps, advertising matter furnished. Write
today. T. Rawleigh Co., 345 Liberty St.,
Freeport, IlL

Foul Proof Spark Plugs. Mechanics make
Foul Proof Spark Plugs. Absolutely will not

foul up. New Idea. omplete Instructions $2.
Sample Plué $4. Mechanics Supply Co., Kansas
City, Mo., Gateway Station.

Auto Motors Supplies.
Stoddard-Dayton, E . F. Cadillac, Overland,
Continental and Buda Motors. All Types $50
each and up. Special High Tension Magnetos 2
and 4 cylinder $9.50 each. FElectric and Gas
Head Lamps, Coils, Carburetors, Air Compres-
sors, Generators, Starters, etc. {vrite for Cata-
log. Address Motor Sales Dept. 12, West End,
Pittsburgh, Penna.

How to make automobile storage batte:
id H '\ 1 1.

$1.00 . 7118
Ave., St. Louis, Mo.

We pay $50 a week taking orders for INSYDE
TYRI;:S inner armor for automobile tires. Guar-

bl

Buick, Michigan,

plates.
ashville

give tire mileage. Any tire.
Prevents punctures and blowouts. Big demand.
Low priced. Write Ameri-

(Blick for territory.

can Accessories Co., B384, Cincinnati, Ohio.
Fords start easy in cold weather. Will run

34 miles per gallon on cheapest gasoline or half

kerosene, using our 1921 carburetors. Increased

Newest Thing Out. Lithogram initials for
automobiles, motorcycles, canoes, golf sticks,
tennis racquets etc. Anyone can apply them in
a jiffy. Sell _to everybody. Set costs 1Sc.;
brings $1.50. Fast sales and b.i% daily profits for
agents. Write for catalog. Lithogram Company,
Desk 19, East Orange, N. J

Agents. Sell our accident and sickness poli-
cies in your spare time. Pay $5,000 death, $25
weekly benefit. Premium $10 yearly. Perma-
nent income from renewals. Easy seller. Lib-
eral commissions. Insurance Co., Dept. N-5,
Newark, N. J

sitions open to men—women—girls, over 17.
Commence $135 month. Raise to $190 month.
Vacation with full pay. Steady. No layofis.
Inside or outside work. Common education
sufficient. Pull unnecessary. erience un-
!\,he’cm'te ry. ecll"“td of pigsiticl:?s oxpen sent free.

rite_ immediately. ranklin Institut Dept.
J 25, Rochester, N. Y. <

Sllverlnf Mirrors, French Plate T: bt
Easy to learn, immense vrofits. Plans ?tee.
Wear Mirror Works, Excelsior Springs, Mo.

How to Obtain the Position You Want. Re
markable Suggestions! Powerful Letters! 1.00.
J. T. O'Neill, 1411 Th St., St. Paul, Minn.

Earn $25 Weekly, spare time, writing for
newspapers, magazines. Experience unneces-

sary; details free. Press Syndicate, 5665 St
Louis, Mo.
Boys—Men! Become Auto Experts. $35

week. Learn while eaming. Write Franklin
Institute, Dept. H 806, Rochester, N. Y.

Men Wanted for Detective Work. Ex?m

Perfume Blocks sell everywhere. One Block
costing fifty cents, perfumes an entire room for
two months. 1009 orofit. Territory protection.
Box 174A, Cleveland, Ohio.

ence y. Write J. Ganor, formér U. S.
Gov’t. Detective, 135 St. Louis.
Bo a Mirror Expert. $3 to $10 a day; spare

time home at first; no capital; we train, start
French

you making and silvenn mirrors
Agents. Our soap and toilet article plan is a | method. Free Pros s. . R. Derr, Pres,
wonder; E:c our free sample case offer. Ho-Ro- | 579 Decatur Street, Brooklyn, N. Y.
Co., 138 ust, St. Louis. Detectives carn big moncy. Excellent

Big money and fast sales. Every owner buys
gold initials for his auto. You charge $1.50;
make $1.35. Ten orders daily easy. Write for
particulars_and free samples. American Mono-
gram Co., Dept. 71, East Orange, N. J

power; styles for all motors; can h

them
youmif. Big profits to agents; mona‘buk
guarantee; 30 days trial. Air Friction bure-

tor Co., 1511 Madison St., Dayton, Ohio.

Battery Charging Outfits, all sizes. Abso-
lutely new. Easy monthly terms. Hobart Bros.,
Troy, Ohio.

Motors, Engines and Dynamos

ents. Herc's the best line of Food Flavors,
Perfumes, Soaps, Toilet Preparations, etc., ever
offered. No capital ded. Complete outfits
furnished Free to workers. Write today for full
particulars. American  Products Co., 2562
American Bldg., Cincinnati, Ohio.
Signs for Stores and Offices. Entirely new.
$50 week casily made. Assorted working 1

tunity. Travel. Great demand everywhere. .
perience unnecessary. Particulars free. Write
I ‘;ncan Detective System, 1968 Broadway,

Men Wanted at $35 to $100 a week to make
mechanical drawings. Work is _ecasy, pleasant.
and leads to higher positions in Industrnal Field
at excellent ulu’ies.h We fumish set ofb instro- {
ments, train you at home, in spare time, prac-
tical method and help you qualify for 4
Write today for particulars. Roy C. Claflin,
ll;reé., Dept. 1368, 14th & T Sts, Washington,

25c. Chicago’ Sign System, E. 326 River St.,

Special Garage Motors. New, manufactured
by General Electric Co. ¥4
$88.50; 2 HP $126.50; 3 HP $146.50; S HP
188.50. All sizes both single and Polyphase
otors for immediate delivery. Special

Be a Detective. Travel and earn big moaer.
Learn this fascinatin\s profession by home study.

ing generators all voltages. Write for catalogue.
}l;[otor Sales Dept. 12, West End, Pittsburgh,
enna.

Sample 25¢. F.
Kossatz, 5th Ave., New Rochelle, N. Y.

Build an Electric Motor. Complete Outfit
$2.00. Bluc Prints 25c. A. F. Cassell, Box 355,
Oradell, N. J.

Motor Bargain. Diehl 1/20 HP Universal
110 V. with pulley. Never used. Price $6.75
g:'epa\i‘d.Y Alsop Engineering Co., 200 W. 72ad

t., N. Y.

Agents. $60 to $200 a week. Free Samples.
Gold‘ Sign Letters for Store and Office windows.
Anyone can do it. _ Big demand. Liberal offer to

eneral agents. Metallic Letter Co., 433Z N.
Elult St., Chicago, IlL

Beginners complete Mail Order System. EX.
Box 1005, Atlantic City.

. 10 Daily refinishing chandeliers, brass beds, | Larticulars free. rite American School of
HP'$22.75; 1 HP | 810 Oy, rel o o, without capital of | Criminology, Dept. B, Detroit, Mich.
ex cticn&c. Fref arti:xlan aric)! roofs. \ﬁ{ite
ch .| today. unmetal Co., Avenue D, Decatur, 5 Business ou rtunities
-td Make Big Money. Sell Soldering Soluti — — ———
No acid. etter than paste. Texas Land $6.00 Per Acre. We offer for

immediate sale, in tracts of ten, twenty, fortr
and eighty acres cach, patented land, full mineni
rights and oil royalty included, located near a
railroad in Brewster County, Texas. Warranty
deed and opinion by reputable attorney approv
ing the title, furnished with ev tract. Rei-
erences: Dunn or Bradstreet, also State Natiosa!
Bank, San Antonio, Texas. H. J. McMulles,
Bedell Building, San Antonio, Texas.

Motors, farm lighting generators, battery
chargers, new lower prices. ~Easy monthly
terms. Hobart Bros., Troy, Ohio.

Motorcycles, Bicycles

Agents. Big returns, fast office seller; par-
ticulars and samples free. One Dip Pen Co., 12
Daily Recérd Bldg., Baltimore, Md.

Daily Record BrCg., Paummore, .

Make $30.75 Profit on $2.50 Outfit. Gold
Transfer Monograms for Automobiles, etc. Free
S 1 National P. O. Box 6-E, Station D,

Used Parts for all Motorcycles. Schuck Cycle
Co., 1922 Westlake, Scattle, Wash.

i}roo'klyn, New York.

Don’t Buy a Bicycle Motor Attachment until
ou 5:1 our catalogue and prices. Shaw Mfg.
éo-, ept. 1604, Galesburg, Kans.

Machinery & Tools

Castiegs and drawings to build sensitive drill
ress, $10 per set. Particulars on request.
wanson, 7826 Coles Ave., Chicago.

Salesmen Wanted

Salesmen. Earn $3,500 to $10,000 a year.
City or Traveling. txpcﬁence unnecessary.
guickly qualify through our amazing system.
ree employment service to members. Send for
Salesmanship book, list of lines and full par-
ticulars. Nat. Salesmen's Training Ass’n, Dept.
158D, Chicago, Il
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If you want to sell or exchamge your farm,
unimproved land, city property or patemt, write
me. John J. Black, 194th St, Chippewa Falk

is.
We Pag“Caoll for your spare time. By
y arant ‘Woaderis!

money. work.
Proposition. Only $1.00 Retail. Standard Safety

Raror Corporation, Pittsburgh, Pa.

Advertising, newspapers, m ines, everr
where. We prepare your advertisements, illce
trations, form letters, circulars, booklets. Facl-
ties for securing mail or store sales. Informa
m‘:l cheegfully&gisvcen: Xz charge.  Write fer
catalog. cott ott vertising Agency, 2
W. 42nd St., New York. il
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El Paso, Texas, Oct. 1, 1917,
MR. CHARLES F. HAANEL, St. Louls, Mo.
In Re ““The Master Key.""

My dear Mr. Hunel The value of an idea is
detumlned has
long since svread beyond the confines of Missouri.
The world to-day insists on being shown.

‘The lash of circumstances and the logic of events
are, more than ever, impelling men to think.
Whether an ldea be a new!eroom for nlcklnn cab-
?axm or m oId procmn . or nmuce)

or

A ohllmopb¥ ot llfe hnvlnu u lm buﬁ blind
optimism; a rellgion that won't work seven days a

week, position that isn't ical, appeals
to the Int.e igent not n all. lt. mmlu that we
want and the acid test is, will it

e Master Key qualifies. It lq '.hc most lucidly
scientific mtement of “Truth™ that 1 haﬁe seen.
r

and
economic determinism and the materialistic con-
ception of history, and is an lnh.lllble ide to
understanding t contalns 1n condensed form the
substance or an entire library on sclence. Its
teaching. it eonslmnﬂy Epu , will make a man
henlmy. weal dlstrlbuhuon 13

permissionary Ida Those who wish
to thlnk ntelllgent.ly will nnd it invaluable.
Intelligence rules. Desire intelligently directed

is a creative force which automatically causes its
object to manifest on & material plane. It is the
law. Let him that hath an ear to hear, hear

Yours truly,
CHAS. A. HEARD.

May 15, 1918.

Dear Mr. Haanel: Ever since I have been old
enough to read, I have been reading metaphysical
merat\ue I have waded ears deep through the
books from all ages, all lands, all achools

1 have rejectod tons of lies, oceans of miscon-
ceptions, an entire universe of false deductions.

1 have found grains of truth in mines of foily.
and words of truth in a single grnln. Tre pursult
was interesting in itself, and I do not regret the
tlmcéagent. upon It. Bur. it was a genuine surprlse
10 re our Master Key System and find within,
the essence of all that I had read, with much
more added thereto

In this extraordinary system you have sifted the
true from the false: you have given in concrete
form all that is worth while In many schools of
philosophy.

You have placed arcane truths into the hands of
the uninitiated as weapons they can learn to use
without danger to themselves. I congratulate you.
You are doing mankind a service.

Yours very sincerely,
CHARLES F. OURSLER.
501 Fifth Avenue, New York City, N. Y.

Detroit, Mich., May 28, 1917.
Dear Sir:  The words. ““Your world will cha
as It by magic, the moment you realize the mme
power within your control,” page 6, I have
umlerllned They state a fact, a real live fact:
and to me this is the most wonderful. the most
imy nonam. fact of all—that one ma) put this knowl-
edge tmmedluw test, that. one majy, after
!eq-nlng of this pow to apply ". with &
definite knowledge as to results.
W.M. HOWE.

THE LOWE OBSERVATORY
Edgar Lucien Larkin, Director
Los Angeles, Cal., Dec. 6, 1916,
F. HAANEL, St Louls Mo
MR 8ir Your booklet, Master Key, ought to
be expnnded lnw a book. Its wachlnu that Mind
the all-dominati [}

is ng y
line with the wonders of the most recent psychol-
ogy. All persons mw desks should have this
punphlet thereon it would be a ftting
pocket companion.

EDGAR LUCIEN LARKIN.

WHICH can unlock the

secret chambers of
success; can throw wide
the doors which seem to
bar men from the treas-
ure house of nature,
and bids those enter and
partake who are wise
enough to understand
and broad enough to
weigh the evidence;
firm enough to follow
their own judgment and
strong enough to make
the sacrifice exacted.

Chattanooga, Tenn., Feb. 22, 1918, .
‘The Master Key is wonderful, it has brought
about a most remarkable change in my environ-
ment, attitude toward life, mental and physical
condition. I am an entirely new person and im-
proving dal v, dlscouraeement. lack of ambition
physical iils. mental distress, and fear are things of
e

I cannot find words that express my gratitude
for :Il that the Master Key has done for me.
With heartfelt thanks to you, I am

Yours sincerely,
R. J. ARNOLD.

Washington, D. C., Dec. 29, 1916.
Dear 8ir: Your little booklet entitled, *“The
Master Key,” has been recetved and 1 had great
pleasure in studying it carefully. It is a very
clear and concise, yet forceful presenumon of the
big sublect handled and shows a very wide study of
the abeolute teachings and deep understanding of
the same.
Very truly yours,

JAMES LEE BOST.

‘I am able to extract from this system all that
can be made known by the finite mind relative to
origin, evolution, destiny and the much-mooted
riddle of the Universe.’

I can hardly grasp the full significance of the
facts. The vastness of this subject is so over-
'helmlm‘ it reems a life-time of effort could never
fathom all 1ts possibilities.

**‘The Master Key Is too modest a title for such a
stupendous revelation.’

“T have found the Key and with it each day am
openi the store-house of wisdom and success, of
which for many years I was utterly ignorant.'

New York City, May 20, 1918.
Dear Mr. Haanel:

The Master Key system deals with the energy
which creates things, rather than with the manipu-
lation of things after they are created, because of
this fact it is absolutely limitless.

Very sincerely,

E. FLOOD.

Charles F. Haanel, 203 Howard Bldg., St. Louis, Mo.
Send me the Master Key without cost or obligation of any kind.

Name ......
Address .. ..

Post Office. . .

D I T A T

p@~NOTE—Tomorrow, today will be yesterday. Get your Master Key TODAY! NOW !-yug
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Your Savings Bank Pays You
Only 4% Interest

We offer you an Investment that will pay you 79,
and the chance of a Profit

You, who are readers of this magazine, know how
the Experimenter Publishing Co. has grown during
the past eight years. Three years ago we were pub-
lishing only one magazine, ELEcTRICAL EXPERI-
MENTER (now known as SCIENCE AND INVENTION).
This publication was only 72 pages with a very
small circulation. Today it is one of the twenty-five
largest monthly publications in the United States
(in point of advertising carried)—every issue con-
tains 104 to 120 pages and its circulation has in-
creased to over 170,000 copies monthly,

Rapro News was started only a year ago last July. You
know the story of the growth of this magazine as well as
we do. Today it is the greatest wireless magazine the
world has ever known. Its circulation is larger than the
total circulations of all the other radio magazines in the
United States combined. Rapro NEws carries by far more
advertising each month than any other wireless magazine

—in fact its advertising lineage is greater than many of
the so-called big general magazines that you all read.

The Experimenter Publishing Company has made money
consistently year after year. The surplus has been
back into the busincss to develop the property until today
we have a business that has an annual turnover of two-
thirds of a2 million dollars. And this was accomplished
on a very small and limited capitalization.

Last year, despite the terrific increases in the cost of paper,
printing, art work, engravings, labor—in fact, everything—
we showed a very substantial net profit. The net profits
for the vear 1920 amounted to over $42,000. Now with
costs coming down, we have the opportunity of making
these two magazines the greatest of any class magazines
in the country. We want to see SCIENCE AND INVENTION
running over 200 pages every month—we want to see
Rapro NEws with 150 or more. We want to double the
circulation so the advertising will be worth more to the
advertisers allowing us to enlarge and improve the maga-
zines still further. \We want to place our two magazines
beyond any competition whatsoever. And we can do it
with a little more capital.

We Invite You to Become Our Partners

We will sell to our subscribers 1,000 shares only of 7% non-
cumulative preferred stock of a par value of $100 per share. You
can invest any amount you want from $100 up in multiples of
one hurdred. Every share of preferred stock pays guaranteed
dividends of 7% yearly—nearly twice what you get from a sav-
ings bank. In addition. as the magazines grow and the company
goets stronger and stronger each year, the stock becomes worth
more and more, In this way you have the opportunity of mak-
ing a safe, profitable investment and one with speculative possi-
bilities as well,

If vou can invest more than $500 let us show you how your
money can earn about 109, interest instead of 7% We have a
special proposition for investments of $500 or over; write for it
today.

If you do not wish to pay cash for your shares we offer our
special installment plan—pay as you go along. Write us about
this today.

You surely have some surplus funds available. Take advantage
of this opportunity of investing them in a stock that combines
safety, h?h yield, and the chance for a profit on the principal.
Hil out &o enclosed subscription blank for as many shares as
you can carry and return today.

H. GERNSBACK, President
Experimenter Publishing Company

Established 1913
233 and 236 Fulton St. New York City

r——————————————

Publishing Company

EXPERIMENTER PUBLISHING CO.,
238 Fulton St.,
New York, N. Y.

Gentlemen:—

www americanradiohistorv com

Application for Seven Per Cent Non-Cumula-
tive Preferred Stock of the Experimenter

Please accept my subscription for .................. shares
of your 7% non<cumulative preferred stock at the par walue of
$100.00 each share. I enclose my check for §.......... herowith.

........................................................
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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.

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 ready
Deiivering Newspaper “Extras” NOW to make big money. The industry is calling for real red-blooded fellows—heed
by Airplane the call—zow is the time to get started—while the industry is still in its infancy

Here Are a Few Jobs That Will Pay $50 to $250 a Week:

Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Airplane Repairman
Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder

L earn at H ome (I;)lefg rr:ght A01|1;..‘.‘;ith the work you are
IN YOUR SPARE TIME 3%

all you
Special Course is simplified for home instruction a)nd i
endorsed by airplane manufacturers, aeronautical ex
A New Seven-Passenger Airplane Derts, aviators and the leading aero clubs. Any man
that can read English can understand it. The Les-
sons are scli-explanatory and are made plain as day
with Blueprints, Diagrams, etc.
Our Advisory Council and Instructors are behind yo
all the time giving you everything you
must know. The entire field of Practi-
cal Aeronautics and Science of Aviation
is laid right before your eyes. You are bound to Mail

succeed with this training. This means for you a

man’'s size job with a man’s size pay. TI i i
Bi Book fSend for our big
ree book show- c
g ing just what is oup

of Opportunities going on in the For

' Airplane Indus-

try. It also ~vrzidnoutobligati3nonmy
) you may send me your

br. 5 FREE  Zronsersys

other men have done in this fascinating field and entitied uni n

H 5 the Airplane Industry” and your
— what you can do, too. It gives a list of some / SPECIR.Limiu:d offer.
BOOK

A New Job—The Aerial Postman

large manufacturers and 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 you will be glad to know about. This special Nome.
offer may be withdrawn at any time without /

notice. Send the coupcn now and take advantage

of this offer. A dd,

American School of Aviation ,
- .View in an Airplage Factory _Qept. 7444 3601 Michigan Ave. "Thicago City
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The Third Edition of the '

Consolidated Radio Call Book
Very Greatly Enlarged

192 pages. (32 pages more than 2nd edition,) better paper, stiff covers etc. {

Some of the special information contained in the new book: Radio
rate sheet (charges to and from vessels, etc.); Cable rates; Table
for finding cable charges to various points; Weather reports and
hydrographic reports of the world; Time signal section of the
world; American radio compass stations; French radio compass
stations; British radio compass stations; Canadian radio
compass stations; General information section; International
abbreviations; High power radio stations of the world; Press
schedules of spark stations.

e

CONSOLID
e ATED
RADIO_caLL Bgog

The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued b
the Bureau of Commerce. Every vessel and land station in the world is represented and listed alphabeti-
cally, according to names of vessels or land stations, and according to call letters; Revision of American
coastal stations under U. S. Naval control, and their new calls.

Every New Amateur Call Is Listed

SPECIAL—Given Free with Each Copy
A Wireless Map of the World in colors is given absolutely free with each copy. This map shows the
locations of all the high powered RADIO stations in the world, including the time signal stations. In
addition it tells at a glance how far away any of these stations are. Of ter interest are the time
gones, which enable the amateur to compute instantly the correct time for the sone in which he is located
from any time signal station.

The second edition of 10,000 copies was exhausted in ten days. The third edition is selling just as
qul.ckly. Don't :u‘i’: until it is all p:ono. Order at once, either direct from us or from your favorite dealer.

Price $1.50 Prepaid ‘
Order Direct from us or for sale by the following responsible Dealers:

American Electro Tech. Appliance Co., Linze Electrical Supply Co., St. Louis, Mo. Radioelectric Shop, Cleveland, Ohio
p';iev York' City Manhattan Electric Snplsly Co., Ray-Di-Co., | Chicago, IIL
American Hardware Stores, ew York. Chi Reuter  Electric Co., Cincinnati, Okio
Bridgeport, Conn McCarthy Bros. & Ford, Buffalo, N. Y. Riverside Laboratory, Milwaukee, Wis.
Atlantic Radio Co., Boston, Mass. McClurg & Co., A. C., Chicago, Il Rose Radio Supply, New Orleuuﬁ:
Bamberger & Co.. L. Newark, N. J. Meter Electrical Construction Co., Saunders_Co., . S., Boston, .
v Co. p Oshkosh, Wis. Schmidt & Co., Rudolph, Rochester, N. Y.
. Benwood Specialty Co., St. Louis, Mo. e .
Brode Electric Co. Los Angeles. Cal Meyberg Co., Leo J., San Francisco, Cal. Sears, Roebuck & Co. Chicago, Il
b c Lo, geles, 2. Mobawk Electrical” Supply Co., Service Radio School ~ Washingtor, D. C.
Bunnell & Co., J. H. New York City s , N. Y. Shaffers’, Norfolk, Va.
California Electric Co., San Francisco, Cal. New Era Shop, hiilvaukee, Wis. Shotton Radio Mfg. Co., Scranton, Pa.
Catton, Neill & Co., Honolulu, T. H. Newman-Stern Co., Cleveland, Ohio Smith Bros. Sarnia, Ont., Canada
Central Radio Co. Independence, Mo. Nola Radio Co., New Orleans, La. Smith Novotoy Electric, Inc.,
Chicago Radio Apparatus Co., Chicago, Ill.  Noll & Coy E.'P., _ Philadelphia, Pa. Charlotte, N. C.
Continental Radio & Electric Co?-. . Northwest Radio Service Co., Seattle, Wash. Southern Electrical Supply Co.,
New York City N. S. W. Bookstall Co., Sydney, Australia San Diego, Cal.
Cutting & Washington Radio Co?.. Pacent Electric Co., New York City United Radio Telegraphers® Assoc.,
New York City Paramount Radio Supply Co., i Baltimore, Md.
DPetroit Radio Laboratories, Detroit, Mich. Atlantic_City, N. J. Western, Radio Electric Co.,
Dewey Sporting Goods Co., Milwaukee, Wis. Parks, Henry Francis, Butte, Mont. Los Angeles, Cal.
Doubleday-Hill Electric Co., Pittsburgh, Pa, Pearlman’s Book Shop, Washington, D. C. Whitall Electric Co., Westerly, R. 1.
Electro Importing Co., New York City Penn Radio Apparatus Co., Reading, Pa. White & Boyer Co., Washington, D. C.
Findley Electric Co., Minneapolis, Minn. Pennsylvania Marconi Wireless School, White Co., The Columbus, Ga.
Fuller Co., Seth W,, Boston, Mass. Philadelphia, Pa. Williamson Electric Co., H. E.,
gurd ‘3‘ C?., ng.,l o I.ondﬁn. Canaﬂla‘ Ph.}laldelpbi: School of ‘Vii’el:'el?d tohis. P B a4s Sst(lé. Wash.
ico Wireless Supply Co., arion, elegraphy, iladelphia, Pa. Wilmington Electric pecialty Co.,
Holt Electric Util?tia Co., Jacksonville, Fla. Piedmont Electric Co., Asheville, N. C. Wilmington, Del.
enkins, Lester I, New Bedford, Mass. Pioneer Electric Co., St. Paul, Minn. Wireless Mfg. Co., Canton, Ohio
tzenbach & Co., F. S.,  Trenton, N. J. Pitts Co., F. D., Boston, Mass. Wireless Press, New York City
Kendall . Co.,, W. D, Worcester, Mass. Post Office News Co., WChicago, IIL Wireless Sh:a,n Los Anﬁl::. Cal.
Co., David, New York City Precision Eluipment Co., Cincinnati, Ohio Young & M bs, Rock d, I
Kluge, Arno A., Los Angeles Cal. Radio Distributing Co., Newark, N. J. Young Men’s Christian Assoc.,
Krause & Co. A. F. Detroit Mich. Radio Electric Co. Pittsburgh, Pa. Angeles, Cal. "
Lebigh Radio Co. Bethlchem, Pa. Radio Equipment Co., Boston, Mass, Zamoiski Co., Jos. M., Baltimore, Md.
Published by

Consolidated Radio Call Book Co., Inc.

41 Park Row, New York City
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“Worth$10,000aYear
and Didn't Know It

OR ten years he worked in the
Railway Mail Service at pay rang-

just bare existence wages, with no oppor-
tunity to make more or save. And now
he is earning $10,000 a year! Yes, Warren
Hartle makes as much some months now .
as he formerly did in a year's hard work H]s
on the railroad.

Hartle's sudden rise to real success may
sound amazing, almost unbelievable, yet there is
not the slightest doubt that you can do exactly
what he did. What was the secret of his sudden
rise from small pay to magnificent earnings? It
was the same sccret that has brought prosperity to
thousands of others.

Another man 1 happen to know is J. P. Over-
street of Denison, Texas. A short time ago he was a
police officer earning less than $1,000 a ycar. Now
he writes: "My earnings for March were over
$1,000, and over $1,800 for the last six weeks while
last week my earnings were $356.00.” G. W.
Campbell, Greensburgh, Pa., was formerly a rail-
road employee on a small salary. In one month
his earnings wcre 81,562, Then there is Charles
L. Berry of Winterset, Iowa, who quit his job as a
farm hand and earned $2,140 in one month.

Why Don’t YOU Get Into
The Big Money Field?

R. HARTLE, Mr, Overstreet, Mr. Campbell

and Mr. Berry are all successful Salesmen.
They realized their ambition by landing $10,000
jobs in an amazingly simple way with the help and
guidance of the National Salesmen’s Training As-
sociation. Some time—somewhere back in the
past each one of them read of this remarkable
course of Salesmanship Training and Employment
Service, just as you are reading of it today. Each
one of them was dissatisfied with his earning ca-
pacity as perhaps you are—and each one cast his
lot with the N. S. T. A. Today they are important
factors in the business world—enjoying all the
comforts and luxuries money can buy. And yet
they are not exceptions, for there are thousands of
T. A. Trained Salesmen who are making big
money, as we will be only too glad to show you if
you will mail the coupon below.

Why Salesmen Earn Such
Big Pay

THE man who starts working as a bookkeeper
or clerk for $25.00 a week, never increases
hig value to the firm. At the end of ten years he is
no more essential to the life of the organization than
he was at the end of ten weeks. He is only a neces-
sary liability—drawing his pay because somebody

. S.

o

Much More.
a Year!

For Years Warren Hartle Worked for $18
ing from $900 to $1,600 a year— ' a Week, Never Thinking He Could Make
Today He is Earning $10,000
Amazing Story of
Easy and Sudden Rise to Success

Read the

must be found to work at the unimportant, routine
jobs.

If you will study any business organization you
will see that the big jobs go to the men who are in
the Selling end, for upon their efforts depend the
profits a company makes. Without trained men
to place a product on the market, the finest goods
are worth no more than so much clay. Salesmen
are the very nerve centers of a business. Is it any
wonder that they earn such big pay?

Secrets That Only Master
Salesmen Know

FROM ‘‘greenhorn’” to Master Salesman in
next to no time sounds almost too good to be
true. Yet we accomplish this wonderful trans-
formation year after year because we teach the
REAL SECRETS OF SALESMANSHIP. We
take you through this fascinating subject step by
step—teach you how to get an audience—how to
open a sales talk in order to get the prospect’s
attention—how to make the prospect eager to get
all the facts about your proposition—how to get
him to act at once instead of putting you of —when
to stop talking—and definite principles of over-
coming every possible objection that may arise in
the process of making a sale.

There are certain ways of doing and saying
things in selling—the secrets that only Master
Salesmen know—and once you have acquired the
fundamental principles—once you are master of
these Selling Secrets—your power of accumulating
money is almost unlimited. The man who under-
stands the underlying principles of Salesmanship
has a two-fisted grip on prosperity. He can sell his
services a _hundred times over, for there is an
egormoua demand for his highly specialized knowl-
edge.

We Train You and Help
You Land a Job

THE National Salesmen’s Training Association
is an organization of top-notch Salesmen and
Sales Managers formed for the express purpose of

www americanradiohistorv com

training men in the science of guccessful
Selling. You do not need to know the
first thing about Selling—you need nct
give up your present position until yen
are ready to begin actual Selling.

. In addition, the N. S. T. A. main
tains a Free Employment Service to
help its members to positions in the
lines for which they are best suited just
as soon as they are qualified and ready.

Salesmen Are Needed—Now!

GET out of that rut. Work for yourself! Sales-
manship is the biggest paid of all professions.
We have made Master Salesmen of men from all
walks of life, with no previous Selling experience.
These men have jumped from small pay jobs
to positions that pay real money. You can follow
in their footsteps. Never before have the oppor-
tunities been greater. Investigate the great ficld
of Selling and see what it offers you. The facts
and proof you will receive will surprise you.

Send for Free Book on
Salesmanship Now

UST mail the coupon or write for our free
illustrated Book, ‘A Knight of the Grip,”
which we will be glad to send without any obliga-
tion on your part. Let us prove to you that regard-
less of what you are doing now, you can quickly
become a Master Salesman. Let us show you how
you, too, can step into the ranks of these big money
makers of business. See how easily you can learn
this fascinating, big pay profession at home in your
spare time. Learn what we have done for others
and what we stand ready to do for you. Don’t
put it of a minute—write us now. Every day
lost keeps you that much further from success.
Mail the coupon at once.

National Salesmen’s Training Association
Dept.42-D, Chicago, lIlI.
National Salesmen’s Training Association

Dept. 42-D, Chicago, Ill.

Please send me without any obligation on my
part. your free Book on Salesmanship and full
information about the N. S. T. A. system of Sales-
manship Training and Free Employment Service.
Also a list showing lines of business with openings
for salesmen. .

Name ........ tseececsessetenesanretaanasanan
Street ............ Neeasascecassacasesasssansse
City...... eieresassieneees. State.......... .
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"WANTED —FOR CASH
Used Radio Apparatus of all
Standard Makes

Our used wireless apparatus department, connected with. eur
local retail store at 233 Fulton Street, New York City, is anxious
to buy any radio instruments you may have for sale. These
goods are for our New York customers only—we sell no used
radio apparatus by mail. But we do have a tremendous call at
our store for fine class goods-and we will be glad to hear from
you if you have any that you would like to dispose of.

WE PAY CASH

for all such merchandise that we buy, and this is an invitation
extended to the radio fraternity to sell us their radio apparatus
for which they have no further use. Write us in your first letter
what make apparatus you have to sell, and your lowest spot
cash price. It must be understood that all transportation is to
be paid for by you. All %roods to be sent to us prepaid either

by parcelpost, express, or freight.

We can use only standard apparatus, no obscure instruments
or home-made apparatus can be considered in any event.

If you have friends who wish to dispose of such apparatus,
show them this advertisement. Also please note that your letter
must state in just what condition the instruments are and that no

oods must be sent to us unless we send you a written order to

O So.

We invite amateurs residing in New York or vicinity to call
at our store and inspect the used radio apparatus which will be
placed on sale shortly after this advertisement appears.

Address all letters

to Used Apparatus Department

ELECTRO IMPORTING COMPANY
(Established 1904

231 Fulton Street New York City

Al AL AN
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ow One Evening’s Study
Led to a $30,000 Job

A Simple Method of Mind Training That Any One
Can Follow With Results from the First Day

By a Man Who Made Formerly No More Than a Decent Living

HOPE you don’t think I'm conceited or

egotistical in trying to tell others how

I suddenly changed from a comparative

failure to what my friends term a phe-
nomenal success.

In reality 1 do not take the credit to my-
self at all. It was all so simple that I believe
any man can accomplish practically the same
thing if he learns the secret, which he can do
in a single evening. In fact, I know others
who have done much Letter than I by fol-
lowing the same method.

It all came about in a rather odd manner.
I had been worrying along in about the same
way as the average man, thinking that I was
doing my bit for the family by providing
them with three square meals a day, when an
old chum of mine, Frank Powers, whom I
had always thought was about the same kind
of a cha? as I, suddenly blossomed out with
every evidence of great prosperity.

He moved into a fine new house, bought a
good car and began living in the style of a
man of ample means. Naturally the first
thing I did when I noticed these things—for
he had said nothing to me about his sudden
good fortune—was to congratulate him and
ask him what had brought the evident change
in his finances.

“Bill,"” he said, “it’s all come so quickly I
can hardly account for it myself. But the
thing that has made such difference in my
life lately began with an article I read a short
time ago about training the mind.

‘It compared the average person’s mind to
a leaky pail, losing its contents, as it went
along, which if carried any_distance would
arrive at its destination practically empty.

“And it showed that instead of making the
pail leak-proof most of us kept filling it up
and then losing all we put into it before we
ever reached the place where the contents
would be of real use.

““The leak in the pail, the writer demon-
strated, was forgetfulness. He showed that
when memory fails,
experience, the thing
we all value most
highly, is worthless.
He proved to me that
a man isonly as good

.

David M. Roth
When Mr. Roth first
determined to exchange
his leaky mind for one
that would retain any-

thing he wanted 1t Yuit | as his memory, and
memory to be probably | whatever progress a

than that of an: man accomplishes

man he knew. He coul
not remember a man's | can be laid directly

?nm:' 2:)0 8eco! v,mm to_his powers of re-
that e wh convinced ne | taining in his mind
could never st ‘“l:‘:l tge ngh;.‘;hmgs-—the
4 m‘ remember. | thingg that are going
;rhouuynd m'pr&mf: ;"x';: to be useful to him as

United States whom Mr he goes along.
has met at different **Farther on in the

article I read that
the power of the

hundreds of times avdin. | mind is only the sum
Der al d- ltecmrelh ked | total of what we re-

y or sixty men he has I — is. i
Ll AR member—that is, if

we read a book and
remember nothing

turning his back | ¢hae ywag in it, we

while they changed seats,
lh)u ngl“ey‘tlol?gtlfm one o&t have rlleot added one
y name, - 1 particle to our ex-
ephione number aod bust. perience; if we make
fre only a few of the | a mistake and forget
E0ree o equally “impoe- | ghout it, we are apt

sible” thi t Mr
Roth can do, snd yet a | to make the same
x:n Jears -:o he g'uuxdn‘t mistake again, so our
twenty seconds. Why go | €Xperience did not
nmd;tﬂm.mmf'u}:s help us. And so on,
_".m.w‘ Thave | in everything we do.

Our judgment is ab-
solutely dependent

on our experience, and our experience is
only as great as our power to remember.

“Well, I was convinced. My mind was a
‘leaky pail.” I had never been able to remem-
ber 2 man’s name thirty seconds after I'd
been introdueed to him, and as you know, I
was always forgetting things that ought to be
done. I had recognized it as a fault, but never
thought of it as a definite barrier to business
success. I started in at once to make my
memory efficient, taking up a memory train-
ing course which claimed to improve a man’s
memory in one evening. What you call my
good fortune to-day I attribute solely to my
exchanging a ‘leaky pail' for a mind that
retains the things I want to remember.”

* * * » *

Powers’ story set me thinking. What kind
of a memory did I have? It was much the
same as that of other people I supposed. I
had never worried about my memory one way
or another, but it had always seemed to me
that I remembered important things pretty
well. Certainly it never occurred to me that
it was possible or even desirable to improve
it, as I assumed that a good memory was a
sort of natural gift. Like most of us, when
I wanted to remember something particularly
I wrote it down on a memorandum pad or in
a pocket notebook. Even then I would some-
times forget to look at my reminder. 1 had
been embarrassed—as who has not been?—by
being obliged to ask some man whom I had
prevgously met what his name was, after vainly
groping through my mind for it, so as to be
able to introduce him to others. And I had
had my name requested apologetically for the
same purpose, so that I knew I was no differ-
ent than most men in that way.

I began to observe myself more closely in
my daily work. The frequency with which I
had to refer to records or business papers con-
cerning things that at some previous time had
come under my particular notice amazed me.
The men around me who were doing about
the same work as myself were no different
than I in this regard. “And this thought gave
new significance to the fact that I had been
performing practically the same subordinate
duties at exactly the same salary for some
three years. I couldn't dodge the fact that
my mind, as well as most other people’s lit-
erally limped along on crutches, because it
could not retain names, faces, facts, and fig-
ures. Could I expect to progress if even a
small proportion of the important things I
learned from day to day slipped away from
me? The only value of most of my hard-won
experience was being canceled—obliterated—
by my constantly forgetting things that my

rience had taught me.

e whole thing hit me pretty hard. I began to
think about the subject from all angles as it af-
fected our business. I realized that probably hun-

reds of sales have been lost because the &Lman
forgot some selling point that would have closed
the order. Many of our men whom I had heard
try to present a new idea or plan had failed to put
over their message or to make a good impression
because they had been unable to remember just
what they wanted to say. Many decisions involv-
ing thousands of dolldrs had been made unwisely
because the man responsible didn't remember ail
the facts bearing on the situation and thus used
poor judgment. I know now that there isn't a
day but what the average business man forgets to
do from one to a dozen things that would have in-
creased his profits are no greater words in
the English language iptive of business in-
efficiency than the two little words “'I forgot.”

I had hed my decisi On the
dation of Powers, I got in touch at once with the
Independent Corporation, which shortly before *had
gublp}wd the David M. Roth Metho Memory

raining. And thea came the surprise of my life.

www americanradiohistorv com

In the very first lesson of the course I found the
key to a good memory. Withi i i

thing game.
that the art of remembering had been
Mr. Roth to the si
%mmd almost nothing but to read

very one of those seven simple lessons gave me new
powers of memory, and I enjoyed the course so much
that I look back on it now as a distinct pleasure.

The rest of my story is not an unusual one among

A ess men who have realized the value

of a reliable trained memory. My income to-day is
close to $30,000. It will reach that figure at the
beginning of our next fiscal yeas. And two years age
I scarcely made what I now think of as a decent Iiving.

In my progress I have found my improved mem-
ory to be priceless. Every experience, every busi-
ness decision, every important name and face is
casily. and definitely recorded in my mind, and each
remembered experience was of immense value in
my rapid strides from one post to another.
course I can never be thankful enough that I men-
ded that “leaky pail” and discovered the enormous
possibilities of a really good memory.

SEND NO MONEY

. Mr. Roth's fee for personal instruction to classes
limited to fifty members is $1,000. But in order to
secure nation-wide distribution for the Roth Mem-
ory Course in a single season the publishers have
put the price at only five dollars, a lower figure
than any course of its kind has ever been sold
fore, and it contains the very same material in per-
manent form as is given in the personal $1,000 course.

So confident is the Independent Corporation, the
publishers of the Roth Memory Course, that once
you have an opportunity to see in your own home
how easy it is to douhle, yes triple the powers of
your memory, and how easily you can acquire the
secret of a good memory in one evening, that they
are willing to send the Course on free examination.

Don'’t send any moneie Merely mail the coupon
or write a letter and the complete course will be
sent, all charges prepaid, at once. If you are not
entirely sa send it back any time within five
da&l ter you receive it and you will owe nothing.

the other hand, if you are as pleased as are

the t! of other men and women who have
tu:&d the cpmsend onhl.y $5 in full payment. You

¢ NO ris! you ve everything to gain, so
mail the pon now before this kable offer
is withdrawn.

Independent Corporation
Dept. R-1104, 319 Sixth Avenue New York
FREE EXAMINATION COUPON

Independent Corporation
Dept. R-1104, 319 Sixth Avenue New York
ma) send me the Course or C. checked below.

You ourses
‘Within five days after receipt I will either remall them or
send you $5 for each in full pa) ment.

Roth Memory Course W(S
D (35}» D B) kKouﬂ

By David M. Roth Law

Drawing. Arg. Cartoon- 8u, lesmanshi
a ing Course ($5) D ) >

By Charles By Arthur Newcombd
D How to Read D How to Write Stories

at Sight (85) By Prol. W. B. Pit-

By Dr. K. M.

ackford
Name.........ccc0n0e “eressececacncecesessenanea s
AQAress...........cocc0n00000000000000000000000nnns
.......... B L LT T R PRy T PP
Se. b6 In. 431
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Has This Ever Happened to You?

ou overturned a

IF you were a guest at dinner and
o? What would

cup of coffee, what would you
ou say? Would you turn to the hostess and say “I
geg your pardon’’?  Would you offer your apologies to the
entire company? Would you ignore the incident com-
Ppletely? ich is the correct thing to do?
To be able to do and say the right thing at the right
time is the badge of culture, and the man or woman
who has that power is indeed an individual of polish and

Ppoise.
What Do You Know About Introductions?

To establish an immediate and friendly understand-
ing between two people who have never met before, to
make the conversation flow more smoothly and pleas-
antly, to create an agreeable, harmonious atmosphere
—that is the purpose of the smtroduction. A correct,
courteous conversation-making introduction is an art
itself, and reflects refinement and culture on the person w
the medium.

How do YOU introduce two people? Do your introduc
create a pleasant, easy atmosphere, or one that is uncomfor:
strained?

Tr{ this simple test and see what you really know about the
art of introduction:

Mrs. Brown and Miss Smith have met at your home for the
first time. Would you say, Mrs. Brown, meet Miss Smith, or
Miss Smith, meet Mrs. Brown? Would you say, Miss Smith,
let me make you acquainted with Mrs. Brown?

If Mr. Blank happened to drop in for a little chat, how would

ou present him to the ladies: to both at once, or to each one
individually? And how would you present Bobby, who comes
running in from school; Bobby, this is Mr. Blank, or Mr. Blank,
this ss Bobby, or would you use the I want you to meet method? Do
you ever say, I take pleasure sn introducing? Is it right or wrong?

How do you introduce a sweetheart to your relatives for the
first time? How do you introduce her or him to your friends?

On the other hand, if you are being introduced, how do you
acknowledge it? Do you use any of these expressions: ‘' Pleased
to know you,” *'Delighted,” ‘‘ How do you do?’ Does a gentleman
rise u being introduced to a lady? Does the lady rise? Is
it correct for the lady and gentleman to shake hands?

The difference between the right and wrong thing in introducing
is the difference between culture and coarseness.

The man who would be polished, impressive, and the woman
who covets the wonderful gift of charm must cultivate the art
of introduction.

Etiquette at the Dance

The ball-room should always be a center of culture and grace.
To commit a breach of etiquette at the dance is to condemn
yourself as a hopeless vulgarian. But alas! how many blunders
are made by people who really believe that they are following
the conventions of society to the highest letter of its law!

is the proper thingv&%r a young girl to do if she is not

asked to dance? at is a polite and courteous wa

of refusing a dance? How many times may a girl ce with the
same partner without breaking the rules of etiquette? Is it
correct to wander away from the ball-room with a fiance?

According to etiquette’s laws is it necessary for a gentleman
to dispose of his partner to someone else before he asks another
lady for a dance? How shall he ask a lady to dance? Which
are the correct forms and which the incorrect? How shall he
dispose of the lady after the dance if he must return to the lady
he has escorted? What is the right dancing position for the
gentleman? For the lady? What style of dress is correct to
wear at a dauce?

There is perhaps no better place to display the culture and
finesse of your breeding than the ball-room, resplendent with
the gay gowns of women and enchanting with the ease and
gracefulness of dancing couples. Here the gallantry of true
gentlemen and the grace and delicacy of cultured women asserts
itself. Here you can distinguish yourself either as a person of
culture or a person of boorishness.

When Wedding Bells Ring Out

etiquette again comes to the fore. What is the right dress for
the bride to wear? How shall the invitations be worded? When
shall the groom give his farewell bachelor dinner? @ How
shall congratulations be extended? And after the wedding
there are cards of thanks and cards of invitation to be sent.
The wedding breakfast must be arranged and perhaps a honey-
moon trip must be planned. Suffice to say, that the bride and
llz:rigiegroom will find invaluable aid in the “Encyclopedia of
tiquette.” .

Encyclopedia of Etiquette

In Two Comprehensive Volumes

In the most minute details of daily life, in the hours of prosperity and adversity
alike, at all times, there is the omnipresent need of holding one’s self in hand, of
impressing by one’s culture and breeding, of doing the right thing. Culture is,
after all, one of the fine arts. To excel in music or painting, the price is vigilance,
study and incessant effort; to be cultured, polished, the price is conscientious
effort and study. ) .

*‘Clothes may make the man,” but whether you are clothed in rags or silks
your culture cannot be hidden. Por he who is polite, refined and well bred wears
a gorgeous robe endowed with the fine embroidery of honor and respect. Not
even rags can cover it. . .

The world is a harsh judge, but it is just. It will not tolerate the man who
makes blunders at the dinner table. It will not tolerate the woman who breaks
the conventions of society at the dance. It will not tolerate the illiterate in the
Art of Etiquette.

“Encyclopedia of Etiquette” is excellent in quality, comprehensive in propor- ’

tions, rich in illustrations. It comes to you as a guide, a revelation toward better
etiquette. It dispels lingering doubts, corrects blunders, teaches ‘you the right
thing to do. It is a book that will last. You will preserve it, to refer again and
again to its invaluable aid toward culture and refinement.

New Chapters on Foreign Countries

Two new and interesting chapters have been added to the ongma.l. edition of
the "Encyclopedia of Etiquette.” They are “‘The Etiquette of Travel” and “The
Etiquette in Foreign Countries.” The woman who 1s traveling alone must be
extremely circumspect in her conduct. The conventions of etiquette must be
strictly observed. The man who is escorting a woman abroad must not subject
her to embarrassment by blunders in etiquette. Tips, dress, calling cards, cor-

d , addressing royalty and addressing clergy abroad are discussed and

the dinner etiquette in France, England and Germany is disclosed. The two
chapters are bnnmful of hints and pointers to the man or woman who travels.

SEND NO MONEY

This is the first time that a complete and i ive two-volume set of the
“Encyclopedia of Etiquette'’ has been offered. The edition will go quickly.
Don't delay—send for your set NOW before gou forget.

The coupon below entitles you to 5 days’ FREE examination of the 2-volume
set of the “Encyclopedia of Etiquette.” ~At the end of that time, if you decide
that you want to keep it, simply send us $3.50 in full payment—and the set is
yours. Or, if for any reason you are not satisfied, return it to us and you won't
be out a cent. You owe it to yourself and to the children in your home to have
a set of the ‘Encyclopedia of Etiquette’” in your library. ~This opportunity
3:¥n.:§::éf3‘;otmh: Fr: E_xa:u‘natu’on Coupon
set to- — — — e —— c— m— -
prise_ your friends | NELSON DOUBLEDAY, Inc.
with your knowl- Dept. 654, Ovster Bay, New York
edge of the correct I
thing to do, say
write, and wear at
all times. Just mail
the coupon — don't
send any money. I

Gentlemen:

You may send me the complete two-volume set of
the “Encyclopedia of Etiquette.” After 5 days I
either will return the books or send you $3.50 in full

payment. This places me under no obligation.

Nelson Doubleday,
Inc., Dept. 654,
Oyster Bay, New
York.
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SPECIAL PREMIUM OFFER

With a Year’s Subscription fo ‘Science and Invention’” (Becrics ey Fir or ‘‘Radio News"

19

Offer A REG. PRICE Offer C
“Science and Invention”  $3-00  “Science and Invention”
for one (1) year with for one (1) year with

The How and Why  $31.75 A Thousand and
of Radio Apparatus One Formulas

$4.75
SPECIAL PRICE OFFER, A or C, $3.75

Offer B REG. PRICE Offer D
“Radio News” $2.00 . «Radio News”
for one (1) year with for one (1) year with

The How and Why  $1.75 A Thousand and

. of Radio Apparatus One Formulas
This newest of Radio 3.75
works, bound in flexible $3.
velum and hand sewed,

has 160 pases size of SPECIAL PRICE OFFER, BorD, $2.75

book 6 x 9 inches.
Offer E REG. PRICE Offer G
“Science and Invention” $3.00 “Science and Invention”
for one (1) year with for one (1) year with
Wireless Course in 20  g¢3.25 Experimental
Lessons Electricity Course
$4.25
SPECIAL PRICE OFFER, E or G, $3.50
Offer F REG. PRICE Offer H
“Radio News” $2.00 “Radio News”
for oene (1) year with for one (1) year with
Wireless Course in 20 $1.25 Experimental
Lessons Electricity Course
$3.25

Book is bound in flexible

velum;, has 160 pages. Size SPECIAL PRICE OFFER, F or H, $2.50

x 12 inches.

Offer K
“Science and Invention
for one (1) year with

Design and Construction
Audion Amplifying-Tran:
formers.

How to Make Wireless Senc
ing Apparatus.

How to Make Wireless Re¢
ceiving Apparatus.

Offer L
Printed on hea Bookhas100pages.  Book has 100 pages. “Radio News” e
gaperépap’?rbm;ln ggze 5.1311 7 inches. g(i)ze 6131( 7 ir;c es. for one (1) year with $£ 15
1ze b 4 inches. illustrations. illustra lons N
Fully illustrated. @ Papercoverprinted Paper bound, Same Books as offer (K) Hi
Thelatest book out. in two colors. two colors. $2.95

"-------------------------

'
EXPERIMENTER PUPLISHING COMPANY, Inec.
' »
of ELECTRICAL EXPERIMENTER ' 236 Fulton Street, New York City, N. Y.
Price $2.00

This volume comprises the issues of May, 1919, to : Gentlemen:
April, 1920, inclusive. Over 1,300 pages, 2,400 ilius- I accept your offer.........cccoeeeoeeee. Enclosed find & ...
trations, and countless articles, dmgrame and formulas. 0 payment of premium and one year subseription.
It is a complete cyclopedia of scientific development ' -
written in non-technical language. It contains in- : Name
.
]

Bound Volume No. VII

teresting and valuable ideas for many months to come.
Attractively bound, stamped in gold. A welcome
addition to your hbmry Send for your copy today.

o e T T O O TR R COL LUV RERCELCTEE RN TLACTLULTEUL UL ILEE LTI T AR AR LR UL LT EL LD EULCLULUL UL I UL
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New York Electrical School (]

29 W. 17th St.,, New York, N. Y.

Please send FREE and without obligation to 1
me your 64-page book. ]
e eeeeeeenneeeaennaaeaeaaaanaaeans NAME 1§
................................... STREET 1|
................ CITY .............STATE !

Science and Invention for April, 1921

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

New York

Electrical School
29 West 17th Street, New York
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(Continued from page 1364)
Business Opportunities—Continued

Books

1365
Patent Attorrieys

How to make Fireworks. 25c. in silver. Co-

Make Foul Proof Spark l-’iugo. Mechanics

bia Publishing Company, 1345 Park Road,
Washington, D, (!

. The cause of gravitation, etc.? Treatise dis-

out of work. Garage men. Stop oil pumping
and fouling. Great opportunity. New idea. In-
structions %2. Sample plug $4. h Sup-

ply Co., Gateway Station, Kansas City, Mo.
Dollars Yearly in Your Back Yard. No

g, so the author believes, the true and only
consistent theory, 25¢. (coin). Wm. G. Conklin,
wrence, Mic

ginseng, mushroom dope. New ideas. Investi-| Be Manufacturer, make and sell your own
te. Particulars free. Metz, 313 East 89th St, | goods, 1,000,000 receipts.  Selected  scientific
ew York. merchants, manufacturers, business men, groce
Start a home ? ring busi confect s, medical, techni and practi

Small ital. No equip t ded. I furnish | trade secrets processes for every business. 1016

ten selected practical working formulas, type- | pages, $2.25. K. R. Skobel Co., 943 Jefferson

written for one dollar. Satisfaction éuuameed. Ave., Cleveland, Ohio.

Mynor-Gayle, Box 385, Florence, S. C. Froe Book. Elijah Coming_Before Jesus.
Automatic Auto Top. My latest invention. ] Wonderful. Bible Evidence. Megido Mission,

Get local rights to build and sell same in your
locality. - Real money maker. Official drawings
and certificate mailed you upon receipt «{f"sm.oo.

Rochester, New York.

The Amateur Electrician. Pocket size, 20c.
(coin). Joel Tillberg, Proctor, Vermont.

Greatest improvement in the Aut line
today. Unequaled features. Address G. A.
Stenson, Cokato, Minn., L. Box 132.

Be Independent. We teach by mail how to
manufacture unexcelled toilet goods. Particulars
free. School of Cosmetics, Box C, Omaha, Neb.

“Money-Talks.” The Business magazine pub-
lished for progressive geo le. Send for sample
copy. P. (f Box 236-B, Newark, New Jersey.

Tattooing is a good paying proposition, start
in business for yourself. Complete tattoo outfit
for amateurs $10.00. Send 1

rice list. Harry V. Lawson, Box 31,

a

8 Profitable
cents. Address
Baltimore, Md.

Big money made silvering.mirrors, auto head-
lights, refinishing metals. REE outfits. Write
for particulars. N. Decie Laboratorics, 286 Fifth
Avenpe, New York.

Substantial manufacturing corporation wants
capable men to establish branch and manage

esmen. $300 to $2000 necessary. Will allow
expenses to Baltimore as explained. Address,
Mr. Clemmer, 603 N. Eutaw St., Baltimore, Md.

for up-to-date
orfolk,

20

Money-Making Schemes,
Opportunity, 1820 Oliver St.,

. 300 Book Bargains on Occultism, Mind-read-
ing, Spiritualism, Clairvoyance, Hypnotism, New
Thought, Self-(fulturc, Drugless-Healing, Sex
Secrets. Catal Free. . Winegar, Pub.,
West Fort Ann, N. Y

Sex Books for Professional and Advanced
Adult Readers only. The Modern Book Society,
5 Hanson Place, Brooklyn, N. Y.

. Inventors. My clients know every step taken
in prosecuting their applications. Booklet scnt
free o t. bb

_ n_ request. y ich 22, Na-
tional Union Bldg., Washington, D. C.

Inventors. Before disclosing your invention
record it as priority evidence. ~Personal and
efficient ﬂ):tent service by an Engineer and Reg.
Patent Lawyer. Maxwell E. Sparrow, 21 Park
Row, New York City.

Inventors. Send for form ‘Evidence of Con-
ception” to be signed and witnessed. Form
Fee Schedule, Infor i Free. ter an
Allwine 242, Ouray Bldg., Washington, D. C.

Patents. Prompt, personal efficient service
Il;y an attorney-at-law, skilled in all branches of

atent Practice. Over 12 years actual experi-
ence; full information upon request. B. P. Fish.
burne, 330 McGill Bldg., Washington, D. C.

Monroe Miller, Ouray Building, Washington,
D. C., patent attorney, mechanical and electrical
expert. Best quality of work and results. Mod-
crate charges.

Patents Procured. Trade Marks Registered
—A comprefensive, experienced, prompt service
for the protection and development of your ideas.
Pfcliminng advice gladly furnished without
charge. ooklet of information and form for
disclosi idea free on request. Richard B.

Books and Pictures. Those good kind,
“Confessions of a Young Girl,” “From the Ball
Room to Hell,” both good books. Price S50c.
each. Sample Art Picture 25¢. Send stamp
for literature. George Gordon, P. O. Box 1323,
San Francisco, Calif.

Perpetual Motion, by Percy Verance. A his-
tory of the efforts to discover same from ecarliest
days to the present, together with a scientific
discussion regarding the possibility of its ulti-
mate achievement. Profusely illustrated, 357
pages. Price Eostpaid, $2.00. The Enlighten-
txl;‘ent Specialty Co., 305 Fourth St., Edwardsville,

g i
Owen, 130 Owen Building, Washington, D. C.,
or 2278-T Woolworth Bldg., New York.

Millions Spent Annually for Ideas! Hun-
dreds now wanted! Patent yours and profit!
Write today for free books—tell how to protect
{ourself, how to invent, ideas wanted, how we
elp you sell, etc. 212 Patent Dept., American
Industries, Inc., Washington, D. C.

Patents, trade-mark, eopﬁight. inventors,
business men, artists, write. ctzger, Washing-
ton.

Patents Secured. Prompt service. Avoid

_Book Bargains. Mechanical, Electrical, En-

sneering many other subjects. Catalogue free.

olonial Book Co., 500 Fifth Ave., 197-A, New
'S

Breed Canaries. Profitable pastime. Particu-
lars free. Bird Farm, Lynnhaven, Virginia.

Money in Mirrors. Guaranteed formula for
making and resilvering mirrors 50c. Sheldon
Krieger, M a, Mich

Eater a New Business. Earn $3,000 :lo $6,000

f an :

ork.

Back Issues of this and other magazines sup-
plied by Boston Magazine Exchange, 107 Mount-
fort St., Boston.

dangerous delays. Send for our “Record of In-
vention” form and Free Book telling How to
Obtain a Patent. Send sketch or model for
ination. Preliminary advice without charge.
Hiéhest references. Write today. J. L. Jackson
& Co., 114 Ouray Bldg., Washington, D. C.
Patents. Send for free booklet. Highest
references. Best results. Promptness assured.
Send del or drawing for examination and

Books on All Subjects. New and second hand.
Send for latest mechanical and scientific catalog.
The Bargain Book Store, 520 South State Street,
Chicago, Illinois.

in professional fees g
a foot specialty, openings everywhere with all the
trade you can attend to; easily learned by any
one at home in a few weeks at small expense; no
further capital required; no goods to buy; job
hunting, soliciting or a{mcy. Address Stephen-
son ratory, 18 Back Bay, Boston, Mass.

Value! That's Me All Over! I'm a hand
little label book, containing.one hundred gumm
attractively Ermtcd names of CHEMICAL!
AND REAGENTS most used in the laboratory.
Best little investment vou ever made.

i Neat,
convenient.

35 cents (silver) will bring me to

Oklahoma Farms. Write for free Agricul-
tural booklet. Board of Commerce, Shawnee,
Okla.

Chemistry

“Dime Brings You Chemical Formulas, in-
formation, construction laboratory appamux etc.,

Evaporating 150 cc. dishes, 47, 40c. mido
gppencu: mpany, 3118 14th St., Washington,

Experimenters! Send now for big value Solu-
bility chart and price list. Postpaid 10c. J. H.
Nichols Apparatus Co., 236 Gordon Ave., Syra-
cuse, .

Chemicals, Chemical Apparatus, Books, Every-
thing for the chemical laboratory. Catalog S
cents. National Scientific Supply Co., 241
Pennsylvania Avenue, Washington, C.

our lab Y, prepaid, together with interest-
ing chemical literature. D. Altman Company,
223-225 East 110th Street, New York City.

New Ideas in new book, “The Unfinished
Work of the United States.” Hidden Facts
revealed about its unused seal. For Loyal Ameri.
cans, $1. Circular free. Neal deVos, Coopers-
ville, Mich.

Safe and Vault Opening Secrets. How to
open 22 different makes ow to work out sys.
tems to open any Safe or Vault, Combination
Setting, etc. Former price $25.60—your copy
$5.00 postpaid. J. Hartmann, Desk B, 913 21st
Street, Rock Island, Il

opinion. Watson E. Coleman, patent attorney,
624 F St., Washington, D. C.

Patents. Herbert Jenner, patent attorney
and Mechanical Expert, 622 F St.,, Washington,
D.C. 1 tegort if patent can be had and its
exact cost. Send for circular. O

Patents. Send for free book. Contains valu-
able information for inventors. Send sketch of
your invention for Free @pinion of its pat-
entable nature. Prompt service. (Twenty years’
experience.) Talbert & Talbert, 4287 Talbert
Bldg., Washington, D. C. .

“Inventor’s Adviser” mailed free on request.
Gives complete information relative to patents,
trademarks and their cost. William C. Linton,
National Union Building, Washington, D. C.

Patents for Sale A

Stump Puller, Patent No. 1,298,372; Outright;
Sale or Rights to Manufacture ofn Royalty
basis. T. H. Monk, 312 Gaskin Ave., Douglas,

a.
Patents on followin

Free Upon request I will send you illustrated
literature describing the following entitled books;
Astrology, Cha.ra::tcr-lleaclingl:l Clairvoyance, Con-
i;nt{atign. Entertainment, Healing, Hypnotism,

Interesting chemical magazine. Sample copy,
dime. Box 134, Swedesboro, N. J.

Radio Active Minerals. Three kinds, 60c. per
set. Stamp for our lete li Ch 1

, Mesmerism, Mysticism, Occultism,

Personal Magnetism Sa’esmmship, uccess, Seer-

ship, Mediumship, Will. Yogi Phlloso(ghy. Gazing

'(;rystala.letc. W. Martens, J. O. O., Bur-
o a -,

list o

ou will
3326

and Chemical Apparatus with prices
find hard to beat. Enola Scientific Co.,
17th Street, Washington, D. C

Electric Furnaces, Microscopes, Scientific In-
struments, chemicals and books are illustrated
and described in our new catalogue and hand-
book—just issued. Over five hundred items
listed. Dime brings you a l".P::p‘id copy. D.
Altman Company, 223-225 t 110th Street,

The Web of Destiny, how made and unmade.
The Occult Effect of Our Emotions. Prayer—A
Magic Invocation,—Practical Methods of Achiev-
ing Success. By Max Heindel. 180 Pages Cloth.
Two dollars, Postfrce. These are the collected
fruits of the investigations of a Mystic, explain-
ing the forces which shape our destiny from the
invisible planes. This valuable information is
given out for the first time in book form.

articles for sale out-
right or royalty. Wonderful manicuring instru-
ment; Secretary or portable writing desk; Beau-
tiful novelty token; New sanitary absorbent pad.
Mentonfus. §plendid commercial values. Uni-

Vi Investigate immediately. M.
V. Bauer, 2443 Eightcenth St, N. W. Washing-
ton, D. C.

Patent for Sale. Outright or royalty. A
practical Garden Hose Bracket. Paul W. Heim.
soth, Larned, Kansas.

Patent for Sale. Glass Fruit Jar Closure.

Issued Dec. 2nd, 1919. Investigate. Edw. C
Ries, 3409 Wyandotte St., Kansas City, Mo.

Personal
Success Lies Within You.

_ K Revealed thru
personality, Reading by birth date $1.00. Char-

New York. Rosicrucian Fellowship, Box 132, Oceanside, | acter read by photo $1.00. Valuable suggestions
Chemical Apparatus; Rare Chemicals. alifornia. for your future welfare. Orilles, —B Inter-

Radio-active minerals. Lowest prices. Bulletins “Ten Days.” Storics from Boccaccio's “'De. | national Falls, Minn.

for stamp. Enola Scientific Company, 3326 17th | cameron’’; ou ever read; 35c., postpaid. Astrology. Stars tell Life’s Story. Send

St., Washington, D. C. Martin, Box 67, Pontiac, Mich. birth date and dime for trial reading. Eddy,
Bargain. Professional Chemical Lab y 4307 Jefferson, Kansas City, Missouri, Apart-

fine equipment $35. The Fair, Paris, Ky. Instruction ment 30.

Astonish Your Friends with the latest chemi-
cal novelty. 10 cents coin. P.
Station A, Elizabeth, N. J.

Qualitative Analysis by
Chart Method. U. S.
Technical
1038 W. Chicago Ave., Chi-

Box No. 73,

Chemistry. Learn
the Modern Simplified
$1.00. Foreisl countries $2.00.
Charts Dept. C-2,
cago, I

Incorporation

Incorporation in Arizona Completed in One
Day. Any capitalization, least cost, greatest
dvant. T t b anywhere. Laws,
By-Laws and forms free. Stoddard Incorporat-
ing Co., 8-W, Phoenix, Ariz.

Foul Proof Spark Pl“ai.' Make them. New
idea. Good money maker. Instructions $2.
Mechanics Supply Co., Kansas City, Mo., G
way Station.

Detectives carn big money. Excellent oppor-

ate-

tunity. Learn fascinating profession by corre-
spondence. Great demand cvegwhere. Particu-
lars free. Write, American Detective System,

1968 Broadway, N. Y

Shorthand Learn complete system, few even-
ings (home) then acquire speed pleasant prac-
tice. Brochure free, Save money, time, increase
your efficiency, earnings. King Institute, EO-300,
Station F, New York.

www americanradiohistorv com

Photo Developi_vlg

Mail Us 20c with any size film for develop-
ment—and six velvet prints. Or send six nega-
tives any size and 20c. for six prints. Or send
40c for one 8 x 10 mounted enlargement. Prompt,
perfect service.  Roanoke Photo Finishing Co.,
255 Bell Ave.. Roanoke, Virginia.

Mail Order Business

I made $25.000 with small Mail Order Busi-
ness home. Sample article 25c. Free Booklet.
Stamp. A1 Exp. Scott, Cohoes, N. Y. ..

(Continued on page 1366)
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Correspondence Courses

Science and [nvention for April, 1921

For Advertisers -
Business is always good when you ..c jacobus

Dollars Saved. All kinds of used correspond-
ence courses sold. (Courses bought.) - Lee mn-
tain, Pisgah, Ala.

Duplicating Devices
“Modern” Duplicator. A business getter;
$2.25 up. 50 to 75 copies from pen, pencil, type-
writer. No glue or gelatine. 40,000 firms use it.
From dealers or on 10 days trigl from us. You
need one. Write for free booklet.” B. J. Durkin,
Reeves & Co., Pittshurgh, Pa.

Educational

Free Illustrated Lesson in Advertisement
Writing, also Agate Ruler for practice, both
mailed you free anywhere, to introduce my New
Method. Big demand lglood writers $3,000 to
$10,000 or, do writing home evenings, country
or city, seilmg it far away by mail as I have.
1 made $100,000.00 recent years. Just your ad-
dress on postal brings all free, postpaid. C. H.
Williams, Department B, Cortlandt Street Build-
ing, New York.

Exchange

Let's Swap? Buy. Sell. Whatd'ye got?
Whatd’ye want? Dime quarterly. Swap. Bulle-
tin, New York-Detroit. 3

Bargain. New % Hp., 110 V,, 60 C., R. & M.
Motor, $23.00; GE., 30 V., 10 A,, D. C. Gen-
erator (without base), $é0. 0; Auto Horns,
$3.00. Write. Paul Hoffmann, Jackson, Mo.

For Sale. Two large powerful motors, one 12
and onme 16 inch. Robinwood Hospital, Robin-_
wood and Delaware Ave., Toledo, Ohio.

Bargain. Regenerative Set with Audion
cabinet complete, $35. Ag)ply information E.
Schuessler, 2209 Wheeler . Cincinnati, Ohio.

Sale or Exchange. 14 H. P

1it e. Letters $3.50. Jacobus Service, 41
Bruen, Irvington, N. J.

____Mailing Lists
gac“.m lists odf :;ummsJ ile ol'goeo?' agenta,
rages, repairers, dea ver 1, Lawufer

Agency, Bathurst, N. g:‘Canada-

For Inventors

Motion Pictures—Motion Picture Plg

Stuck on a Chemical or Electrical Problem?
I solve it for five dollars. W. Stedman Rich-
ards, Consulting and Research Chemist, 220
Washington Street, Boston, Mass.

Inventors obtain my proposition before filing

or disposing of your patent. H. Kaye Martin,
21 Park Row, New Yol:-k.
Inventors your fortune is made. Address

William Hoppie, Montello, Neva

200 hanical Mo ts, also illustrations
explaining 50 Perpetual Motions. My book,
“Inventor’s Universal Educator,” fifth edition,
tells how to procure and sell patents. Govern-
ment and other costs. Covers the matter from
A to Z. 160 pages elegantlg bound. Contains
noted decisions of U. S. Supreme and State
Courts on patent cases. h 1 Mov ts

$35 Profit Nightly. Small capital starts you.
No experience ded. Our machi are used
and endorsed by Government institutions. Cst-
alog free. Atlas Moving Picture Co., 470 Mes-
ton_Bldg., Chicago, Il

. Selected Ray Filter Film, bcautiful effects, full
instructions, enough for four av ﬁim
twenty-five cents, no stamps. L. A. Color Film

?o.,_700 Exchange Building, Los Angeles, Cali
ornia.

Make $25.00 to $50.00 Nightly.
?roi:ssionl.tl machine, films, ‘2-9’. ’
or traveling or stationary use. No experience
needed. Vty.e teach you this b\niness.pe Little
;noueyf requusd. g:laoay menu.h cata-
ogue free. ept. , Monarch Theat 1
Co., 537 South Dearborn St:nChicu: re Supply

We fqrnés,h

greatly assist inventors, suggest new ideas that
may prove of great aid in perfectmfl inventions.
Tells how to select an attorney. as valuable
information regarding Patent Sharks, Selling
Agents and Brokers. Price $2. Postage free
everywhere. Fred G. Dietrich, 603 Ouray Bldg.,
Washington, D. C

“Sell or Finance Inventions.” Send for free
sample copy of Money-Talks Magazine. P. O.
Box 236-B, Newark, N. J.

Inventors. Registered Attorney, employed by
old established firm, will assist inventors in
hatcnt matters at moderate charges. Ralph H.

offman, Park Row Building, New York.

Inventors, protect yourselves. Record idea
before exposing it to anyone, even myself or
other attorneys. Klein Cons. Eng. Reg. Patent
Attorney, 21 Park Row, New York.

“Inventors’ Guide” frce on request; gives

-
# air compressor, for % H. P. 2§

or 3%” by 3
motor, Fisher Ames, Massena

cycle 110
Springs, N. Y
Big Bargains selling Laboratory Equipment.
Everything must go. Vibroplex, vest pocket
kodak, breast drill, genemotor, etc. Highest bid-
dNer.Y C. Veber, 16 Riverview Street, Walden,

For Sale. Army Officers Binoculars, cheap.
Box 724, Cincinnati, Ohio.

For Sale. Gundlach Telescope 3% inch ob-

jective lens. Substantial tripod. Fine instru-
::ent $125. E. Prentice, 60 North St.,, Bing-
amton,

Formulas

e ————
1,000,000 Formulas. Processes, Trade Secrets
for every business. 1016 pages, $2.25. Ideal

v ble advice and information for all inventors.
Write Frank Ledermann, Registered Patent At-
torney, 17 Park Row, New York.

Inventors write me about patents. My fees
wya'l_r]e mont?)ly.c Booklet free. Frank Fuller,

Get Your Own Patent. $35 complete. Appli-
cation blanks, forms, and full instructions $1.
Theodore A. Cutting, Campbell, Cal.

Jazz Movie Portraits, patented, $1.50, Ma-
chine rights selling. Cenama or Western por-
traits, 90c. set. Samples and list 25c. Tec-Art,

412 'femple, Los Angeles, Cal
Electric Moving Picture Machine with one
hundred feet film $20.00. Catalogue.

standard
F. Russell, 102 Englewood Ave., Buffalo, N. Y.

Photoplays Wanted. Big prices paid. Yoo
can write them. We show you how. Free par.
ticulars. Rex Publishers, Box 175, E-24, Chicago.

Earn $1,200 a year in spare time writing
photoms. Experience unnecessary. Send for
free k, valuable information. Special ize
offer. Photo Playwright College, Box 278 E-14,
Chicago.

Wanted. Men and women ambitious to make
mongyrfwxl-ml?g Stgnel: :ﬂd Pl:loltop;ayn. Send for
wonderful Free Bool at tells how. uthors’
Press, Dept. 131, Auburn, N. Y. © A

Scenery for Hire

sible Scenery and Plush D Amck
hiladelphia. = Lrops cka

Co
Grain,

__Short Stories, Manuscripts Wanted

Short Storles, poems, plays, etc., are wanted
for publ iterary Bureau, 165 Hannibel,

Become a successful inventor. Instructions
$2."  Inventors’ Bulletin Co., Glassport, Pa.
“Get Your Patent for $35. Complete instruc-
tions . R. Matthews, 1050 elia St.,
Berkeley, Calif.

Model making by experts. Satisfaction as-
Elfed- Scillitoe, 15 Frankfort St.,, New York

ity.

Inventions Wanted. Cash or royal

for

Book Shop, 5501-EE North Robey, Chicago. ic}eas Adam Fisher Mfg. Co., 205 St. s,
‘ &rn Mordc! Money G\akinz forgulu. Su;g 0.

or list an rices. niversal Company, .

Fourth Ave.,, New York City. For the Hair

Formulas—All Kinds. Guaranteed. Catalog
?&. Clover Laboratories, 5501-EC North Robey,

3,384 Money-Making Plans. Formulas, Trade-

Dandruff removed quickly, pleasantly, com-
pletcly. Healthy scalp. For men, women, chil-
dren. Wonderful benefit. Buy Kotalko at drug-

ist's; or proof box mailed, 10 cents, postp

otalko Olgcel. BC-300, Station X, New York.

Missouri.

Earn $28 Weekly, spare time, writing for

wspapers, ce coor
sary; detalls free. Press Syndl?:ne. 052: Sa
Louis, Mo.

Multigraphin
Multigra on Printed B
Griffith, Madison. Chicago.

Beauti

Letterheads. 431

Musical Instruments

Violins, deep, mellow, soulful, on credit.
Easy terms for wonderful instrument. Get dev
tails today. Gustav A. Henning, 2424 Gaylosd
St., Denver, Colo.

Hawaiian Koa
$10.00 Prepaid.

Ukuleles with instructi boak
Deroo, 725 Quarry, CH?):dnh.

Secrets. ‘“‘Encyclopedia Business Opportunities.”
3 volumes $1.50. Ideal Book Shop, 5501-EV
North Robey, Chicago. For Men off i
Detectives earn big money. Travel. Great ce D‘."m
Health demand. Fa‘;,cinatinz work. PExpefilencefun- FolAddeglm.Soe‘.‘;.’h" BMB:.!‘I l;:i. l();uplica

t Big N Perfect Heal Taught eces: e train you. articulars_ free. , Sealers. oug old. uarant
b,c',:.?f' V‘e::ﬁl;'fu']“nf;ﬂ :;:m,,, %,T‘ﬁ'::f Write erican Detective System, 1968 Broad- 8.?'3“ Device Company, 156-X North La Salle,
ML uperVitality” showing what it has done for | way. N. ¥ icago.

me sent FREE for 4c. tage. Write today.
Prof. Magee James, 1127 James Physical Culture
Institute, Philadeclphia, Pa.

Tobacco, Lh}uor and Morphine habits have
been successfully treated for the past 35 years
with Hill’s Chloride of Gold Tabl . Why not
overcome these Health-destroying Habits?  Full
information, Literature and Testimonials _sent
upon request. The Ohio Chemical Works, Dept.
7, Charleston, S. C.

Pyorrhea (Rigg’'s Disease, Bleeding or Swollen
Gux:s). Hundreds have been helped by
“Pyorrdent,” the successful home Pyorrhea treat-
ment.  Purifying, healing, opreventative. !-‘ul!

Send Us Your Dull Safety Razor Blades.
We will resharpen them so that the‘ will shave
better than new ones for 3 cents each, any kind.
Old fashioned razors reground and repaired.
Satisfaction guaranteed or money refunded.
Send two cent stamps, twenty-five cent books
preferred. Keenedge (fo.. 1 S. Robey St., Chi-

cago, Il

For the Photog_rapher
“Do You Take Pictures? Write for free sam-

le of our big magazine, showing how to make
etter pictures and earn money. American

Photograpby, 465 Camera House, Boston, Mass.

month’s treatment, counsisting of a very benefici
massage paste and an antiseptic tooth-cleaning
paste to be used in place of your ordinary dentri-
fice, together with full directions for treatment,
$1 postpaid. Or_ write for free Booklet “E.”
Pyorrdent Mfg. Co., 439 Seventh St., Brooklyn,
N. Y.

Tobacco or Snuff Habit Cured or
$1.00 if cured. Remedy sent on trial.
Co., S.A, Baltimore, Md.

Tobacco Habit. Quit easily. Chewing, smok-
ing, snuff cured or wno charge. Full remedy on
trial. If cured, $1.00. Stops craving; barmless.
Perkins Co., M-11, Hastings, Neb.

Reduce weight happily. Improve figure,

g':‘ pay;

__ Miscellaneous
Electrical Tattoo Machines. Tattooing De-
signs, Colors. Send 10c. for Price List of Tat-

tooing Supplies. Harry Lawson, Box 31, Nor-
folk, Va.
Luminous Paint: Find any article in_the

dark. Make your own Lummous Crucifixes,
watches, clacks, etc. Bottle S0c. Mission Art
Co.. 1948 Jay St, Detroit, Mich.

S Master Keys and novel key chain $1.00.
Open and test thousands of different locks.
They have satisfied tho ds of purch S,

Old Coins Wanted

We Buy and Sell Old Coins. $2 to $560 cach
paid. Keep All Old Money; you may have valu-
able coins. Send 10c. for New Illustrated Coin
Value Book, 4x6. Guaranteed pricess. Get
g‘ost‘e,d. Clarke Coin Co., Box 110, Le Roy.

Phonographs

New Type Reproducer. Silk compositicn
diaphragm. Wonderful tone. No scratching.
Fits all machines. Plays all records. Fine for
necdle type records on Edison Machines. Wiite
Mechanics Supply Co., Gateway Station, Kansas
City, Mo. '

Build Phonographs. Knocked down Cabinets
$2. Catalogue, suggestions on cabinet parts,
drawing, dimensions, and instructions 65¢ pas*

id. ortlahd Phonograph Supply Works, 4%
N. 15th St., Portland, Ore.

Build a genuine Choraleon Phonograph and
save over half. Fine profits building and selling
We furnish motors, tone arms and necessary
parts. Send for our catalog and free blue-
print offer. Choraleon Phonograph Co., 421 141
St., Elkhart, Ind.

and are used by lecksmiths, detectives, tnve‘l;rs,
an-

R , health. Lengthen your life.  Get | firemen mechanics. Master Key Co.,
?(,ﬁir"e’i‘:' :abules. any druggist. Book mailed free. | hattan Building, Milwaukee, Wis. ’
Rorein Co., NB-300, Station X, New York.

Free. Stop using tobacco. We will give free
nformation how to conguer habit easily and
ermanently. Results guaranteed. Anti-To-
gacco League, Dept. C, Omaba, Nebr.

Novelties

Build Your Phonograph. ‘‘Perfection’: high
quality spring and electric motors, tone arms,
reproducers. Wonderful results, Big saving
New catalog and building instructions mailed for
10 cents. Indiana Phonograph Supply Co., In-
dizr.apolis, Ind.

Genuine Indian Baskets. \Wholc<ale Cata.
logue Marion Gilbams, Highland Springs, Calif.

(Continued on page 1367)

www americanradiohistorv com


www.americanradiohistory.com

| wiagf

e

|

i

\-r cu"“‘

okl ael

SERTRY

s\

www americanradiohistorv com


www.americanradiohistory.com

Electricity

Learn At Home

HERE is a wonderful opportunity right now for young men who like electricity. If you

are ambitious and will train yourself in spare time you can step into a good position and
get experience that will give you a real start toward success in life. Good salaries are offered
with rapid promotion.

For 29 years the International Correspondence Schools have been training young men for
success in electricity and over 200 other subjects. They will help you prepare right at home
for a position in the line of electrical work you like best—or in any other work that appeals to
you. Thousands of men, through 1. C. S. training, have stepped into fine iobs, but never were
opportunities so great as now.

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

S —— — — — TCAR OUT NERC amms e s——

INTERNATIONAL CORRESPONDENCE scnools_l
BOX 6182-8 SCRANTON, PA.
, without obligating me, how I can qualify for the position,

E: the subject, before which I mark X.

Gy,

State.

ELECTRICAL RNGINEER SALRSMANSHIP
Electric léyhtmc and Rnlhnyu ADVERTISING
Electric Window Trimmer
Telesraph Engineer Show Card and Sign Prg.
Telephone Work Ralirosd Positions
MECHANIOAL ENGINEER ILLUSTRATING
Machine 3hep Frocucs Cartooning
Toolmeker © i sustrEss Kamiczxrr I
Gas Engine Operatin; te Secretary
OIVIL gu‘(‘ﬁ\lgu d Business Corres rondent
Surveying and Mapping BOOKKEEPER
lln vonnn ORENGINEER =-_t-n°‘nvhcund‘l‘nbt
BTA‘IIOIAII QINEER Cert. Public Accountant
Marine neer TRAFFIC MANAGER
Ship annm-n Railwsy Accountant
ARCHITECT Commercial Law
Contractor and Builder ~OOD ENGLISH
Architectural Draftaman ~ommon School Subjects
S L S
uctura eer wa
PLUMRING AND BREATING AU‘l‘o;lOiILES
Sheet Metal Worker Mathematics
Textlle Overseer or Supt. Navigstion IE Spaaish
CHEMIST A GRIC L'L'l'l:ll Teacher
Baakiag
Name.
Present Business
O Ada:
Street
mad No I

a.iians may send this to the International '-'-3!
apond S%Acols Can % ntreal, Canada

Corvesp

. Mo
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